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[ABSTRACT1

Coix/acﾉymaolb／Ｌ・var・ｍａ弓yuenStapf（coix

seed)isagrasscropthathaslongbeenused
intraditionalmedicineasanourishingfood，

However,high-intakesafetyoftheextractofthe

husks,pelliclesandastringentskinofcoixseed

hasrareIybeenevaluated・Weperformeda28-

dayrepeateddoseoraltoxicitytestofhotwate『

extractofalｌｐａｒｔｓｏｆＣｏｉｘｓｅｅｄｉｎｒａｔｓ，The
extractshowednosignificanttoxicityonbody

weight，bloodanalyses，urinalysisandhisto‐
pathoIoqicalexaminationinacutetoxicitytests．
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ＬＩＮＴＲＯＤＵＣＴＩＯＮ

Agrainwiththehusk[scientificname:seed]ofacoixseed

(alsoknownasα‘ﾙｉｎ【)ﾉ,jo6'Ｗｅａ耐,ｏｒｐｅａﾉ倒ﾉ6”均’)belonging

tothegenuscoixofthe勉milyPoaceae[scientificname:Coix

lacryma-jobi,Ｌ,varma-yuen(Roman.)Stapf]iscomposedof；

けomtheoutermosttolnnermostlayer:ahusk[scientificname：

involucre]，apellicle［scientificname：glume，palea，and

lemma]andastringentskin(bran)[scientificname:caryopsis］

(Fig.１).Weinventedacompositionfbrfbodsormedicaments

containiI1ghotwaterextractsofthehusks，pelliclesand

astringentskinofcoixseed､Thepharmaceuticalcomposition

isexpectedtohaveananti-neoplasticefflect，anti-human
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Fig.１StructureofCDなlInc7y"7αゾｏ６ｉＬ､var."1α-J'"9,7Stapf(Coix
seed）
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papillomaviraldiseaseseffect，andefHectagainstvarious

cutaneousdiseases（orthelike)，suchthatitisusehIlibr

chemoprophylaxisortherapyagainsttumors，andfbr

preventingortreatinghumanpapillomaviraldiseasessuchas

condylomaacuminatum,verrucavulgaris,adolescentverruca，

senileverrucaorlaryngealpapillomatosis、

Inthepreliminarytoxicitytestofdehulledcoixseeｄ

(yokuinin),itwasreportedthattheadministrationofapowder

dietcontaining５％byweightyokuinintopregnantrats

reavealedno杜eatment-relatedeffectsonbirthindex,viabilily

indices,ｓｅｘratio,bodyweightorgrosspathologicalflndingsI)．

Acuteoraltoxicitytestinratsrevealedthatthehotwater

extractofallpartsofcoixseedissafe2).However,tothebest

ofourknowledge,a28-dayrepeateddoseol･altoxicitytestof

thisextracthasnotbeenperfbrmedWetherefbreperfblrmed

asa企tytestofhotwaterextractofallpartsofcoixseedonrats．

2.ＭＡＴＥＲＵＡＬＳＡＮＤＭＥＴＨＯＤＳ

2.1Productionofextractofhusks,I〕elIiclesandastringent

skinofcoixseed

Hotwaterextractofhusks，pellicles，astringentskinand

grainsofcoixseedproducedbyCRDCo.,Ｌｔｄ（Ishikawa，

Japan)wasusedfbrlhetestarticle､Hotwaterextractofhusks，

pelliclesandastringentskinofCoixseedcanbeobtained

throughvariousmethods・specifically,Coixseedwithhusks

(grainswithhusks)arewashedwellwithdistilledwaterand

dried、Husksarethenlightlygroundwithaｒｉce-milling

machine､Afterdehulling,Coixseedgrainsareseparatedinto

undehulledanddehulledgrainsusingasievewithameshsize

ofapproximately3.5(5.6ｍｍ).Undehulledgrainsarel･emilled

toobtaininghusks,pelliclesorastringentskin､Atthispoint，

itisnecessarytoadjustthestrengthofthemillingmachineso

thatthegrainsarenotbroken，ｌｋｇｏｆｇｒａｉｎ,husks，pe1licIes

andastringentskinarethenimmersedin71itersofdistilIed

waterfbrlhour.Next,thissolutionisgraduallyheatedfbr

60minutestoboilingpoint，fbllowedbyfilrthel･boilingfbr

60minutes・Subsequently，thesolutionisconcentratedby

vacuumcentri釦gationfbr60milluteswhileheatinｇａｔ４０－

５０ｏＣ・Theproductisthencooled，steriliizedat98oCfbr

30minutes,anddriedbyspray-drymethod

2.2Testanimalandhousingconditions

ExperimentalprocedureswereapprovedbytheAnimalCare

andUseCommitteeofKanazawaUniversity,Kanazawa,Japan･

Male(､=10)andfemale(n=１０)８－weekoldWisterratswere

Ｉ 1-1.Hayashietal・畷

obtained丘omCharlesRjverJapanlnc.,Japan（Kanagawa，

Japan).Ratswerekeptinaroommaintainedatcontrolled

temperature(25士2oC),humidity(60士１０％),andlighting(9:O0

to21:00hours)and3or4ratswerehousedinonecage､The

animalsweregivenfifeeaccesstosolidfbed(CRF-1,Oriental

YeastCo.,Ltd.)andtapwater．

2.3GroupconditionanddoselevelS

Whenratswere9-weeksold,thetestarticlewasadministered

atadailydoseofO,500,and2,000ｍｇ/kg(malen=10,fbmale

n=10).Thetestarticlewasdissolvedindistilledwaterand

mjectedintragastricallybydirectstomachintubation・Afier

28dayadministration,ratsweresacrificedandsubjectedto

bloodcollectionandnecropsy．

２．４０bServationofgeneralcondition皿dbodyweight

Generalconditionwasmonitoredtwicedaily(momingand

aftemoon)fbr28days・

Bodyweightwasmeasuredeverydayfｂｒ２８ｄａｙｓ．

2.5NecropsymdingandoR･ganweightmeasurement

Onday29,allanimalsweresacrifIcedandsubjectedto

necropsy､Thefbllowingorganswel･eremovedandweighed：

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

testes,seminalvesicle,ovariesanduterus．

2.6Histopathologicalexamination

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

histopathologicalexaminationwasmadeofthefbllowing

organs：brain，pituitary，accessorythyroid，thyroid，heart，

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

gonecyst，epididymis，uterusandovaries･Allsampleswel．ｅ

鰍ｅｄｉｎｌＯ％neutralbuffiel・ibrmalinandstainedwith

hematoxylin-eosin､Manuflactureorspecimenswasperfbrmed

bytheDepartmentofPathology，KanazawaUniversity

Hospital．

2.7HematoIogy

BloodwascollectedintoatubewithEDTA-2Kand

examinedfbrwhitebloodcellcount(WBC),redbIoodcell

count（RBC),hemoglobincontent,hematocritvalue，mean

corpuscularvolume（MCV)，meancorpuscularhemoglobin

(MCH),meancorpuscularhemoglobinConcentration(ＭCHC)，

bloodplatelet,neutrophil,eosinophil,basophil,monocyteand

lymphocyte､AllmeasurementswereperfbrmedbyＳＲＬＣｏ.，

Ltd(To灯o,Japan)．
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Fig.２BodyweightchangeofratsduringoraladministrationofCoなk7c7y"Wo6/Ｌ､var."zαツzIg〃Staprover28days､０ｍｇ/kｇ(malen=１０，Female
、=10),５００ｍｇ/kg(malen=10,fbmalen=１０),2,000ｍｇ/kg(malIen=10,fbmalCn=１０)．
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TablelOrganweights(mean士S､Ｄ)inratsafter28daysoraladministrationofwaterextractofCbなmc7〕'ﾉ77αo6ﾉＬ・var."7αツz旭〃Stapf

parametricANOVAwithTukey，ｓｔｅｓｔｗａｓｕｓｅｄｔｏｅｘａｍｍｅ

ｂｏｄｙｗｅｉｇｈｔ，organweight，hematologicalalldblood

biochemistrydata．

2.8BloodbiochemiStry

Thefbllowinga､alyseswerealsoperfbrmedbySRLCo.，

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

alanineaminotransfbrase(ALT),alkalinephosphatase(ALP)，

Y-GTP，totalbilirubin，totalcholesterol，neutrallipid，ＨＤＬ‐

cholesterol，LDL-cholesterol，bloodureanitrogen（BUN)，

creatinine,Ｎａ,Ｃｌ,Kandglucose(bloodsemm)．

3．ＲＥＳＵＬＴＳＡＮＤＤＩＳＣＵＳＳＩＯＮ

３．１０bservationofgeneralconditioI1andbodyweight

Administrationofthetestarticlerevealednoclinicalsigns，

adverseeffectsordeathdulmgthe28-dayobservationperiod

Bodyweightgainwasunaffectedbythetestarticleduringthe

testperiod(Fig.2)．

2.9Urinalysis

Urinewascollectedbefbreeuthanasia，Hiddenblood，

glucose,andproteinlevelsinureawerequalitativelyanalyzed

usingurinetestpaperobtainedfifomWAKO,ＣＯ.,Ltd.,(Osaka，

Japan)． 3.2Necropsyfindings,organweightmeasurementandhis-

topathologicalexamination

Nosigniflcantchangeswereobservedinanyorgansat

necropsyonday29(datanotshown).Ovaryweightoffemale

ratsinthe5００ｍｇ/kgtestarticleadministrationgrouｐｗａｓ

2.10Statisticalan2llysis

Dataobtainedfi･omthe28-dayrepeateddoseoraltoxicity

testwerestatisticallyanalyzedusingStudent'sr-test・One-way
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lSubacuteToxicityTestofCoixSee。

*ｐ<0.05(comparedwithcontrolgroup）
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癖ｐ<0.05(comparedwithcontrolgroup）

'-1.HayashietaL蕊

T2lbIe3Bloodbiochemicalfindings(means士ＳＤ)inratsafier28daysoraladministrationofwaterextractofCbなｍｃﾉﾌ'"7αo6/Ｌ､vaI．."?α弓〕'"e〃Stapf

Iowerthancontrol、HowevernoconcentrationdependenceoI

histologicalabnormalitieswerefbundinthisgroup・Therewas

nosignifYcantdi縦renceinotherorgans(Tablel).Pathological

examinationsofeachｏ埴aneIIerevealednoabnormalfIndings．

(Table２)．Howevertherewasnosigniflcantdifnsrenceim

concentrationdepende､Ｃｅ．

3.4Bloodbiochemistry

ASTvaluesofmaｌｅｒａｔｓｉｎｔｈｅ５００ａｎｄ２,000ｍｇ/kｇ錘oups

werehigherthancontrol､Clvalueoffemaleratinthe500mg／

kggroupwaslowerthancontrol(Table３).However,there

wel･enosignificantdifflerencesinconcentrationdependence．

3.3HematoIogy

Thehematrocritvalueoｆｆｌｅｍａｌｅｒａｔｓｉｎｔｈｅ５００ｍｇ/kgtest

articleadministrationgroupwashigherthancontrol(p<0.05）

T我ble2HematologicaII1ndings(means士SD)inl･atsancr28daysoraladministrationofwaterextractofCひix的α〕'"?"プo6iL､var､ﾉ"αＪ'"e〃Stapf
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:I《ｐ<0.05（compal･edwithconlrol厚･Cup）
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A28-dayrepeateddoseoraltoxicitｙｔｅｓｔｏｆＣｏな/ααγ"7α‐

jo6/Ｌ､val・・ﾉ刀αヅ"e〃Stapfinratsrevealedthatthelethaldose

ofhotwaterextI･actofwhole-grainCbix/αcﾉ〕ﾉﾉ77αヅo6/Ｌ・

var."7αシ"e〃Stapfis＞2000ｍｇ/kginbothmaleandfemale

rats,Thecompositionoftheextract(hotwaterextractofall

partsofcoixseed)isderived廿omnaturalcoixseed,ａｎｄthis

1３５１．周ISubacuteToxicityTestofCoixSce〔Ｉ

seedhasbeenlongusedinfbodpreparations，suchthatwe

maysafblycontendthatthecompositionhasno(oratleast

extremelylow)toxicity,andthusshowsgreatsaf3ty．

3.5UrinaIysis

Hiddenblood，glucose，andproteinlevelsoftestgroups

werenotsignificantlydifferenttha、control．

ＲＲＦＦＲＥＮ【elBW§4．ＣＯＮＣＬＵＳＩＯＮ

l）ShinodaY,HirataM,ＳａｔｏＫ,etaLPreliminaryReproduction

ToxicityScreeningTestofCoixlaclyma-jobiL､varma-yucn

StapfbyOraIAdministrationinRats､JpnPharmacolTher2007；

３５(1):67-70.

2）HayashiH,ＯｈｔａＹ,AraiT・etaLAcuteoraltoxicitytestofhot

waterextractofCo政/αcひ'"7αブＯ６ｉＬ､var,ﾉ刀α-Wｲeﾉ7StapfinratS，

ｊＪＣＡＭ２００９;６(2):lO5-llO．

ハトムギ熱水抽出物のラット２８日間反復経口投与毒性試験

一

』
白要

林浩孝''2，新井隆成３，JeffiyMichaelSTRONG2，徳田春邦2，島野康子4，太田康之4，榎本俊樹５，

上馬場和夫6，太田富久4，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金沢大学大学院医学系研究科周生期医療専門医養成学講座

４金沢大学大学院自然科学研究科創薬科学講座

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，捷賛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少ないそこで，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を高用量(2,000ｍｇ/kg)摂取した場合の２８日間反復

経口投与毒性試験をラットを用いて行ったところ，当該エキス摂取後の体重変化，血液検査，臓器重量測定・組織病理

検査，尿検査の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：ＣｏｊＸ/αcﾉﾌﾉ"2αプｏ６ｉＬ,var."，αシ"e"Stapf；ハトムギ，安全性試験，亜急性毒性試験，ラット
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