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Medicinalplantshavewidevariationsinchemicalconstituents,andthiskindof

variationisthoughttobegeneticallycontrolled.Ontheothel･hand,intheChinese

traditionalmedicine,ithasbeensaidthatthegatheringdistl･ictofmedicinalplantisan

impoItantinfonnationtoevaluatethemedicinalpowerofit.

InthisrepolT,tostudythegeogl･aphicaleffectsinanatomicalchal･actersand

chemicalcomponentcontentsofEj)/iedrtzplantscollectedfromHimalayas,the

colTelationbetweeneachchal･acterandgeographicalchangessuchaslongitudeand

altitudeofthecollectingplacesoftheexpel･imentalmaterialsal･eexamined.

Moreover,altitudinalvariationinberberinecontentofBeJもeJ･jsplantsisexamined.

《Studieson坪hedmPlants》

Ephedraeherba,theherbalstemofEj)/7e(Imspecies.ofthefamilyEphedraceae,is

wellknownnotonlyasaChinesedrug''Ma-huang''butalsoastheplant

characteristicallycontaininganalkaloidcomponent,ephedl･ine,whichisusedasan

asthmaticl･emedvinWestemmedicine.

(A""0"'icaﾉS"[Z)')

Materials

Aboutl50plantmaterials,identifiedas印ﾉ1edmgemrdiα"αWall.exStapfandE.

pacﾉzyc/Q"Boiss.,werecollectedmainlybyMikageM.eraﾉ.andSuzukiM.eraﾉ.in
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Nepal,SikkimandBhutaninthesummerofl983,1993,1994,andl995.

Method

Thecrosssectionsofthl･eeinternodesofherbalstemsal･bitral･ilvchosenfromeach

plantareobservedunderthemicroscope,andtheavel･agevalueofthethreeisobtained

onthevariableanatomicalcharacteristicssuchasdiameterofstem,thenumbel･of

subepidelmalfiberbundles,maximumnumberoffibersinasubepidennalfiberbundle,

thenumberofcorticalfiberbundles,andthenumberoffibel･sinthepel･ipheralpartof

pith.Andthecorrelationbetweenthesevaluesandthelongitudeandaltitudeofthe

collectingpointsofexperimentalmaterialsareexamined.

Resultanddiscussions(Fig.1)

Totheresultofstudyingthegeographicalvariationsoftheinnel･structuresofthe

herbalstemsofEI)/le〃qgemrdiα"qrelatedtolongitudebetweenMid.WesternNepal

andBhutan,thegeoclinethatthewestemsampleshadbiggerstemSindiameterand

moresubepidennalfiberbundleswasobserved,thecorrelationcoefficient(CC)is-

0.521and-0.437,respectively.Moreover,theanatomicallocalvariationswere

recognized;i.e.themostoftheplantsgrowinginMid.WestemNepalhad

chal･acteristicallymorethan40corticalfibers,andthoseinSikkimandBhutanhad

morethan50fibersinasubepidennalfiberbundle.Besides,studyingthevariation

relatedtoaltitudeonthesamplesofE.pQcﾉzycI"",thetendenciesthattheplants

gl･owingathigherplaceshadlesssubepidennalfiberbundles,morefibersina

subepidennalfiberbundle,andmorefibersinthepith,wererecognized.

Thevariationrelatedtoaltitudeandlatitudeisthoughttobecausedbythechangeof

temperature,besidethefactorsofthevariationwithlongitudeisnotSure.

(Cjie"""JS"dy)

Materials

EightyEpﾉzedraplantscollectedinNepalinl994andl995werestudied.

Method(Analysisofephedrinealkaloid)

Theanalyticalsampleswerepreparedexcludingtheintemodesatthetipandbaseof

theherbalstem・Analyticalconditionsareasfbllows:30mLofmobilephasesolution

ofHPLCwasaddedtoappl･oximatelyl50mgofcutherbalstemoftheplantmaterial

naturallydried,sumectedtoa20-minutes!ultrasonicextraction,andcentrifUgedat

3,000revolutionsperminuteSforlOminutes.TheSupernatantfluidwasthenused

fbrtheanalysisoffbul･alkaloids,(-)-ephedrine(Eph),(+)-pseudoephedrine(pEph),(-)-

norephedrine(nEph)and(±)-methylephedrine(mEph)byHPLCColumn:

Chemcosorb3005Cl84.6×250mm(Chemco).Mobilephasesolution:amixtureof

CH,CN/H20/H3PO4/sodiumdodecylsulfate(SDS)(l75:325:0.2:2).FIowrate:0.8

mL/min.Detect.:UV206nm.Columntemp｡:30℃．
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ReSultanddiSCuSSionS(Fig.2)

Thepresentstudyshowedthattheplantsgrowinginthelowlandareahadhigher

ephedrinealkaloidcontentsthanthosegrowinginthehighlandarea,suggestingthat

theephedrinealkaloidcontentwasnotrelatedtothelongitudeofthehabitatbutthatit

mightbeaffectedbythealtitudeoftheareawherethestocksgrew・Inhigherplaces,

theclimatictemperatureislower.Itisreportedthatthelapserateoftemperaturein

themonsoonseasoninaHimalayanhighmountainregionwasaroundO.5℃/100m.

Thisephedrinealkaloidcontentvariation,therefol･e,mightbecausedbythechangesin

temperature:theloweratmospherictemperatul･emayaffectthemetabolicactivityof

theplant,whichinretummayreducethealkaloidcontents.

E.geraﾉ弓djα"αandE."cIzycI""growatdiffel℃ntaltitudes,withthefbrmer

growinginthehighlandsandthelatterinthelowlands．Asreferredtoaboveresults,

bothspeciesmightbeobservedtodifferinalkaloidcontents.

Theseresultssuggestedthatthedifferenceinalkaloidcontentwastobeattributed

notonlytogeneticfactorsbutalsotodiffel℃nceofenvironmentfactors℃Therefbre,

thediversityofqualityinthecrudedrugoriginatingfromEPlledmplantsisconsidered

tobeattributednotonlythebotanicaloriginsgenerallyconsideredsofar,butalsothe

differencesinthegrowinghabitats,sLlchasaltitude,oI･atmospherictemperature.
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Fig.2:Geographicalvariationinalkaloidcontentoftheherbalstem

ofEP/1edrqPlantswithaltitudinalchanges
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《StudieSOnBerbeJ･jsPlantS》

PlantsofthegenusBeﾉ加J-isofthefamilyBerberidaceaecontainberbel･ine,an

alkaloidcomponentknownasanantibactel･ialreagentoTheil･barkandwoodare

generallyyellowandtasteverybittel･duetocontainedberberine.Decoctionofbark

orstemofsomeBeﾉもe/'isSpecieShaSbeenuSedaSaremedyfbrcul･ingeyediSeaSeS,

diarl･heaandsoon,allovel･thewol･ldincludingAsiancountries.InNepalHimalayas,

37taxaofBeノヵerisplantsincluding7val･ietieshavebeenrecordedfromwide

altitudinalranges.

MateriaIs

FiftysixBeJ-ber/splantswerecollectedinthesummerofl994,1995,andl996in

WestemNepal,andwel･eclassifiedintol2taxabasedontheAhrendt'ssystemfbr

convenience.Thebotanicalnamesareasfollows;1)Beﾉｶeris加o舵〃Lamairevar.

ﾉzooke'-i,2)B./IookeriLamairevar."zicrocaゅaAhrendt,3)B."iα"cQRoxb.exDC｡,

4)B.〃"1be"αmWall.exG.Don,5)B.c〃"iqLindl.,6)B.α"g"ﾉo"Wall.exHook.f

etThoms.var.α"g"/o",7)B.r"ricQAhrendt,8)B."7"c'沈"αAhrendt,9)B.

ﾉα"c/ikeα"αSchneid.var.ﾉαescMe""α,10)B.ノαeSCﾉzえ“"αSchneid.val･.〃"2bi/qicq

Ahrendt,11)B.koeん"“"aSchneid.,12)B・zebe"α"αSchneid.And,91barksamples

fi･omtheseplantsarechemicallystudied.

Method(Quantitativeanalysisofberberineinthebark)

Barksfromthebasalpart,withinlmetel･fromtheground,ofallthematerialswere

examined.Berberinewasdeterminedbythemethodpl･esentedbyYonedaeraﾉ.with

somemodifications・Procedureswel･easfollows:samplebal･kexceptcorklayel･swas

powdered,0.5gofthepowdel･wasextractedthreetimeswithMeOHof30ml,30ml

and20ml,respectively,fbr30min.at70℃,andthesumoftheextl･actswasadjusted

tolOOmlwithMeOHandwasdilutedproperly.Thesolutionwasfiltel･edthrougha

membranefilter(0.45卜』m)andwasanalyzedwithHPLC.Analyticalconditionsareas

follows:Column,DevelosilODS-5(4.6×150mm);Mobilephase,CH3CN:H，O:

tartaricacid:SDS=525ml:475ml:3.8g:l.4g;Flowrate,0.8ml/min;Wave

length,345nm.

ResultanddiSCUSSionS(Fig.3)

Asawhole,plantsfromloweraltitudeshadmol･ebel･bel･inethanthosefl･omupper

altitudes.Thecorrelationcoefficientwas-0.418,significantlevellessthanl%.

AmongBeJaberisplantsexaminedinthisstudy,thosegrowingatlowel･altitudes

generallycontainedmoreberberine.Thisisthefirstreportofaltitudinaltrendsin

chemicalcontentsatthegenuslevel.Ontheothel､hand,eachNepaleseBeJ-beris

specieshadanaltitudinallynarrowhabitatl･ange,mostlywithinlOOOm.Asthel･esult

ofthishabitatsegregation,speciesfromlowel･altitudesseeminglycontainedmol･e
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Fig.3:ElevationalvariationofberberinecontentsinthebarkofBerbe"splants

(seetextfbrbotanicalnames)

bel･berinethanthosefl･omhighel･altitudes.Thedifferenceofhabitattemperature

contl･olledbyhabitataltitudeseemstoinnuencethemetabolicproductionofberberine.

Theseresultsindicatethattheberbel･inecontentinthestembarkofBerbe"splants

isprobablyinnuencedmol･ebyenvironmentalfactors・suchaStemperature,thanby

geneticone,aslikeasephedrinecontentin印/zedmplants.
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