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ToclarifyhistOlogicaldiagnosticsoftheB"/e"γ"mplantsandthebotanicalorigin
ofthecmdedmgTUNAKCHUNGA,leavesofeightNepaleseB"Je"r""'varietieswere
studied.TheeightB"Jez"･z"7@taxaweredistinguishedfromeachotherbasedonthe
fOllowinganatomicalfeaturesofleavesonthemiddleportionofstems:outlinesofndrib
andleafmarginincrosssection,quantityofcollenchymatissueinleafmargin,number
ofoilcanalsinmidribandleafblade,presenceorabsenceofpappilaeonepidennis,and
numberofstomataontheadaxialsurface・Anatomicalcharacteristicsofeachvarietyare

described.TheTibetancrudedrugTUNAKCHUNGAwasidentifiedas.thewholeplant
ofB:/tzIcα〃msubsMMIc"""@var.gmc"ﾉ伽"腕,whichisoneofthemostcommon
B"le"""@plantsinthealpinezoneoftheNepalHimalayas,andisthefirstrecordasthe
botanicaloriginofTibetancrudedrug.

B"p/el"･""2plantsoftheFamily
Umbelliferaeareimportantasmedicinalre-
sources.TheirrootsareusedasCHAIHUin

theChinesetraditionalmedicine(Namba

1993),andthewholeplantisalsoutilizedin
ChinesefblkmedicineandTibetanmedicine

(Wul993,Xiel990,Yangl991).B叩Je〃"m

plantsaredistributedmainlyinthenorthern
hemisphere,andtaxonomictreatmentofAsian
specieshasnotbeensettledduetotheirmor-
phologicaldiversity(Hiroel958,Ohwil965,
ShanandShehl979,MukheljeeandConstance

l993).Especially,a/tJIcα加加isquitevari-
able,andWolff(1910)reportedfOursubspe-

ciesandl7varietiesunderthisSpecies.In

ChinathebotanicaloriginofCHAIHUis

complicatedbecauseofthegreatdiversityin
morphologicallysimilartaxa.Thoughonly
twotaxa,B.c〃〃e"seDC・andB.

SCOrZO"ey.加加mWilld.,arecitedintheChi-

nesepharmacopoeia(1995),actuallyrootsof
about20taxaareutilizedasCHAIHUoutof

36taxagrowinginChina(ShanandSheh
1979,Xiel990).Sofar,itiSnotclearwhich

taxonisthebestmaterialfOrthecrudedrug.

Moreovernohistologicalsmdyonthegenus
hasbeendonebecauseoftheplant's

taxonomicaluncertainty,andidentificationof

thebotanicaloriginsofthecrudedrugsof
B"le"γ"碗derivativesinmarketsisnotfeasi-
ble.

Besides,inthealpineregionofWestern

Nepal,thewholeplantsofB"Je"γ""aspecies
areusedmedicinallybyTibetansunderthe
namesofTANGUNHAPUandTAQUm

(Nambaetal.1985).Inl995,theauthorsgot

acmdedmgnamedTUNAKCHUNGAfrom
aTibetanhospitalinWesternNepal,which
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wasassumedtobethewholeplantof

B"Jel"･"肌species.

NepalhasavariousB"Jel"･""lplants,and

Cannon(1979)reportedseventaxafromthe

NepalHimalayas,fiveofwhicharecommon

tothoseinChina.ThusstudyofB叩ﾉe”"碗

samplesfifomNepalshouldconmbutetohis-

tologicaldiagnosticsandotherpharmacog-

nosticalinfbrmationtoaidcrudedmgidentifi-

cation,especiallyofTUNAKCHUNGA.In

thisreport,leavesofeightNepaleseB叩Je"〃m

taxaarehistologiCallysmdiedfbrthesepur-

poses.

Experimental
l･Materials

Experimentalmaterialsusedinthisstudy

arekeptattheHerbariUm,theHerbalGarden
ofFacultyofPharmaceuticalSciences,

KanazawaUniversity(KANP),andsomedU-

plicatesoftheherbariumspecimensarede-

positedattheHerbariumoftheUniversityof

Tokyo(TI).

1.Plantspecimens:Aboutl20herbariumsam-

pleswerecollectedinl99L1993,1994,1995

andl996byM.Suzukietal．(MS)and

M.Mikageetal.(MM),inMiddle,Westem,

andFarWesternNepal.Firstthematerials

wereidentifiedbasedonWolff's(1910)and

Mukherjee's(1993)smdiesintoeighttaxa:

B.cα"dひ"jWall・exDC.,B.Jα"ceola加加Wall.

exDC.,B.Jo"gjc""JeWall.exDC.var.

"伽αﾉaye"se(Klotzsch)C.B.Clarke,

B.Io"gjca〃eWall・exDC.var.s"jc加加

C.B.Clarke,B・加加"o"〃Balak,B:/tzIca加加

L.subsp."α噌加α加加(Wall.exDC.)H.Wolff,

B:/tJIca加加Lsubsp./tzIca加加var.gmcj"伽"m

(Klotzsch)H.Wolffanda/tzIca加加L.Subsp.

〃cα〃mvar､ﾉIqガ油eis"･j(Klotzsch)H.Wolff.

Thiscoveredalltheprincipaltaxaeverre-

portedfromNepal(Cannonl979).

2.TheTibetancmdedmgTUNAKCHUNGA:

CrudedrugwasobtainedfifomaTibetandoc-

tor,SonamNamgyaloftheMuktinathTradi-

tionalMedicalCentre,Jharkot,Mustangdis-

mct,Dhawalagirizone,Nepal,inSeptember,
1995.

Ⅱ、Histologicalanalysis
l・Methods:Nonnalleavesoftwotoseveral

specimensofeachtaxaarestudiedanaton-

cally.SamPleleavesaretakenfromthemiddle

partofastem,andtransectionandsurfaceof

themiddleportionwereobservedwithan

opticalmicroscope.Astomatalindex,number

ofstomatainasquaremillimeter,andapali-

saderatio,numberofpalisadeparenchyma

cellSunderoneupperepidennalcell,werealso
measuredfromsurfaceviews.

2.GeneralanatomicalcharactersofleaveS

Transection:Epidennisisone-celllayer
andiscoveredwithathincuticle・Theouter

cellwallischaracteristicallythickenedinsome

taxa.Papillaedevelopinsomespecies,and

epidermalcellsaretriangular.Midribprqjects

remarkablytotheabaxialside,andtheadaXial

surfaceisflatinsometaxaandprqjectedin

others.Collenchymatissuedevelopesbeneath

theepidermisoftheadaxialandabaxialsides
ofthemidrib.Vascularbundleiscollateral

type.Onetoseveralschizogenousoilcanals

existaroundthebundle.Tallerspecimentends
tohavemoreoilcanals.Inleafblades,oneor

twolayersofpalisadecellsandspongytisSues

areoutstanding.Leafbladeswellsneartheleaf

margin,andthemarginishookedorbeakedin

mosttaxa.Theamountofcollenchymatissue

intheleafmarginischaracteristictOeachtaxa.

Surfaceview:Plentifillstomatascatteronly
ontheabaxialsurfaceinsometaxaandonboth

surfaCesinothers.Papillaeareobservedonthe

epidennisesofsometaxa.
3.Characteristicsofeachtaxon

i)BupleurumcandolliiWall・exDC.
Materials:(FarWestNepal)SetiZone,BajuraDistr.,

bet.BirseniandPorakya,MS9191291;BajhangDistr.,
bet.RasaandRoshiadanda,MS9191427.

Externalmorphology:Involucellatescales

areratherlargeinsizethanthoseofothertaxa
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observednearthevascularbundleoflateral

veins.Leafbladeswellscharacteristicallynear

themargin.COnsiderableamountofstomata

scatteronabaxialsurface,whilefewappear

alongtheveinsonadaxialsurface.

ii)BupleurumlanceolatumWan.exDC.

Materials:(FarWestNepal)SetiZone,Bajhang
Distr.,bet・DhalaumandRasa,MS9191411.(WestNe-

pal)DhawalagiriZone,MyagdiDistr.,bet.LowerLete

andTatopani,MS9460464;MustangDistr.,bet.Ghasa
andTukche,MM9550236.GandakiZone,GokhaDistr.,

bet・EkleGharandSarduKhola,MS9460085;bet.Sardu

KholaandLokpa,MS9460087;bet.SarduKholaand

Ripche,MS9460100;MahangDistr.,bet.Bagarchhap
andChame,MS9460328.

Extemalmorphology:Involucellatescales
aresmallandfalldownbefOrefruitsmature.

Leafbladeislanceolateandapparentlypeti-

olate,andrhizomeSelongate.Thethreeat-

tributesarecharacteristicsofthisspecies.

Leafanatomy(Fig.1-B):Midribprqjects

remarkablyonthebothsides.OnetothreeOil

canalsmeasuring20to25"mindiameter
surroundthevascularbundle.Leafblade

swellsslightlynearthemargin.Stomata

scatteralotonabaxialsurface,whileonly

fewappearonadaxialsurfacealongtheveins.

Nopapillaisrecognizedonthesurfaces.

iii)BupleurumlongicauleWall・exDC.var.

himalayense(motzsCh)C､B.Clarke(=B.

γ叩“"でEdgew.)

Materials:(WestNepal)GandakiZone,GorkhaDistr.,

bet.LangdangGompaandTorogomPaGlacier,
MS9460128;bet.ThangmanangKharkaandSama

Gompa,MS9460257;ManangDistr.,bet.YakKharka

andThomngPhedi,MS9460404.

Externalmorphology:Planthasradical

leaveswithalongpetioleandalinearto

lanceolateleafblade.Leavesontheupper

stemarenarrowlanceolatewithanamplexi-
caulleafbase.Leavesattachedtothemiddle

andlowerstemarelinear.Eachinvolucelhas

6tolOlargescalesexceedingumbellets.

Horetsaremany,15to50inaninvolUcel.

Leafanatomy(Fig.1-C):Midribp呵ects

slightlytoadaxialsideandsemicircularlyto

abaxialside・OneoilcanaloflOtol5ﾒjmin
diameterexistsbeneaththemidribvascular

bundle・PapillaeonsurfaCesarenotpron-
nent・Stomatascatteralotonbothadaxialand

abaxialsurfaces.

iv)BupleurumlongicauleWall・exDC・varo
strictumC.B.Clarke

Materials:(FarWestNePal)SetiZone,BajuraDistr.､

bet.BirseniandPorakya,MS9191292;bet.Pategaon

andBadigaOn,MS9191368;bet.KhaptadandKandegaon,
MS9191571.

Extemalmorphology:Thoughmorphologi-

callyquitesimilartovar./I伽α伽e"se,number

offloretsinaninvolucelisdistinguishable

smaller,10to15,andeachinvolucelhas

usuallyfivesmallscales.

Leafanatomy(Fig.1-D):Thoughanatomi-

callysimilartovar.〃碗ajqye"se,manycon-

spicuouspapillaeexistonbothsurfaces.

v)BupleurumhamiltoniiBalak.(=B.花""e

Buch.-Ham.exD.Don)

Materials:(FarWestNepal)SetiZone,BajuraDistr.、

bet.TolebhirandBerma,MS9191247.(WestNepal)

DhawalagiriZone,MyagdiDistr.,bet.Ghorepaniand
Tatopani,MM9550140;betDharapaniandMuri,

MM9681148;MustangDistr.,bet.TatopaniandGhasa,
MM9550185.･

Externalmorphology:Leafislinearwith

manysmallorangedotsofoilcavities.Each
involucelhas4to6florets.

Leafanatomy(Fig.2-A):Sectionissome-

whatV-shaped.Midribprqjectstotheadaxial
sideinaV-shape.Manylargeoilcavities,

about50"mindiameter,existintheleaf
blade・Stomatascatteronbothsurfaces.Papil-

laeobviouslydeveloponbothsurfaces.

vi)BupleurumfalcatumL・subsp｡

marginatum(Wall・exDC.)H・Wolr(=B｡

〃cα加加L.var."α噌加α加加(Wall.exDC)

C.B.Clarke)

Materials:(FarWestNepal)SetiZone,Bajhang
Distr.,bet.RasaandRoshiadanda,MS9191428.(West

Nepal)GandakiZone,GokhaDistr.,bet.EkleGharand
SarduKhola,MS9460063,9470170;bet.SarduKhora

andLokpa,MS9460094;bet.LandangGompaandDu呵e
Thu呵e,MS9460170.
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Externalmorphology:Mostinvolucraland
involucellatescalesfalldownbefbrefruits

mamre.Leafislinearwithaclearwhitemar-

91n･

Leafanatomy(Fig.2-B):MidribprqjectstO

theadaxialsideinaV-shape・Twotothreeoil

canalsofl5to25ﾒjmindiameterexistaround

thevascularbundle.Leafmarginishookedor

beakedandhaveremarkableCollenchymatis-

sueconSistingof40to93collenchymaCells.

Theoutercellwallofepidennalcellsisobvi-

ouslythickened.Stomatascatteronbothsur-

faces.Pappilaeonthesurfacesarenotpromi-
nent.

vii)B叩leurumfalcatumI｣・sUbsp・hlcatum

Var・gracillimum(motzsch)H・WoW(=B.

grzzcj"伽"mmotzsch)

Materials:(FarWestNepal)SetiZone,Bajhang
Distr.,bet.RasaandRoshiadanda,MS9191426.(West

Nepal)DhawalagiriZone,MustangDistr.,bet.Ghasa

andTukche,MM933101,933105,9550263;bet.Tatopani

andGhasa,MM9550231;vicinityofJharkot,

MM9550373,MS9460422;GandakiZone,GokhaDistr.,

bet.LandangGompaandDu呵eThu町e,MS9460168;

bet.ThorangKhoraandLhogaon,MS9460208;bet.

LhogaonandThangmanangKharka,MS9460210.

Externalmorphology:Bothinvolucraland
involucellatescalesremaintillfruitsmature.

Leafshapeisvariable,somewhatshortand

narrowincompariSonwiththeothervarieties

ofB:/tZﾉcα加加．

Leafanatomy(Fig.1-E):Theadaxialsur-

faceofthemidribisflat,slightlyprQjected,or

hollowedinsomesPecimensDneoilcanalof
15to25"mindiameterexistsnearthevascu-
larbundlesofbothmidribandlateralveins.

Leafmarginisvariableinshape,i､e.,hooked,
beaked,orsomeWhatacuminated.

Collenchymatissuedevelopesalittleatleaf

margin・Theoutercellwallofepidennalcells

issomewhatthickenedinsomespecimensand
notinothers・Stomatascatteronbothsurfaces.

Pappilaeonthesurfacesareprominentin

somespecimensandnotinothers.

viii)BupleurumfalcatumL・subsp・mlcatum

var.hoffmeisteri(Klotsch)H・Wolff(=

aitzIca畑mvar./tqが"zeisre7･j(Klotsch)

C.B.Clarke)

Materials:(WestNepal)GandakiZone,GokhaDistr.,

bet.DengandThorangKhora,MS9460180b;bet.

ThorangKhoraandLhogaon,MS9460209;Manang

Distr.,bet.Chameand'Pisang,MS9460348,9460358a;

bet.ManangandYakKharka,MS9460369.

Extemalmorphology:Involucraland
involucellatescalesarescarce.Leafvaries

fromlineartonarrowlanceolate・Midriband

eventhelateralveinsprQjectdistinctivelyon
bothsides.

Leafanatomy(Fig.2-C):Midribprqjects

broadsencircularlyonbothsides.Threeto
fiveoilcanalssurrOundthevascularbundleof

ndrib.Lateralveinsarealsoaccompanied

withtwoorthreeoilcanals・Leavesscarcely

swellnearroundormucronatemargin,charac-

teristicofthisvariety.Theoutercellwallof

epidennalcellsisobviouslythickened.Sto-

matascatteronbothsurfaces.Nopapilla

developesonthesurfaces.

III.TibetanCrUdedrugTUNAKCHUNGA

Extemalappearance:Crudedrugobtained

isdriedwholeplantswithroots.Rhizomeshas

manybranches・Stemsarefaciculateandabout

30cminheight・Leavesaresessileandleaf
bladeislinear,2to4cmlongand3'tO4mm
wide.NumberofumbellulaisSto7andflorets

are7tol2.Pedunclesarelto3cmlongand

pedicelsareaboutlmmlong.Petalsareyel-
low.BothinvolucralandinvolucellateScales

areelliptical,2to5mmand2to3mmlong,

respectively､YoungfruitsareaboUt3mm
long"

Leafanatomy:Transversesectionissome-

whatV-orU-shaped.Midribisdeltoid,and
theadaxialsurfaceisalmostflatorhollowed,

300"mthick・Oneoilcanalexistsbeneaththe
bundle.Theadaxialsulfaceoflateralvinesis

apparentlyhollowed.Leafbladeisl50-170
"mthick.Leafmarginisbeakedandhas

scarcecollenchymacells・Theoutercellwall

ofepidermalcellsissomewhatthickened.
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Pappilaedeveloponbothsurfaces.

Thebotanicalorigin:Thecrudedrugwas

identifiedasawholeplantofB."cα〃m

subSP./tzIcα〃mvar･g7"c加加"mbothfrom

externalmorphologyandleafanatomy.

ResultsandDiscussions

l・TheeightB叩IeI"･Z"〃taxafromNepal

HimalayacouldbeanatomicallydiStinguished
fifomeachother.Characteristicfeamreswere

recognizedincrosssectionsandsurfaceviews

ofleavesonthemiddlepOrtionofstems;they

wereshapeofndribandleafmarginincross

section,quantityofcollenchymatissueinleaf

margin,numbersofoilcanalsinthemidrib
andleafblade,presenceorabsenceofpappila

onepidermses,andnumbersofstomataon
adaxialsurface(Tablel).

2.TheTibetancrudedrugTUNAK

CHUNGA,obtainedfromahospitalinJarkot,

MustangDismctofNepal,wasidentifiedas

thewholeplantofBjtzIcα〃msubsp.jtzJcα加加

var.〃αc〃〃m〃碗.ThenameTUNAK

CHUNGAhaSnotappearedinanyliterature

ofTibetanmedicineuptonow.AlsothistaXon

hasnotrecordedinanyTibetandrug'slitera-

mresofarasabotanicalorigin.Thisisoneof

themostcommonB叩JeJ"･"mplantsinthe

alpinezoneoftheNepalHimalayas.
3.Planttaxonomically,Mukhexjeeand

Constance(1993)recognizedtwospeciesB.

r叩e〃だEdgew・andB.Jo"gica"IeDC,in-

steadofB.Jo"gica"Jevar.ﾉI伽aIQye"seandB.

Jo"gica"IeVar．s加c加加usedinthissmdy,
basedonthenumberofflowersandbracteoles

inanumbelandthefruitshape・Inadditionto

伽s,wenoticeddifferenceinthefruitingsea-

sonsofthesetwotaxa,var.ﾉI伽aJqye"sefruit-

ing2to4weekslaterthanvar.s"jc""Dwithin

thesamehabitat.WeagreedwithMukherjee

andConstance(1993)inrecognizingtwodis-

tincttaxa,andregardedthemasthevarietiesof

B.Io"gica"leinmisreport,basedontheleaf

anatoncalsinlarityofthetwoexceptfOrthe

papillaeonleafsurfacesofvar.s"jc加加．
4.InYunnanProvince,China,thewhole

plantsofB.JI"""o""andB."cα畑"2subsp.

加α増加α加加areusedasakindofCHAIFU

(Wul993,Xiel990).Bothplantsarerichin

oilysubstancesintheirleaves.Fromancient

times,oilyCHAIFUhasbeencOnsideredto
beofgoodquality・ThoughCHAIFUisessen-

tiallyrootsofB"leD"･"mPlants,utilizationof

wholeplantsofthesetwovarietiesmaybedUe
toanabundanceofoilysubstanceScontained

intheaerialpart.

Experimentalmaterialsinthisstudywere

mainlycollectedthroughtheexpeditionssup

portedbyMonbushoGrants-in-AidfOrInter-
nationalScientificResearch:FieldResearch

(MM,No.07041132;M6Suzuki,Nos.

06041043,03041035)fromtheMinistryof

Education,ScienceandCulmre,Japan・Weare

alsogratefilltoDr.H.OhbafOrtheloanof
specimensfromtheHerbarium,theUniversity

ofTokyo(TI).
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を試みた．その結果，組織学的には茎の中央部付

近の葉において，横切面における主脈部や葉縁部

の形，厚角組織の発達状態，油道の存在数，乳状突

YangY.C.(ed.).1991.Zang-yao-zhi.Qing-haiPublic

Press,Xi-ning.pp､306-307.

Listofabbreviations:co,collenchymacellor
collenchymatissue;cu,cuticle;epb,epidennisof
abaxialside;epd,epidermisofadaxialside;oca,oil

canal;pa,palisadeparenchymacellorpalisadetissue;
ph,phloem;pp,papilla;sp,spongytissue;sto,stoma;

vb,vascularbundle;vs,spiralveSsel;xy,xylem.

起の有無や上面の気孔の分布数などの形質で全種

を分類することが可能であった(Tablel).また

TUNAKCHUNGAの基源は，ネパール高山帯の本

属植物では資源的にもつとも豊富なB.jZzIc"""
subsp.〃cα“mvar･grqα"伽哩加の全草であることが

明らかになった．本種はチベット薬物の原植物と

しての初めての記録である． (金沢大学薬学部）


