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The genus Ephedra is one of the most important group as the medicinal
resources both in traditional medicines and western medicine. In this study,
the herbal stems about 120 stocks of this genus collected in Nepal, Sikkim and
Bhutan were studied histologically and chemically to make clear the individual
variation and tendency.

The result showed that all of the specimen are classified in E.gerardiana and
E.pachyclada or they are distinguished by the number of subepidermal fiber
bundles in the cross-section of internode. The value in E.gerardiana tended to
change the number with geographical change of the specimen. Both of the species

were clarified as the botanical origin of Tibetan crude drug “TSHE” and “BALU”,
and they were newly reported as the botanical origin of Tibetan drugs.
The chemical study resulted that alkaloids and tannin contents were
influenced by enviromental factors, especially by pH of the soil where the
specimen had grown. The result suggest that the chemical components are greatly

influenced by the quality of soil as well as the genetic factors.

(FF#] ~A U8 (Ephedraceac) O Ephedra BHEHRIEEREYHER
THY, HEREHOBHRERZICSWTERICH =, PEHEZD THKE)
MHRARRICERT, HRAK, BA2ENE LESS OEFTILESEN,
AF=Z—EBERPT AN Tz —F (L REF) 25 YHiEE
DETBEFRy hEFTHEEHLZINLTWS., k£, EREFICHIT S
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e ¥R E TH D ephedrine 2E5EFTH5H YL LTHLELHTHS.

—iC, M oEE T, EWMY., EFEH, RENH, EHt, &
BEE, BKARMOEY, FOMICLIYEARTOECHKEFNERY,
B L TORBICELDENELCS. EE TFH) KELTRER, HX
(Ephedraceac) oM FETH D) L HEE2HEL, TAR2E/RLE
LOERERTREE, B7NVAOUALA R (72 RYVYRTTYV A R T
Tt RUV)O0.7% AEa&EL) eZEH2EREZHRELTWS. —F,
Ephedra BO7 N o4 REBEBBIUTHRSMELIEY Y T NICE>TK
XL BRHBIEVEEXLTHY, HTHBWKIEXEREYXELICELTHY
NAhOoAf REBTFARBICARDIBEMBZELBDONS. LU, THHE]
PHBTIBICVWIRZBDOERERETIHIONBEYTHEIPEESAHT,
EREICRTFBICHBDAEBICTILVAU, REEDAEZHEREICLTRED
HE L TCWB O8N RKRTHS.

LZAT, B TEYoBEESHKME] PEHEIATETWS. £EYOHE
DEFRZEZ2HOEBEETFRIZETHY, BRICBVWTHREZIZRIET
2. 70—V TH, NHIIZVIEANERICIUBREPER
BEIER-S-TL 3. ZO0LIREREIMEROREZIEALTVS
LEIOHN, EE, EESILISYHETCAFLEEEDAHOD
Ephedra BHEDEE L, BVWICHAREIBELUT 3R BHBRBRLIACZERD
SEENPRELRRoTVWE. LML, TNETHEEZONIHTCRAEED
BSOS BEE2EEBLEHRIERBIIFLL, IOLEEKREDRH
Y EEBEINELZIERICODWTHESFAHTH S.

— 4, Ephedra BB R0 —BEDICE L TARERO 22 BEBE
o, FEBEBICIUABERBRIZLIELTSZ NS, FHEN
HEgELEEEIATWS., 38—, Y9FLBLTT—E22OET
5 Y g1k E.gerardiana var.gerardiana, E.gerardiana var.
sikkimensis, E.pachyclada, E.intermedia var.tibetica & 4 5% &
Ko FHETBLXNTWwWBA, E.gerardiana var.gerardiana,
E.intermedia var.tibetica D 2BODANRHIT I L VWIHDBDY,
HyrREILLTWS.

% 2T, AR T Ephedra BEPOBUETICEYEL L TOSRKRE
PHMBICTAEMNT, 28—, YvFxh, TR VTHREINEERR
YW1 20K 2EBMBE LT, EBRERZNS LI TRIMEFENICH
HLE. XDICSBEREULBZLEIONZIERNLEDSEWNT, YA,
MEdE, ATHoOBREDES, TEOBAFHNEE, RELERLLERD
CoMBEICOWTRHLE. £, TORBLEITEIHMBRIEZNNRE
BTV, F_w hEM [TSHE] & XU TBALUI O EEZ D TICHEEHROD
P EITo E.
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FHEOHMAPREBOBMLF 2HERL, RFHEMBCHNEBR > 8
L.

Ephedra gerardiana & & U E.pachyclada &, # R ICH N K
BREUICBZRICENLT I, BRI EFNICEEEHMDRBOBEY
HICBT2RR THMEEBORZOTILZD I 2ERTIBERDE W
CEYBRBICEM S, 2b, % Ephedra B OMGER 2 S
SMPEE LU THESINTEELEIFISHE, BROBR, ¥ ROM R Y
MOBEZIBERLEY, BNERBIKREL, AR TRALESHE
HICRBEHACTERDP L. L, AMETCHLIMCLELZOEEIRX
BRYOMBIBEFXHNHBEEL LTRHRRTHY, HoXRBBEOEHNE
REPRENIEDS, SBREABOBONEHERNTIBICEEER
BEICRYS ZLHEBXhB.

HEOHNBERANZERNEROEM 2RI L EKE, BYBORE, &
BETHRHEREOHESLITZTD I HE2BRT IR, KBREBENOK,
BNBMEBEOR RS DERD, E.gerardiana Tit, BEhEEICHLT
HEEHWTHY, E.pachyclada TREEICH LU CHEBENTH 3 2 & 2
LERICRDE. ZDZEDS, HABILEWS ke ET 3
E.gererdiana iICEA LT, Th o oBB2ERETAZ L ICLYEHD
WHENABEE o k. ZOMMBR, ThETHBERKOEMSPBET S
TERIEFIEAFRAETHo 2D, HBRENICETNNAETCHI 200D
TRBLELDTHS. iy, E.gerardiana ONBHBEN TR ITEE
T, MBI NVICHHFTHEMELME var.gerardiana &Y v F LD
T—R M T HEM var.sikkinensis 2BHBICKBH T B L kT
ERho k.

Ephedra BHYIX, o —BEBICH LU THEBBERNZ22EELE D
B, DOEBTRBILI>TCERICEATZED, PEIESEHEYR
EINTEEY, AHACIYVRBEERNUBELMK TS & CTHEHM
PLUVBHBICBIEBETCTEZ LN RBINE.

UAEOFER, BRI ILVLBEUFEOS Y NI Y NOFRy NERTA
FLEFNy N TSHE] I E.pachyclada, H#8H AT XD FNR
v NEBRTCAFU~ ITSHE] ik E.gerardiana, 77— XV OEHF 1+ v
T—DIEMEEZHRKR CAF LA IBALUJ & E.gerardiana var.
sikkimensis DM EHTHD I 2 ML, DOFTNFTRELIAEEOM
BTREINELTDTHDIZILLEZHLONMILE. b, TH b3 0HEH
BWIFhdF Ry NEZTHEAINIABHBE L THARERTHS.

(EBZHNHE]
Ephedra BB ONBHEBPLLZHIERICRELSIETERNER
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2 HM 7, E.gerardiana & E.pachyclada O FTHMOLEOMEE &2 &
FLE.

pH(H,0), EC, /K ZE, WHERBRERE, 7>EZTREREIIDODWVT
TR ETOE.

AR L@BcAkEmMA, 300MEELS U, pH & pH X—4—7T, EC &
EC A—4—THIRLE. AEHRABEEZABL, FJUYU— A - OAVE
BPITALA UV RT7z) - NVEILKYAHELZ2EAZE, BAZEAEPHTHE
LRERBRHELE. £, HEBHAM 4daticKilnl 2%, LEHA
HoR2HlELRKEZREHLE.

pH iC2W T, BIETCRKHABEINSH TNV AVE, #EFTEFHEDL
SEBTINVAVETHoE. FEBRKEEHEOLTIRL, HERBRERE
BBEHEILSL, PVEZT7RERBERINHFLCSVWHAIH - £.

¥ 7=, E.pachyclada CDWTEHFILOEREMR 2T >EHER, FF -
EBFELHIC pH PEYBFTOLETRETH - .

MEozed»n, MERLEOHBEDENELII pH KX VEAZ T
TWwalHilrxhrE., b, 118 pH HENEBECEBEBINS LD, BN
BILLk3BARTEEZONEDY, TOWUBERERMFICEZLS
E.pachyclada OBERRICIYVEIESTEXINE.

(2 ZHB ]

E.gerardiana # & U E.pachyclada OEBEILGFEINSD 7 = K
YyYRT7NVAHOAL R4, 2=V 38, 7958 /74 R2BIZHODVWTOD
EFE%® HPLC BIC KU IT-o SR, BET5/FHDH, EOKICKY
ZRICELLTVE

FEOHAZBEELEER, A VRBICRBN LRI T7 s RYVRTIL
hoa4 RicB U Tk, E.pachyclada @ J74% E.gerardiana KV H K7
NHhoA REEBEIEVWIEHPHEHOMIR>E. ¥ &, E.pachyclada ic
BLTHRESNEL I ODEBENED PR VWERICTZVAOAL REEDOFW
HEEIZBDONE., T, F=oVEEZICEAL TP E.pachyclada
D %<, E.gerardiana EEEDHEKRMETLLE T 5 & catechin &
LFUM-3] TIEREHE6E, M-4] TRPU2FEDODEVIBDLNE.

$7, EAERSLETLERELOHEBEZRILEER, 70
O REEUAY=ZVERBRICELTIE, ML HICLE pH EWVWIERT
DOBIc% <, ¥/ E.gerardiana iCB W T TEBORKEINGVEHRT
B 22EAIADLONIRE, EELZEHPOZHERIETLEOREER
L EBERBEBRODDIEDRBINE.

— %, PR 7NrAh04 RERKCEEAEZVEDONEZN, @
BOF— XA 2T L£R3ERL, OB pd ERVEHBEDD B
e RoE. Thabb, 242 LT pH KXEVWERICERD
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BREETNVATDAL REEPECZIEPFHBELE., COZERLD, Py
O FEEOEMAREEWNER TR AL, ABMD 1 b oREIC
WBLTWEAHENRBINE. COZLRBABINEY S EZWNICE
MTHDIZILICHBEBRLTVWBIEEXDNZY, ZhETICZS LEWH
EMBRORERE R, SBIORZIRHVPEELERS.

ek, HMEKDOEBNCLZZLAIOLR, 2=V BETT5R ) 4
REREDERICODVWTRERI D> Y, KPR CHELIEELTH
HIELEHLPICL, SDILHBELPIIEELLERBREGTHSZ Z &
EHLMCLE. CHhOBRADOEEBRERMNICELIMEBERICB VT
CRERERERTHION Do LIS, EEEOHAASRIEEER
TRHZ2KBBENERICLZBDEEL DN B, BEACIRFEHEERH
Thsb.

DLEDHERIL, MBICBT 271004 RPAV=2VEEDSE,
TROLBYNTIVRBOERZRL LTOREOEREMEIE, chxTc—BHWiIcE
ALNTEELIIRBACENEROALRDLY, M LHEEE < IC
pH ODBVWKRELKBLTWI TS TIBIN, XREEYS Z/H I
RETIRIEBBNREDD 2R WHIET, D OALICHOEI NS 2w
NHICHEZZKEEERTZIDNBELTWRILERTES.

FARw MEZTE Ephedra BB 2SS EBHRICHETIZ L5,
KAMAWE ephedrine 2HFLAEDDOTRAEAVWIEIIEHLIT, 2
DSTRV_VOREGEFH#HHAIND., S -HE (K] oFZ$hb -y K
DYRT7NVAOA ROEBEREZTTRAFT I VEETH S & X
N, Hk TKE] FEROBRVWEDIRETHILIATEEI LIS
b, SHEABHYWOESWREATMICE A =2 EELIRETH
A,

AWMAMED B, E.pachyclada COWTIRBRHFLEBITSRENT
VA4 RERT THRE#E] ©»Ho =M, E.gerardiana Tk THE X
H] OKRYPEL<BOLN, EE (HE) oBFFEYE LTlkar=rvs
BZ2Z@ELTH E.pachyclada OF BB TH Y, REITEE &
DEMMELTTABATZIENHEIHICRS 2.

_59_



PERXODBERROER

AR I, RAKWEROSHEDOEEBEZ MBI T 2D, b~ FYEDO<FUH Ephedra BEY
BEBRME L LT, NIRRRL L ICRMENESRELRAERREL, S OICEDOEZHRIEOHERD
BERPAEERE L OHBLRELLDIOTHD.

MBS ESNHE TR, EEEOHMFREOKEIE ST 2 REE T OBMEROMBLZHH &
LTERHL, Rpl4e4% E. gerardiana & E. pachyclada D 2B TH 5 LRE L. ®RWT, £HE
ORALZESERBRERCEEICH L TERENTHDZ L2 RAHL, ZORERNTHRBHSHMICLVE
S AEROERMEE L TRESE Lz, UEORELEFRy MNRROFAEREE?»L, RN LcHEZ T
Ry NEYOFRFEED L LTHRRLLE.

RAMEERFE TR, =7 RYVRTAVIuA R, =y, ZOMEEESTL, TArieAf
RizowWTi, L~V Tt E. pachyclada #7528 E. gerardiana £ 9 b &ESEWZ &, E. pachyclada
KELTRESSBEVERCIEEOEWVESBSET LW LREEZHLPICLE, Sbic, &£F
HOLEATE2IT, 113 ph XEWERRICEZZHREIET LI, FEEVENWI L RHL, 7
HuA FEEOFREZIBENEROAZ LT, £FHOLBREOHEEIC KL L TV AIREHE
Ll

LLEDRRIZ, HERAEOLRR LT EHRDOERFRICH RS AMERLIEATbEFHOITE,
EHEEOBEANAREERZOOCICERIFE2 A 6 HOOERROEERZRT, RBITOLEEEERS
THERX EP) KETLIbOLHEELE,
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