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UK LY oF 4 SE R Artemisia apiacea hance. WAE B E MY % % K A annua L.
1884~1915 4F H AR AT 4 CAOEIAME AN OU 88 F RIS A . eGSO 8 R BE (Y
Pel e ptse . 1911 4 Stuart { Chinese Materia Medica ( Vegetable Kingdom) 319 25 #1 4% <] H] .
1918 fE[H ALK CRIPIF KBEIOUOTHY . B HACE M kT 1 3R A G040 H L 35 4
WE (AEHNH) Wh2g IR e a. @D AE S F4 N Artemisia apiacea
hance, i h 25 S L BRI E240E N A annua L., BCEERIGI R, TEARP 24 . M4
gk R AL O . MRS R E 2 AN (AR H ) P a 4T T K CAE
BTl Rk . R SAFAFIRNZ . BRI AR FIE (Y MR
BANK R, AR L Bl KEE. U EIRT A CUNLXERERT. i T W
SRR gy, €L HEWTE SACHEM (e AR B A ) BT — 30, RENIME O CiRE R
BT (MG 200 ) MRt A NGl PRA7 92 BRIESE L “IRE i R myic 8. of W i
HIDE 4 HPUIE 25800 E A i 8 . BT LA 25 75 8 00 R 5 38 Artemisia annua L., HAYEH
SRR N A, @I P NI ) N E . BT ENE RN EE
CANVLEERT B CEAEET AR g, RRAS ESESB ALY, BT Arte
misia apiacea hance, BT W] % KO 8 F R R AL W ﬂtﬁd’ﬁ%&tﬂ KHEHE BT W
gy
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—. amEENTHiHAELY

Bl IR, JCH MR AR (R 12D, BAE AR,

121 2EEEH (MHBK) UEBEABHA S
U R e #H -
-y > p 7 H ff H o X w0 1 ik
E | LR AR S A AE K S M AE W Arte-
2 G e LWL WG WL misia annua 1. F. Macrocephala
BB Ariemisia annua 1. | B EAEHR] N Z W50 TP | Pamp o Fr 22 IR f 2
i i
At T ST GO0 B Ll
B Artemisia apiacea iSO N AN ‘?g\mﬂ"-"ﬁé‘%%‘:ﬂ;ﬁ' T
hance FER AN 3 N ik e !
i X4l Y
BN U Z5 @ d6. m il i :
#F | Artemisia scoparia 4 19 45 b By 5 B PG TR A K| 4 ‘ﬁit&ﬁlrﬁnﬁf-m_jt.lhﬁ‘
waldst. et kit. {d Hl A XA
4 AR ariag o gl AL T Wb R I
BB | Artemisia capillaris e -Liﬁiﬁ‘ iﬂ;t}' Ul %3 MR RS E S|
thunb. i Mo 1X 1]
L Z P PUNT LT T s P
WE | Artemisia japonica |6, W 1T, 8T Heo l F L IT I S 1 #E Tl A& S
thunh. Fie 4 Crla A~ 390 e 1A
1 4 Zo PPN P T P .
WH | Artemisia eriopoda |6, W IU V0 R, I AL [T0TE ML FdE i ] 4
bunge Ak CilT ) A~ 531 b DX fki ]

=, BEREANRA AWM EREYD

1. 5%

i th Artemisia annua 1., 3% . R, Fi. RO L. HEH. RES. FEE. o
#. RO F (E 1-2-1),

—AFERAR, @ 40~150em, SHRAFREEFES. LA, WHE, 208, HEk
6mm, RMEHANRM, hitstn, BB HEBG, TE, FRMATIL, 34 0f 45
MO, A A R, K A~Tom, T 1 5~3em. K/ A B
SERIE . WA SRR JETRO TS K2R, Fmse . R aak e, I AT B A Y
BOURACRIRARBES . 25 LMK, ) EEH G, HROEH. SREIFE. BRIE.
FLAE 1. Smm. HES A GRS SR EL A ok o o 26T, A ZE MR 198 f5— SR B Y
FLAT 2mm RIGIERE:; SR 2~3 )2, ERMEE. SM2EHEWK, PERNIZHE A 25
. iR R, G RREE TR BN, HICKBIE, £5% M IRE. M
8D, WHAESNE, PR 1 MEE, Bk 2%, RRUCRTEIF: ML 20 26H
. K2 Imm. B, EEEETH EWNA. [ EREA, R, B .
DUk, MEEE 5 A, LA LM ESER S T, 25BN, Lo, 6Ea
RN, B A TR R, FHRMBIE . EHZR, Bk 2 B R, R
Ko BB BN, REE. EEMMI TR, HEER. LT, . W

2. BE

M Artemisia apiacea hance. H|% . HE., &8 (BH1-2-2),
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B 1-2-1 &8 Artemisia annua L.

P 1-2-2 H# Artemisia apiacea hance
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— AR BB AE A ROAS, B 40~150cm, SFEWEE, HHEFA. ERAE, gt
fo, RMAMMNERRE, THMATML, LEHoFREIASE. a4, —PORER, N
HARER, VEMHRER, FoHRAFERE. 2EH80 13 RHAH, KDBAHE,
feude, B, TaO; hRSATER; rHRT R, EMRY ORmME, REFHEY 2
BIHEIET, B—RREFWAE, RiE, HRY 6mm, HEHM, FA T, S4ERE,
M3~4 EHAAMR, 2HA K, KAOAE, AREGHIE, K 2~3mm, %% Imm,
Wlrh Ryt a, HE R TRERMEY ; EETH, SEHEERELR, AFHE, 5K
AR, bR 1 M, Ak 2R, RO WECAMIMEIE 60~80 4, REM, EEH
R, K 2mm, LW A, W EEHEK, PRSI EAMEEY, LR,
s 5 B, WA R CAURBEEIE . Tisndk, RIFkmAb AR HEE S 4, B G AN E S
kPO, 25 RREBAR, KM F R —mde; L, HAwLEE NP
M MES 1A, DLTR R, THEMBEE, AR, k2 REIOR. RIOVER, HEEE
FEWEE, MhEe, RKin A RN FRL.

AP R B A AR RPN TR R AR AL 5 AR K v e i DX A 4 A

3. BEE

$%E B Artemisia scoparia waldst. et kit. (& 1-2-3).

AR B A, RYERERBESE, £REEH. SMPaEKAOeAE, Kl
5 #5 45~100cm, EH P —, fH2~4 4, EEEAL. REEORERE, GUARL. %
R BBUEEE. SIMEEKOGEHE, AR EEOARTER. HEE: Tt
GAHFEMMHFEIE, AW, A KEE, K 1.5~5cm, 233 BRMARER, 52 R

4 1-2-3  $EE ¥ Artemisia scoparia waldst. et kit



12 | %—% #&

PEIE LI, Bk, WHA BN EmERH: PHK 1~2cem, P REH, EHHE,
WHBEHETR, AERELE; EHHEN, 3WNAR, Hrw, BER. LREFR
ZH, AR, EEANE EHES RE SR SAMNESGERE, HRR 1~2mm, BHEA
3~5 2, M2 3, EHRHES, . #EJE. KEESEMIE, Sciwmei@, s2%8E/D,
MR, NGB, Whske, BB Eatk, WRHERE; SN2 HHES~15 1,
L10~12 K%, BBE . Mk 2B, UK, Mhdesst: W2 ML 3~9 1, S
K, 5H, BE ML, AnEEa, TG, BR, B, AF. R/, KEH
BB, K20, Tmm, BOKL, KB, M 8~9 A, I 9~10 4.

WEMNATWY . L. Ok i sion . RS A,

4. HEE

W R #5 Artemisia capillaris thunb. (& 1-2-4),

AR A, WA, ERAERZEARENEL, BASYER. EHRHEIAE, B
B, 84K FH e, KR, AMEBREREEE . AnhBETRDNRZE
RIF S E MK, ik 2. 5em. SEMMEE 4~12 4, R T NEA. BREKR, W&
1lmm. ﬂfk%[ﬁ!ﬁ%gn

A T i ALY DD b MO BRI M X L b A0 A TR ACER v I
BIX, IR, IR, WL, WA SE A .

5. 8%

# Artemisia japonica thunb. (& 1-2-5).

NS f

[ 1-2-4 M Artemisia capillaris thunb. [ 1-2-5  #t & Artemisia japonica thunb.
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ZAEERA, RARZEHRDH. 287, %
M, B 50~150em, E#A B IR A7
. THHIEEMENR, K, K3~
8cm, P& 1~2.5cm, A KIEBIEH, I
AW R PEHEIE, TS o s %
R3H. EHHERE, 3 HRAR, kR
EF 28, HEP R R, A a8 R
s BERE, HA 1~2mm, B2
4)5E, NGB N2 HH, BT, 4
104, HERHE, AEH. BRKE Imm,

6. MHE

B4t # Artemisia eriopoda bunge ([&]
1-2-6),

HAFEEBA, EH L, # 30~ T70cm,
AL, EXEHEBHAE, |
RN T EAETE. BB E KK, £
 5~10cm, M % 2~5cm, OB EE
SHEARRBRE, HA 5~7 1, HEH
B, REBIE, DA SRR 2% |-
MES, FHEMEE, LHH =LA
X, BHRAFRIE, LREFBREH, 2R
Vit HES R AL BORTE S . ARk AT R, A &

I 1-2-6 W4t # Artemisia eriopoda bunge

B R BAIE, K% 2mm, WREBRIE: HAMN2HEM., R, N2Md, R, AR

HEE. M, EE,

W, BERANTRARMNEZEARUFERSTR

E B TR ) 48 A Rl b SR VR T O R B IR I 256 . A PR . g

AT

FRAE . W2 0 Al hR 43 55 Jy 1T AT BB O .

() ZBMPERRIALB S 00

AT FARR W 256 R AR SR AR A, FARE %, JORBRE 1-2-2,
#1-2-2 LBHERR

2 # BOH W Hrl i B
] it R B A

1 Artemisia annua L. TG T8 2 L0l W] 42 i B dbs

o A adiaces hante W W A - A B WL B A N
WEMN - A. scoparia waldst. er kit, il e Je5e
m%&},_ A, capillaris thunb, [llﬁ{ﬁ‘ﬁ,.i{ﬁ‘é[
i o A. eriopoda bunge b ¥ ] [T

Eiar - A. japonica thunb, dbx 1) 3 5l
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1. % Artemisia annua L.

(1) HAR (E 1-2-7~H 1-2-9) AFH 42K 70~100em, T H 2RG6E, 0T 552 858
A, EEFEE, REAVFZN6RWE L, T, 5k, Bmbrgsm et ng
W, ELHE0EL EFHEEEZHOIROALREF, A% lmm 47, BIB%E. o
A, MRS, REaRate, FlE, WA, k. B, BRARRES WREGE,

B 1-2-7  FEHLER (ERTED B o128 W EHME GESD

(2) WRAFIE 0 &M R MEIEDT.

O iR di W R AR AR,
BEPOCRA M. K 18 ~41~80pum, BK¥F L& K
MM AR, AAAEL. HEHTTFE, b

& WKJCZ . H 20 A0 M T e s A A X R B A
B WasE . 3~104, 2RH4~54, K

< 240~480~816pm. ZUMLAEM (B 1-2-10, [
1-2-11, P 1-2-12), A6 v Wk B i 2 WL A 358 0T i 401
MuZEdn, JURT Y. LB N 2 im (i1
2-13), REHA . N2 MO R E. ks
BRI« FE0 R Wt A ih . B 2F: [ JE 43 2 4l
MO HES Ty o) — i S b BKCE AT (] 1-2-14), 1
FREAS LY BN, R EREWESAILLL
I3 ER

AR Tk @ Wi R REDII e B A0 i HE 5 K .
Bl 1-2-9  #d§ o Eal W T B, MELA. BREMET
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B 1-2-10 H ¥ REHSE (<206) B 1-2-11 HEeREHS (X130)
B—T#EHILWI: C— S F-BE I —REMME; 2—(fl: 3—MEs 4—TFE

B1-2-12 WEMAMESERELETEE P 1-2-13 4 5 o 4 el B
A REMEERM: B THER R AL T FE ARG
e C— 4L B TFEEHAME: Nk

REOP, W 2~3 P HIMHER Y], ST Z W 2~3 o 40 B HE R 3 IH- P 21 4 % i A,
EFECHMRAL. HEFIREE . IR T R R, A WA 4058 Bk, HeF
R 2~3 2, MRS LT kA B A R T, A A ok K BT 7, 43
B C(E 1-2-15, [ 1-2-16),

@ MR W 1-2-17,

@ EREW REMWAEKFE, K 35~69~112um, W 13~18~25um; R FmL
MR D A A — B,

® X (H&0.5em) B KEH, HA R HARER. EMAMEHBHK
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FI: AR RASFL. WERTFEWNE. &
240 2~5 2, KBERKRAE, HE 15~
25~d5um, fERMM MM E 12 2, EERK
TRBZEMEAL; REBRAREHRERKE,
RRI R R BTERRL. fEGh W22 N 2 RS
I B2 2 40 T L YE L. Ah B 4 R
WF A~ 4R AR SN S ) A B B A A R
B EONZEM 1/2~2/3; B2 KRR
W 1-2-18, B 1-2-19). 4o R )
HfRERE I, ILPREME; HHH
WA HBUME)G , 2580 i a RDE .
2. & Artemisia apiacea hance
(D #AR (E 1-2-200 FEHMHERY
il b oI, MEXRE IR, ABIrEr, Wi
B 1214 U o R AR WA 4EPE, HIRER, SR A,

F M7 (X 100) (2) BAHRFAE B B EI T .
B—TH BRI F—WE: N—Phk @O mffr R 7 B 40 MR DAL RS K.

_ K 256~45~85um, T EEBRLM 1~4 4, £
K 2~3 4, HE4IMK 93~186~300pm (F 1-2-21),

P 1-2-15 7 0 op ko b i e (< 28) F1-2-16 BB U IR (<160)
1P 2 R ACZ AT 3 HEAT AT ) KA A RPRKMAN B T BEIEE: O (4L
4 PS5 AL 6 KU D P g8l F—RE: G MR H AR

@ MRARABEIE WA 0 S B R, AR R, R RRkAR . B
TRERMEY: PRETHE LT HAE 1~2 S REFE> WK, B 20~26~35pm, 73340
M 5~7 4 (E1-2-22, @ 1-2-23).

@ mhr K WHE 1-2-24,

@ %xFmMN HEMBUELKIE. K 40~79~120pm, T 15~22~30pm, REEH
B, HAb S EA -,

® 2% (FH#0.5em) HEYIE HKWE; K2 8~12 2, KEE, HR 30~50~
90pm; HEHBRLYNEN 1/2; B2 Ha] WA BE g (8 1-2-25),
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B 1-2-18 eI m R (<24

ARl REMM, G-BER: H RFHE&,
ToBilds 1M K

L—fffs M—JSfres

B 1-2-17 HEEHEE (<260)
1R L 2— T FE: 3 BT + BT,
S 6 NFNEIN: T EFHE. 8 WERE AN

¥ 1-2-19 ﬁ‘ﬁé‘éﬁb‘]ﬁﬁ&l (> 190) B 1-2-20 B
A F Rl BRI G H AR 12
J—WER: K -4, L#; M Jgfpais



B 1-2-°21 FpEnFREHS (X130)
1— Y 2—"Cfl: 3 - 1RE.
A—THE

P 1-2-22 Ao b R U e B (X 28) Bl 1-2-24 FREEIE (X260)
ISR s 2 MR A 3 HETHCZ R 1 BEAMAESIL: 2 T5E: 3 BT, 4+ BE:
A—nFPIHIE 5 SLARHIE 6 KM S5 GRAFL 6 NFRIHNMI: T LFHE. 8 TUAEANK

B 1-2-23 AU EEE (X160) B 1-2-25 A EREmEEE (X2
A—REQAFRENR: B TEFEBHRHMEE: C A R REMM: E—JPWE: G- BEM H AR,
D el8l; E ik F-BE: G- HEH: W2 J-HE R K58 Lo
H A

3. 3MEHE A. scoparia waldst, et kit,

(D R (P 1-2-26)  Zhifsega AR, KE@., Kg6, FHKAGCHSE, fSHm
. ZE4/h, K 1.5~2.5cm, HR 1~2pm, BRERTAEG TR RAE; HE. ST
M. o RN, B R 2~3 FIFRA AR, A K 1~3em, Y lem, NRFE
BRIE . (BIBRIE s EEE . BROB, dimBid. ANE . BRMGT.

(2) B RCRRAE

O MR RmW LB ZREAMEEY, BRYE, BEFESEMD . PLRHAHA
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M. BMERS:; TFBWNHAMR1~2 4, B :_
MR K. MR, RO E B, &pnt | pe |
W (& 1-2-27), i

@ Mg YIm PR TR #
WM, KIEAZH IR (F 1-2-28).

@ Mg WA 1-2-29,

@ ERMEW REDWRERKTE; BEZW
TF%E, HHRARTMBE, WK 1~2 1,

® 2% (H#&0.5em) HYIWE K242~
62, HAE®E, FoWE. MERMNA KX
1/3,

4. EPBR& Artemisia capillaris thunb.

(1) $EIR (B 1-2-30)  FH4h i L4 A
R, Kekt, SEEHAOE, SR, X8
ANy K6~10cm, ZHMaRO W, k. i
WEH, HZ L imm, EHEEHAEE, AT
WIS, SEMO AR, SN, 0 FIEDREA Ew
SRR . ARERES,. R,

B 1-2-27 FEEMWIRLHLR (X130) Fl1-2-28 SEEHOFHRRBEIERIE (<28)
1 R 2 KA 3 OME L THEE L 5r s 2 R AR 3 MWW,
AU 5 ALY 6 el

(2) WRARFIE  JEE S FEALSUFRRE A B s, RWHI R 25, (LI F s s
e 2z5%,

O W TFEWAMRABERSE HES T FEBWAMAEE 1. 3~3. 4~5um, BBk
2.5~4.7~7.5um,

@ WS T FEMMMBEK HES T FEWAMME K 1030~1240~1700um,  ifi 8§ Bk
# AR 2200pm RLE (B 1-2-31 (D],

5. B E Artemisia eriopoda bunge

(D #ER (B 1-2-32) g4t ds G408 AR [ S 7 T rg 4k i 25 Fapnt 5 1~2 [ PRIER,
RAFAPEIE, 2 PELITF AR, R 5EH R 3~5 FR .
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B 1-2-20 BEBUHBE (X260) Bl 1-2-30  PEBEH
1 REMMESIL: 2 THE: 3 BRE; 499,
L5 NFH: 6 SFHE, T WEREATI

(d) FEtE#E

(b) i

B 1-2-31
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2B
Qe

(2) R HRRIE

© MR EEWE  EREAEE-BEE, TTFE
VAR IR, M AN R B SR il (1A 1-2-33).

@ WEAMFEDE PRKF T REEE, 0
PR, A (B 1-2-34)

@ Mk AR WA 1-2-35.

@ XFmm FREES.

@ 2 (H#R0.5cm) BiUIm K24 M 3~10
B, EEASWE, EPERL. BAEEA NN X
#1/3.

6. %% Artemisia japonica thunb,

(D AR (A 1-2-36)  FHRM L, XM
B, B 1~3mm, i EEOSRE 6, 5FRE6E,
Privim LA 4R, WAA, PRACBHMRKEE. &
B g a B Ra, SMERS, W%,

(f) EFFH

P 1-2-31 nf R BINERIEE (< 165)
a AR b—BRIEM; o bRE: d O FRE: LT 2K 3 KEHM 4 Hl: 5 RE

B 1-2-32 pEEEE



B 1-2-33 mattdEebREHY (X130 PR 1-2-34  pg bt e b RO U i f (< 28)
1AM 2 SAL: 3T 4 TP 1 SR 2 MEFOOZOREEE. 3 HEN Wk
4 BFEHEE 5 ARYIE, 6 HEalM

[¥]

B 1-2-35  past B A (< 260) [ 1-2-36  fL %
1 FeH M {fl: 2 TFE: 3 2HEE;: 4+ 3%
5 UFPIHIM: 6 £FHE; 7 A

JEME . FEIFRCERE . 25 R AT IR AR AR T RORG U, BRI

(2) WAL

@ wf KM ERECANMRE B B AR BRI (- 1-2-37)

@ MEARNBYIE KT FRE R, AR, ARk (1
2-38),

@ Mg AW 1-2-39.

@ ExmW FEEHE.

© ERIYIH ) B b R W MR . EAT O R, L EARE 2R 2/3,
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Bl 1-2-37  4E@EnbREHS (X130) P 1-2-38  AEdEeb b BB mifRT A (< 28)
1 #REHIM: 25 3 BE; 1 e 2 MW KEM: 3 S
—-T¥%E BZEIH R, 4 WA, 5 it

AL 6 R

[ 3R 5 ity ol I 21 20 R E 0 LE B WL & ,
1-2-3, Bl 1-2-31, ZEBTUIH 4400 e B W
%124,

[itit] ;

REB B SR 08, %
BH . ML AR R AR, 2
AR AR R T T S A e
M WAAE . TR M E LR E. X
S TR fi] Fy M T B LR, SRR IR ,

22 5 — A 51 R 40 e 41 2019 W 8 A%
s MEREE PR ELIB . R .
il v A LA AS LU T Oy A A DA S 4

JFE R, A L9 % i R AR Ry 3 0 Q

P BRI Jbk R T A e B 40 i A Ok A K 3 o 00 . O?

i BRIGNEZ B HEA b2 1 F ok SN

e, XA HER A . e AR e \

bR -B . SAh, &SRR Z AL & Bl 1-2-39 4@ EHRIK (X260

7 240 1 A 2 A R e I RN AL 2 TFE: 3 HREE: 4+ 9%

H— g4 i T #E ik
A5 S22 8 WL H B84 B s LR S

WHAHSUMERE SR A—8 T, ATEGR, b Tl S HoE S840 b, B
AV R A R LA B AR SRR, A5 W 25 R AT R

PR A (A annua 1) 5 Al B RP AR R [ (AR AE . 000 25 8 U0 AR
T BMGUR S TE SRR, 59 S % R i K B M 2 BB IR A S8 e AT g, S5
ARHE (A annua L) B REG OKRBO RMTFE (2B, 540 RS 6 R
OHEVRER.
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£1-2-3 MHARAHLER
% @M By
TH%E A - A S
B - -
ﬁﬂm ﬂ;ﬁmﬁ AR | KHE/um wom | ERE 0 FLAR/ pm
pm /pm
240~480 | A
18~—41 B [ 20~
Wl | s~ | ~sis |Bommw| %i‘F&m" i mS:’o % %
41 B B | R ot o
93~186 A KL S g o :
B | 1~4 | ~300 | E A ziszs iﬁl:&mm B '3:’_1:: i b 2?_356
0 BN [ AR 7 & 2
% % of
1~z | R 55 91 %
p—_— (B JE s ETS JiJE . T | 30~58 T #fi g (R TEnE) .| 2042 R 25~37
L 3~3.4 *alnﬂ:ﬂ? sk B ~130  |CERED WEACH|  ~80 ~50
~5um) | T Ll F AR LN
I 7
2% % uf
I~2 s~ 1z36 [ BUE K - .FF,N@'

P (i g J5e — 1572 JriE. 8| 25~58 o s | (R, | 20—42 - 25~37
2.5~4.7 o et Bk Ry ~112 C it ETEVRE ] ~B80 ~50
~7. 5um) | ISR FTNL

[id] %
425665 Af\ﬂﬂd
~1020 | . 1 4 6
2~8 15~ 27~
WAER | 1—2 | s, kA il,i; Fkifise | S F_Gf}” i B ﬂ;“
e AN R '
SR A5 i | et
A 1
sl A ok W T 30~59 30~48
1t 1~2 ~672 (kAW | i | s s | XM i
b e ] e e i ;
et
F1-2-4 EMUEARALEER
B 1 TR
I55 61 e TR RN A 12 T R 4
£ T WM
i HVTE A7 B B AR WM 3~10 be

5 K501 e 1~4 15

WES e (e 1~2 1‘{

{4 B 5 I WA E 1~2 4

gt 2% I WA 1~2 4

411 45 0 [IE A1) 1~2 A7
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[BE]
1. BHERBRERE
bR R W E 1-2-5,

R 125 HHERERR

1o SR KETE , H A B £k, T R B L B 6 . 06 18 b BB AT P0EE 1~ 2mm.
2. I O (0 B b e 0, - SRR B M SRR L SE M B TS 0 S R R,
3. *“&n‘.gmd\]&%_ﬁﬁgj me.&ﬁm T‘ﬁﬂﬂtj ﬁ: T P S Hrﬁ
L. 7 P S 4 X, 3 ~5mm,
2. WS SEE I RIS O R R .

3. SRR BRIL ALK L A5 Smm, DB, AR TTE oo - A
v A A e O AR TS A A [ o SRR AR R S R B R R B AR kfl&iké&ﬂ Mgl T 5

— & PR S BT I - - R TN

2. RN ER TG, AT B B AR e -
2, B UM BT AR A 2 B - vrror e e e e e e e e e ae E R S e dr e s A

2. BRBERERER
(D HHALEKEERE WEI1-2-6.
126 ALETFRRR

1. OFR IS B T B 310 4 coeeeeeremesmsamsamemre e eneensensnnsensneoeeneeee 58§ CArtemisia annua 1. )
Lok R A 2480, 2K Bt Bl M AT A 3 0
2. "‘f’d{b&gﬂﬂﬂﬁﬁ’i‘ﬁhm WO F A B 12 4, ﬁﬁﬂﬂﬂﬁKwﬁU“"leﬁ"“lanpm)
P Mg - BB (AL scoparia waldst, et kit )
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X138 REEERREATATDIRER A . 10 A2, 3 Hxtid, A =#iTmk, S—#—K
HESZ, MEAGNEINEENL BoHTFRAAMER. WEK. W= KMAZ YK 4
WL AT SO fE . D925 AT E W X I, G2 Bh 1. 0g/kg, M 4 K, FIFBALME K.
FRRWRREIT G : H=HERA N AR EER 4 K, DB, 45588057 &
BAE 2g/keg BF 10 A9 4 REEMEDRIERME LT, b m R A 255 Mool & 5 &
MIEJ1, BiRRBHE W EEBR KO A MRS, A5 R 25 (L 5E — R A
B, FIREE LB o VR 8 43 1 KB — i ) B E AT AP A e, ST Ry, B
R W& 1-3-5.

& 1-3-5 AR S 3 56 BT o BE B9 R M

] GPT(X+SD) T+T+T T«F«T
Lt | SmEs | AR (e/ke) - : :
3 %W 4 = #ii G &E | Hm
1 0.5 162 148
E 2 2.0 148 192
3 4.0 136 172
4 1.0X4 R 115, 80410.50 | 189.00+12. 70 iF E¥ ER E W
5 1.0x4 K 84, 50+ 16. 30 78. 00+ 25. 50 IEHW IEH E% IEH
i 1.0X4 X 61.30+8. 10 89. 00+ 26. 90 IEH E# EH EH#
7 0.5X4 K 76. 00+ 17. 70 104, 004 8. 49 iE¥ I IE# EH
8 0.5X4 % 68. 00 14. 80 97. 00 36. 06 IEH E# ik IEH
9 0.5%4 K 128. 30+4.74 | 159.00+14. 10 E# £/ EH e
10 1.0X4 R 126. 30+ 13. 65 139. 00 IEH EH iy IE¥
11 Af 1 103. 30+11.50 | 113.00+4. 90 K iE 3 I =W
12 F & 98. 0057, 10 104. 00+ 8. 50 iF IE % iEH sty
13 X B L 103. 00+ 18. 10 91, 00+ 44. 50 1 EH I H N
ERSog 130k A1)

W 10 RERRERER B4 TAFRN S P ESSG, BIEMA, —HssrmEYy
L.0g/kg, M4 K, HAHMER, MHK. S =RKABE YK 4 KBEFDE, HEHE
WX, KRR K. BHRKHRRAEF I, SHLMHE., B ML Y 0.58/ke.
1. 0g/kg, EMR 4 K, FHMKEAH LAWK HBRKEFIEE, 522557 %ot Mal thk .

Gi% . BHASRAEREY LY BEE, HAHRILE 1-3-6,

®1-3-6 PHEBIMEIHE (N-P-N) RmE

) = 2 B O
it 4 s Mt/ (e/ke) pra— FaTTT 1 2 EH
1 0.5%4 K 34.30 29.20 34.90 32.804+3.13 | 33.00 | 36.80 | 34.50+2.69
2 0.5x4 X 54. 20 35.40 31.60 40.40%£12.10 | 31.00 38. 90 34.95+%5.59
3 Jo0.5X4 K 40. 00 32.70 32.50 35. 104, 30 35. 90 36. 00 35,9040, 00
4 1.0X4 X 37.60 36.30 38.20 37.40L0. 86 34. 50 37. 50 36. 002, 14
5 i B4 37.10 35.00 32.50 34.90+2.30 | 35.00 | 34.00 | 34.5040.70
6 & B4 45.00 36.30 32.50 37. 80X 6. 40 36. 50 32.70 34. 6042, 70
7 EogiiE 44. 40 28.50 36.50+11.24 | 35.00 34. 00 34. 500,70




38 | #—% *%

HBEk
g O# W § #H 5
M | HWHT R e k) = =

# kX # - H fii 1 2 15
8 1.LOX4 K |[37.80 38.70 36.50 36.00| 37.30%x1.20 | 42.00 | 38.50 40. 30£2. 50
LOX4 X | 40.00 35.10 40.80 33.50 | 37.40+3.60 36. 00 37.50 36.80%1.05
10 L.OX4 K |31.20 34.40 43.00 36.206.10 | 35.40 | 35.00 35. 2010, 28

36.63%5. 17

5. REERE

PIHESCRS, 8 R RMEH LG FrhdEdisar, MEN 0. 5g/keg, HEM4 K; 1. 0g/ke, ER 4
Ko FIFWRGZ)G 5 KWENFThEE. Fohee, LRSS, WA, JEi7H By g2 mee,
WA 3 RRIAT LR,

VLB R G R R 2 i, . HEMEAY R EAERY OFF. B . B, B, K
Wtk R AR A

{ELA LB e B Bl . A i AR 252 4, W IReT A4 T A A 5.

6. Af&id ARk

HAPHECIR . 55 Sk eh B iy 3k 3 N, S FHEHE, (RS BB R AR BB
B, MEFRR “PREEEART, MR 0.35g JF i, KK E 0.5g, 1.0g, 2.0g, 3.0g.
4.0g, 5.0g, H—W, ERELX., HEELERLEHF Y. 1972 45 8 H 5 whwh B 4% 25 (£ 1)
AR T8 R 0 v BRI (5 IS 9 BA KR L 965 i B YOS K AT I R P AT . 2 B B i R T 24 T A
gl R, kB FE o WoR HPUET R, PO R BEM M. SR R R R
W, 365 N, MEARGK 3. 0g, HH 2K, EMR3 K, REAT. b, 5o BHE700,
JFOIRE. BWEnfE., ME. Mo, RA A, EWMERAE.

gE. R JEM. REMER, WIEBEEIERGE, REHER, WE (—), LHE
FE R 24 300 ) B2 M 245 J5 34 60, IR G AR L, BROKIEHR . HRBF 5 AR 2 A A IS A K, kK
L BRRTIER . WK AR RBIFR ARG, MR AL . RS RGO miER . B R
BK: BRMIEE R, R Ih HWAIS L LN, BAE., KEHBITFTAE.

it it 3 Pk S5 B AR R e W - i R b P o B ot 2 B sl W I S D A
Sp B — PR A . Xk Atk 28 54 C Bt R e

(P9 b PEAT RO 4 1 1 KIS R T S5

R P o B e T 1972 4F 8~10 F FE i pg &5 5 0 b DX ) 254 b S S A\ 11 JE] H JE 11
EAEIE O B, RN B (LARHIER . ST AR H ) . JF &t i 4 BT
W R EE . XAELSE 302 R Be sk o] H A= 9 #. &t 30 #l. 3 R BITR (AR K 3g,
MmN H 2 2 W Rl B H S 3 W KRB H 2 4 YO BA %,
K2 ST 2 B dt . Xk E) F S 2R B ] R 19. 06h, Xk b A F I A O 2708 A B ]
%3 35.09h, FELRMEER . BAKPAERZIM. ELKR, B AEDRRARE, B
B 0] B 2 D SR BN R 0 . SRR HE— B AR 25 . BN A ROR) BT LR R LR ST
B HERET 2 TR EFAOER. R REE LY X E il X B aE SR L & &)
ER. DB A BKeE , BB %R, 302 BEBE 2 6 208G & AR 24 )5 e 20 4k 2 5
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B, 3 1~2 FEMKEIER (F1-3-7. % 1-3-8),
£137 BESEIHMRAFERE. BEEFINR

:, AR FHRHR | R LI ¢ H#R 10
= /g A/A /b | BRECK | ma/ e | HR K/ #
18 3 36. 20 4 2 1 1
EREE= 27 4 11.23 2.25 4 2
36 5 19. 09 2 5
18 INE—1 'V N=h 39. 50 5 1
18 TURSER A M) 1
Ltk 27 104 A 1) 24. 00 1 1
27 IS J b ; i
36 SO A D 35. 09 1.7 4 1 4
%+ 1-3-8 JeEME 302 EBEASTE BHEFHER
opp | THRAKE | R Vb TR 4
I K/ x 25 iy / 4 1/ ) K /) (6~14 F)/#
9 1. 375 3.99 8 1 0 2

B UG R BT, R E /N B (G 3 AR s i A BR A h sz ) B A
HAET, FERAMEA T JERP i a] HIE BRI . 8O A A T 1) HIEACF B4R A T8
o] H A FEA A O BAEIES] 5 BIARE A O IKOEMEE, 3t 21 Bil, RUH & P a e
AR, FFAEEXT I 4 B, BRI RGR TR, JEE X 302 BRBE AR, [H]
H¥E 9 BlaREIA %,

TELY MBI R &b, BRSO W WF S A R, (R AW S bUER s |
A EEEE, St TEAERBRE, BUE. BEMAMBEASHKMERES 8, ®
frut— 2Bk sc. itk 1972 4F ¥ YOG BRIT 200 98 &5 S sk BB A ) L, Gt IE ST sn e A5 R
51 R S BR A4S R — B, R T BUE R X 9 B L 100 Mo 9 400 R A 24 T AR I R B 100 %
A58, IEPRATSE38 S5 RS RO B T & F T AR, XEBA UMM,

1972 48 11 A 17 H B WifEdb 52 1 JF i “523” k4 b, 4 T 8K & H0E 30
{51 4 AT AT RS IR WA K T . 1973 4E W0 BB B T 25 0 5 T B 4 B 1
Aol WA, ER 2T E A f 30l 2 4y JF R B e L. FILRAEWEME,
Lt A P S 25 WF 9T BT AT L AR 4 AR B G B A, BUAER &y (B 1-3-1D. =W
WEFTAF NI A R 45 = & I My (B 1-3-2), 1975 4R TR R “523” {E& 4T RPUEMRM T AH

I BE A B R AEEE NS, TR R B YW I R KRB E A Ua R S R
i),

. NERYNSBEERENSBRARENET I UFEMNRE

(—) AR

H T AE 50 8 0 25 1 AR R, AL e AR O A R A O, B RELIRE,
KFEVZFN ASHAR-MEHMEETR. FERLAETRLE. 2RFTENER
il BIZZNT RS, RBEAN R E—— ETFWE RG], XEFRELMER, RAMH



S By
= ?Iﬁﬁai!-ﬂubi_.mﬁ_ {‘;{in”"‘ﬁ}
Lot RRn ek e it

ﬂﬁ%.'?l[-"ﬂ‘i‘ i b s, a0 v
B @M‘h&nua—,» i 4?i5?,§_.,4;*£‘“‘wz
" g hRaamkanilped bt oatit
@il ubugt siirod L
ARR5n ian Srassers o ko BpNh |
%*’H;mﬁ.,ﬁ‘m..w“* &

S
det ibRaRib EAegE £t
%4k Sod [6de dory b
ol bjildeidt

B 1-3-1 W% 4 A Ak LR B 35 B ok R B 1-3-2  Z #2540 00F 5% BT o o

# AT B 50~100mg/ ke if GE{ BUE R 2 8F BT, 220 % 8 HUE A ROk,

ooy B AR B BUE 2 A R .

MZ BB R H LI RBL. M 47TA BB, BUBBOEWRS, W4
I BERI, P34y, SaEBALZhr, SeHameE, mH 100 ZROm-AmiE, 15%
LM BB, SRR AWM. BAm, FEHPR, HHE. FHIK, Bamk
PERSY. BUEZRILE 1-3-9, AERAENT.

HEZREP L
FELURRER: . F 47% ZRiE0E
R B
| s 2. e
ﬁﬁﬁf‘x‘ri&{ #E) ZﬂfEimI&i
: | semerenn
U 1 1 1
RIT T
g ot e b
W
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W54 B A5 B 45 FR A HEAT BUIES B2 300 3K LA 5 LU 253
% 1-3-9 FEMSHRERM

| it/ (mg/ k) B JE %
B AR 300 E% 4
G L 100 R
T 50~100 5 sy 4 4 B
LT T 400 Et 4

g R R WP EPEFBE PRI 1972 AENTT 3 b v A ROER A R A B SR AR B M A 4 R
H#%E (Qinghaosu) B K & U7 H W 8 BP0 A RO R . R PR UCUE 35 7 8 B A9 I R
BUETT 8O S & HAL ¥ 454, T AT 4 00 LUkh 28 i 2 LS B 100 R HEWESA. 1973
A, FLDFALHE I 5 2 o A e B T L v T S B VO DX HEAT I PR B E el SN Ry il
T HUE I A BN -

(2 45 R #0022 PEUF SE RN R BUIEYT B0 e

1973 4F 3 % U 6] DLEE s BRI 280, #EAT T At @K RIF s O HFL ML B W
iR 20 28 A B SR A LR, AR B A SR F1 e M R TR R 2
e,

1. AEEEXE

FHEMFARNEAR, AE 12~22¢, BHESRLE, SRET/DBER 20 247, it #1143 2H
10 AHEEERET 1%t RAEHEB A, HEFEIANS AFIRAEE R, BAE
30min JFHA S, W, Ok AT, 5 LDso.

gER L% 1-3-10,

E1-3-10 AMEMHEHBER

it/ (mg/ke) X 4] /R YETH /Y R R A
10000 1. 000 10 100 7. 40
o 7000 3. 8451 8 80 5.84
14900 3. 6902 1 60 5. 85
3430 3.5353 3 30 4.48
2401 3. 3804 0 0 2,60

SR AR B, W A LDso g 4721, 6me/kg (U L5 /N 307 3 3¢ 1 i 2
FHI .

2. 3 B O R TR

(D 3/AROBEREN  GRHENR, RBRRE, DLEET K 5 et R SR R/ RO
P B O . RO TS T | R AR 1< 107, AATHC.c I, fHRY,
WS O 2h, GERARY, R R BRI/ RIS, 42 B 2T
W, B R, ORS00 B M, R AR B B 2/ ke BESEIT AT A B

(2) MEOEERER G 10 B, 7T AFARBORE THEE A FHEHE, HEA L



2 |2—% 3%

100mg/kg (3 K1), 500mg/kg (3 H). 1600mg/kg (1 5. %255 W4t il FE . 4120 e P
2~3h, SAHAAILE: 3 HHSRUERE, 4% %% 800me/ke, iTRAHIEME. L
P 4h, SAZRTSRRRCRTAR LB, S5R AR U, RIS RO SR RRRS . (MR, %
BB MK, ORMEEH RS, RERELW.

3. XHEFRE AR

WX/ NRFEhAER . MEHAHEER, EM3 KX, THAFHE 1 X, B4 K, H8 K,
B 15 K, 55 22 KAk E I A P R BRGNS O, 35 0 B BAR AL — U SE 18 LR

iR . 800mg/kgX3 KHATELEE 4 K. B XKML EAM I/, Hsa
R W EEmE (F1-3-1D),

F1-3-11 FERNBAFGEMNRE (GPT S
7 it ia e ; t o : e :
4151 | BEEE1IX BEHLGM 4 K RERHER | HiFEW IR | BEFm 2 K
/(mg/kg) X3 XK
Fogiiis il 20.4+1.3 17.0+2.1 28,31:3.7 27.9+5.4
100 17.9x+1. 4 14, 2+1.7 27.713:5 17.30. 4 36.3£9.3
: 200 28.41+2.3 16.8+2.5 30.8+8.2 16,0+3. 9 23.0t3.6
EAER i - o -
400 25.5x1.3 32.3+7.5 23.8:3.3 19,5+1.4 29.1+%5.1
800 21 Tx1.6 36.9+7.6 34.6+3.7 23.3x2.8

4. FEALAENRE
S U6 FH AT AR UL 52 7 8 T i A BT N L, A3 K. 1A AR E,

BOGME, FFHE. BAE. AbAE. WFAE. MSEHZ1, WERHAMHLEEL., H—-HAXRDIR, F
MEEE 3 KA 6 K, SLHPALSE, AR . 45 REY, M 200mg/kgX 3 K| & 41 IF
b6yt BT EA% AL LA B M S B g A M e R B e i, BRI R 1-3-12, B AR

WK, AR sh i BRI iE 25 W i A8 4E .
F1-3-12 {HERNF R RS/ BUAT 4058 v P A0 5 H M a7

P ¢ T 220 ok e M m
#4917 it 4 o : - —
s R [ S 2 P T

800mg/ kgx3 K 10 10 100, 0 5 50, 0
400mg/ kgx 3 K 9 7 77.8 ] 0
200mg/kg X3 K 10 2 20.0 1 10.0
100mg/ kg3 X 10 0 0 0 0

of B 10 0 0 0 0

5. AMEiRME BRI (ER

UL s e inml b, RO SUE B, DAER IR AN 2 &4,

HIANRMEBHR, SROM1 K, ER3 K. 3 AESHESH K 3. 58, 58. 5g. &
Lo B, B B, FOIRE. EIhAE. MEAMLE AL, PRE IR A, KO Bk, Hp
T BLDY B A R, 12h e s 1 ALGBknE (112 K /min), 30min J5 ¥ E IEH .

£ 1R sh Y B PE AR A AR B . i 8 XS Sh ) B AR R RR R e, R
sl B A BN LT A TR T R e — Sk PR e A, o Lt S 2 G A S e, i
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A 7 8 K 5 AR

1973 4F 9~10 H LIRS . X035 48 55 41 i A4 vb B BT 5% B 135 07 A 7 Y 6k 305 1 28 VT3 X ik
it REAE , So ¥ 8K vl YR M AL TR, RIS R % T, it fi]3% 4h 2
PLIERD . Pk 5 BlF A, BA 3 BIAZ, HIFBORSIM. 2 RaHE9%., RN W
BEAT a1 RE, T BIHE 75 4 R JRORY S A JBCME . ol 45 1 97 I B (0 0 o 1 5L VT B 5 R T
VATE 5 2 B BEFR) 3~3. 5g 1697 3 B, A . S5 F BB AR K, 3k B H IR ds 5 B i )
7 18.5h, SFEBIAAS AR 30h WP R, WELH R A B BIIENAMRSY. ERBERE
1978 459 i % %5 2 b 25 B 3Ll R 383 529 ]

1973 4E 10 A5 sR Wl dS EWabk Tk, BOf “523” JMilRE5 9. “523” B F 1973
£ 11 H 2 HEeRP EDFEE: (E 1-3-3), :ﬁﬁlﬁﬂ-ﬁiﬂﬁ:ﬁiﬂﬁ?ﬁ% (ﬂ?ﬂbf‘"A&) it
FEWSW, WRAX “PHELSS FRFGRE”, 5L “FELEALY, W4
KPR W” . B EoR MR/ T2 mW R M. 19744 1 A 10~17 H X4
A HIFFHIX 523" Ipfa SR ERGR S, 1EH LH S EMPR L4t b E o E e
HAZRH . IR G —RE T — % L. 1974 48 “523” B FXBLPERFREE LR
HFHERIMERW, PEPEFFEB RN GHE, M2 A28 HBI 3 A 1 AEREAIF 3
& T MR #ﬁ&’\Irwﬁﬁ?%}.ﬁﬁ%ﬁiﬁfﬁm%%ﬁi, Y5 VE 41 A 48 9 50 1 &

M, WIEREEKXUMERE. W, 770, J"RKEAKSS 1978 EH B XL TS
kL, SRk 40 KA, “IEEK” Qﬁut 6555 f .
Hbprs .
o I F B S b % RO ERE == QR0 E
sxdidem #en  q13% 4N sw o :
ma’?ﬁﬁﬂsﬁiﬁrﬁ,ﬂ' ul w5 i -i':\..sb.
mEE £ A 0 fri§ B ORET B (R em) g, ik
i wﬁ_&ﬁmm Bacokh, femicienitg, -1:‘-;1{ }z»é}lﬁgu 1%
Wil % l e RA OERE Barit i or, ;’%_&..‘"‘a_.-iﬁﬁ-«:.,s
BAmLT s b 71U SR
ng{wfmmmm# THEAD. e W s
J )
/3L

ik Y

m»’ (~h%if
7/

B 133 REREKNG AR Gl 2GR 9734 111 2 1D

o 24 B8 BT W 0 2 A LR L SRR . T 1986 41 4K 15 3R [ 7 24 0T HE A 2 S0
IR —4 CEZIER) (86) TEIFF X-01 &,



4 | 2—% F&

(=) H LSRN EE

1972 4 11 A 8 H v [ o & WF 5% B 25 BF 95 B7 HUIERHIF 41 BT IE A 800 M8 4 vh o 8
BEPEAMAGE —— FEEG, WETHFEEN W EET.

HHENAOH R, BAN156~157°C, X [aly =1+66.3 (c=1.64, #li), L1k
ST RWIE B TE, EWE., TEAW N (C63.72% . H 7.86%), XA MNANIEK
B, S FRR CisHa Os s XA FIREN 282, SME HFHEE QLREEXEA¥ER)
e Fobr, W ERFERARELEY, s WA RGES.

1973 SEPATRTAEDBISE . LB E LRI . e Co kI MAELE . 1B v B LI 9%
HERGHEZMEILE TG, BN K, EHE T FrHBRIEMFEE, B KR R4
Y— WNEAEEE, e TN CisHauOs, MXAFHEEN 284, #—5 XTHNEAHF
HENZBASHAEY. dTHEEERGH P2 FRE, hikhlea rE2MEEY, IEF
WS ENBBEROE T M. 1975 FEENE M “523" £mE S L, PR
VET BRI, [REENT 1976 4 1977 457t M 35X — % # R P or s
Gk T E.

P2 T FE 1973 EME T BN LW HNERALAYE, NRELESFZHA, hHR
R X — B G KRB 2 R B B AR AT GO M . A SCHER AR 3 AT HL I X
HHBRNEER XA RARZLK ., DB A KR A IURKR, hk
BB R, 1974 48 1 H dh BRAL oR IR B v 25 BF9R — A RTFE L T . 2 A h 25 B IR 7
RraFE, HERESE. AN B CEEERAE, EEE S TAEMEME, 5
JE 4 AT FAT 1% B — % R AR RS MR U — WS i UM Sk B 1974 4F 8w gh L
fEAL 5t E 55 P E R B P W BT UM, B3R AT 0 A AR R R A OB . A e o
PR X AT 0 7T R A A E G M, R £ R A b U S SR RO B R RO Rl L L
N H R, AFAE 1975 4 11 A 30 H#& 1 & RMIL2eaii ChSmMERMaaD . AL
HoMEwYE, 1976451 H 14 H& 1 H 18 H, rh 2y By, A4 4 2R i b [ R 22 Bl 22 B 25 4
WEgE TR e KBRS 5 10HE, AR (& 1-3-4), 1976 45 1 J1 26 H 18 ¥ {% 4E 4y 4 3¢t
P75 0 R ) e AT ML AR T R A N O . UCH d RS R AR A X T ik
Wi E W 8 B AL E LS . R AR, SRS Y A feiA . BT thoop B ep e E Y
B b AR DR, £ AN, R B0 A5 2k 8 M AR i #E” —XF 1976 4 2 H
20 FIBER (Bhfaddi), 1977 4E 3 WA TP R &, WE C A, gk, Wb ERSRETSF,
AT ESMEI RV s ARG AR, LRLL T RS PMELL” B A, MR
F o BB B 25 B 5T i . A6 1975 AR I O R AWM AT T, rh 2 RF R T Ak EE ()G
2 T IR B E TGS AO 5 Rl UL O 5 WD) SRR T R A

PEO1-3-4 T 0 a0 b R
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SRS T, F 1979465 AL “HHREHSRR” WEEETF (L2%|).

M o ORG24 RO TAHAOREBRYE, (U, B, W, MBS 8EF LRy
SHGERAR, AMLURET BRI, Fitk, 20 4 70 4FRBRA X 52 8 57 4 .
BUSE T 50 FATH s 3 S5 B S o BB O s 4 g 780 O R o R 2 5 A g 4y B
R UM AL S BT 55 R SR, RO S T A

= BREERNMASREFHREMSNESERN BT HE

FHHEE, CsHOs, BMNFHZHE (Artemisia annua Loy h B bR Mom4y, M
T EH ARG A . 'Plﬁﬁfgﬂg‘ﬁ“F'Ezjﬁ'ﬁﬂfE‘Fﬁk%ﬁ?ﬁﬂi’ﬁ%ﬁﬁ%?&ﬂﬁ%ﬁﬂfﬁTﬁf
GE o AW 8RR — R S A A R RS, R R 7 5 2 45 0 v, (Y
ﬂiﬁiiﬁiﬁﬁ?ﬁﬁuﬂﬁfﬂﬁ%*E@ﬁé*ﬂﬁﬁ%ﬂﬁuﬂﬁﬁﬂ:*ﬁﬁ&ﬁ%u HmR A X
PR H OTE  BERT T W 04 b () R 20 b 00 5 52 1B 3 O A 9 il
EH S T E MBI (B 1-3-5),

Pl 1-3-5 i 6 5 a0 % Hy Y

1 52 06 00 26 4 Ak g

o7 B A (Weissenberg) BMM:, W& %8168 FIEZE S &, AYN A R hoo,
h=2n+1; OkO0. k=2n+1; 001, [=2n-+1, M5 [EBEME— B0 DI-P2,2,2, . JHH T
eI T SRR . B 0. 17mm X 0. 17mm X 0. A2mm 1Y S ARZEIE R (Phillip) PW-1100
A B PIEAT H EREEIE TSR, RAHG B A (20m =26.6°) CuKq W (A=
1. 5418A) LI 0~20 14 Jr 2. AFFb 0. 1°H0 41 Hi ok JiE LA 45 i () 0f W B2 BT ) 9 5% k4T 4
il WCHE T 0 Ff AN 37~ 68° W Bl P4 11 4 90 S S B . A5 S0 KM R B 1553 A4~ Horp A ]
WE ST 254 A [1<30 (Do A3 I=0(1) /2. {5485 AR AEIR 25 16 2 5 5000 26 11 F
A (-3-1) #frits. :

o (DD=Nu + Nyt + Ngwm +[0. 03X (N — Nywa — Npgg) 12 (1-3-1)

XN AR T AR B, R T 811 (0=17.2°) RgHE NS %,
BN EA T — TS b AR A UK 0 M 5 T RERS RS B 7 R4S it R GLEL
A S X G R MR R E 1 . W 4 R Y B2 S F % 1-3-13,

TR B4 I 2% (Lorentz) N7 Fdk AL 182 0F
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Lo 1 cos?2fy+cos?26
" sin20 14cos?20um

I EUR#E (Wilson) HERAHEBEH FRLH 7, 0 B BEiT 7, 19 20454 iz 06
MREIF | A — WA RIE | BAHTRERIE. H—{48HEFEN 575 E
| F & 1-3-14,

(1-3-2)

F13-13 EEENGRFNYEZSHY

SN

(A PE.Di-P2, 2,2

ééﬂﬂ§§§l:u—'24.0??{b’);\ h=19. 443(3) c=h. 356(1) V=1445. {}95)5\‘ F(ono)=608
AL T8 2=

AL 4y F G Bt (M. W, ) 282, 1472

Hdi(m. p. ) 156~1577TC

S5 4G 9 5 1) W 1 . d. = 1. 30g/cm?

HA M EE . d.=1. 296g/cm®

YW R B (CuKa)  p=8.1023cm !

BE K [a]l = +66. 3°(c=1.66,CCly)

#1-3-14 A—LEHMEFENSITER

_ T — {55 4 B 104 41
i H < |E|= < |E|*> <||E|*—1|>
=>1 =2 =3
R 1
m_”l 0. 798 1. 000 0. 968 0.32 0. 05 0. 003
it
= il s
IHT?&I e 0. B86 1. 000 0. 736 0. 37 0.02 0. 001
Mgl
e 0. 867 1. 025 0. 823 0. 36 0.03 0. 001
A0 {1

2. &5 Ha i i
TSRS FASTRE T, LIS 7 RN EE NS . LRSS, ik
R A )
A BLE BRI BRUBE s AR S X AR A S S R HE AR A R P g1 B A B S
B, W& 1-3-15.
F1-3-15 HANESRE

h HE a,
1901 3,07 % l
870 2,74 o (R
5 2.9
045 2,23 = [
1120 2.73 T R bt e
210 2. 89 " {
1220 - 2,56 n A () oard
2010 2,49 ! [
2201 2,27 ro )
011 2. 78 P l &
L
2101 2,67 q [ 2
342 3. 22 a )

AR 1 A0 23 2R BT 2y e A A



#rh A, kb, h—k

EYI AR

tan < @ >~ —

~ IR 8 SAR R s
O A A

Dy ~Dp + Py

FEF FHFEOREHE | 47

D) | EEny | sin(® s + Dys)

DV EiEw s | cos(@ i + Byy)

k

(1-3-3)

(1-3-4)

MR BRI AT R IR (1-3-3) X4 | E | =1.60 # 101 4~ 57 5% 8 o477 M 10 #
S EHEFURPA T RMM, XEIA TR TR SR 7 ARG S AR, e
SRR A A R O U A T — M E T X B B . m=n={=0, r=p=q=n/2, a~n/2. &
Bx-£ANE S5 T 100 MREARMPIE & (£ 1-3-16), WXEMMMAAR (1-34), B+
LRAERBIES. <o>WS HBHEWIIEE 1-3-16 &, I 5EMBR/D -RETEFN
Bt o .

R1-3-16 10 EHAN | E| . 0, (00 BEEHREEEHNER O
oMW om o oM A M
hkl | E| @ (@) @, ekl |E| @ @y P,
1220 2. 56 0 4] 0 1021 2.52 180 136 156
1060 2,46 180 180 180 2201 2.27 90 90 270
002 2,39 180 180 180 045 2.23 [ [i] 4]
1020 2,20 180 180 180 203 2.18 90 90 90
402 2. 20 0 1] t] 041 2.13 180 180 180
2200 2.13 180 180 180 201 2.07 270 270 270
242 2,09 90 88 61 423 2.05 180 157 169
600 1. 95 180 0 0 825 1. 96 180 170 147
244 192 270 262 234 1643 1. 86 180 170 184
644 1. 88 ] 345 341 1205 1. 80 90 90 a0
GO 1. 87 180 180 180 1605 1, 8O 270 270 270
260 1. 86 4] it 1] 403 B 90 272 50
620 LT 1] o 0 163 1. 79 180 153 116
2000 1. 6% 180 180 0 861 F:HE 180 244 237
245 L.70 a0 164 75
2001 1.82 270 270 270
2203 1. 60 270 270 90
(L S A A4 oW
hkt E| o gy &, likl E| P (b D,
210 2. 89 0 0 0 011 2.78 90 90 90
870 2. 74 0 0 0 1031 2,68 180 197 212
212 2.53 180 166 144 1231 2iBE 180 146 152
2000 2.49 1] It 0 211 2,34 1 356 41
032 2.16 90 90 90 235 2o 180 165 169
2210 2.02 180 180 ] 1033 2.03 0 22 3v
1212 1. 82 [4] a3 10 1415 1. 84 G0 121 79
1272 1.72 0 325 325 413 1.78 90 56 52
034 1.72 270 270 270 013 1. 76 270 270 270
54 1. 66 0 27 23 213 173 180 146 190
1233 1. 71 0 316 318
435 1. 61 180 239 231
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oA m om # M A B
Rkl |E] @ (@) @ ki |E] @ (@ 2
754 2.98 270 213 196 1901 3.07 90 90 90
534 2.22 90 128 130 2101 2.67 90 90 90
1134 2. 14 270 262 276 125 2,27 90 122 125
154 1.94 90 136 145 523 2.07 90 114 122
134 1.88 270 221 205 165 2. 06 270 247 238
934 1.76 270 266 293 1163 2,00 . 270 203 211
1354 1.75 180 198 147 705 1,99 90 90 90
952 172 180 199 154 701 1.97 270 270 270
932 1.70 90 96 111 961 1.96 270 270 249
570 168 90 270 270 1543 1.87 270 230 314
1154 1.67 90 106 82 1505 1.85 270 270 270
1305 1.79 90 90 90
1343 1.75 90 13 0
525 1.75 270 16 6
1161 1. 66 90 30 315
Lo Eo R A
Akl |E| @ (@) o, hkl |E| @ (@) @,
342 3.22 90 93 76 1711 2. 60 270 287 308
1120 2,73 90 90 90 171 2.15 270 271 259
1162 2.51 270 185 180 311 2. 04 270 318 345
744 2.36 90 79 109 155 1. 96 90 120 128
H44 2.28 a0 63 52 771 1. 87 80 110 103
924 2.24 270 289 299 933 1.78 0 351 121
720 1. 98 270 270 270 1911 1. 70 270 243 270
1702 1,70 180 180 180 1951 1. 65 G0 90 85
1502 1,78 0 358 180 1313 1. 62 270 289 259
544 1. 70 270 218 199
o8B0 1, 60 a0 an a0
1524 160 270 330 339

B3| E| =160 09 100 s RS o i fr. B ER. IWCHmM ERES
P LI 1-3-6,

M E B ol &34+ A i KT 140 (EEED 09, B T%Ge, &
L EREFARRR. PR RSN A E B Eda k. & 1-3-6 th
“GO" KR,

ME B ERam HENET, A0 BOYERIE ) Bl Fa®E R o (xy2) .
o Cxyz) B EA{IESE 7 RERM LA i FR e, mHER rH e =451
Maedbr, HEX P PMEFYKRETE R Fa®ERE e Cxyz) . IHEHER F R
J30.3273. M (aye) B EMEEMEE, JF2% M e, #al 15 Mmms o
HIET. EXETHE R FaHERE e (2y2), W REFREEE 0.2202, WA
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a/4 by

9y () b

B 1-3-7 HHESTFHCHMBETaEERSHE
B 136 i CHimmERESE

s (xyz) B EARTHEES TSR, KBMER NSS4, §SESFIRC
T o A LA 1-3-7,

3. HiMgmeE e

WATHE T2/ —REBESHNHTRART, EFHEd S ENESHET T
I, 1553 Aolsr it 2 T8 E . R Cromer 1 Waber ] i i i F1 480 J5 7 i) 1805 9
F, Al RA M T Eiland #1 Pepinsky Fir 8 {5 i) 805 A+ 7 8o Bl .

FEXT 20 AHER IR T A bR BB R 7 0 A 4 B9 OF 3 0882 TR F AT B I i Rl |
AT W RGE sh A T - e, 3t /4
of 6 48 X % ] 8] PE A ) e R YT
ik, R FREAMRE 0.1129, % T Fid

©)
MBPLIrE: 4 | Fy | :>1eu.rw;;. \

FE .
HWW=1, X T — 5 AL 4 5 B @)
/AN EBIER . RIATH0.1070,

(EMIERN by HERE T R T
M, B 1-3-8 BB T M T 5 MW
BAE. REME . T 4Ly a2
ML, KB T 4T b A WA T R
HEUHE B8 T DU AR L LR K 4 AL
EH, BT AR TR, HEES

o 46 AT A b BN IE B B UL 1 e Mot Sl
R ST B RS

3-17., # 1-3-18.
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£ 1-3-17 B, SRTLE (X10°) MEEEYE. ERRMEREDSH

x/a v/'b z/e

C 3988(3) 3963(6) 7582(10)

Cz 3421(3) 4693(7) 7258(11)

Cs 2973(3) 3667(9) 6620(11)

Cs 2931(2) 2371(8) 8054(11)

Cs 3498(2) 1608(6) 8096(9)

Cs 3951(2) 2618(6) 8881(8)

Cr 3864(2) 2933(7) 1218(D

Cs 4840(2) 3294(7) 1165(11)

Cs 4956(3) 4355(7) 9405(12)

Cio 4417(3) 5032(7) 8492(11)

Cu 3514(3) 222(7) 9393(9)

Ciz 3508(2) 508(7) 1729(8)

Cis 1938(3) 849(8) 3779(13)

Ciy 1529(4) 4104(8) 646(15)

Cys 27703y 1695(8) 7079¢(13)

0 4823(2) 1892(4) 437(8)

(873 4469(2) 1857(4) 8539(8)

0y 4317(2) 3587(5) 216506

(8 3Tz 1701¢5) 2487(7)

(03 1649(2) 335(6) 807(8)

A Bez s B Bra Pus

(] 17(2) 24¢11) 185(24) 190100 —34(33) — 6014}
Cy 18(2) 120¢14) 201(28) —2(12) —6(40) TC15)
Cy 18(2) 165(15) 264(3) ac12) —B6(44) 17¢17)
Oy 15(2) 181(16) 254030} 11¢12) —144042) 13025)
Cs 12¢2) 114013) 128(21) 1010) 41(35) 21(13)
Cs 13¢2) 108012) 105(20) —2(9) 18C31) 9(12)
Cs 16(2) 153014 118¢22) —23(10 60(34) 6(13)
Cy 16(2) 101¢13) 236(28) 4011 1040) —170(15)
Cy 16(2) 131(13) 3400348 — 201 57(45) —19C16)
Cue 26(2) 149(14) 266C30) -38012) 16¢42) —25(16)
Cy 15(2) 144(14) 172(26) 5(11) 91(39) 9(15)
Ciz 11(2) 94¢12) 115024) 2110 58(_3?) —8(13)
Cia 22(2) 127C16) 215(35) 10¢13) 23(48) 22019
Cui 32(2) 150(16) 369(40) —6(15) —126(52) —9(22)
Cis 18(2) 173018 425(42) 21(13) —209(54) 15(19)
[0 ] 15¢1) 107(8) 258(20) 1207} —32(27) 14¢10)
(&7 13¢1) 122(9) 193016) 2(7) —33024) —16(9)
(971 1901) 117(8) 146(15) =TLT) 27(23) —16(9)
Oy 2002) 139¢(11) 96(15) —2(9) 14(26) 2109
(s 27(2) 170¢12) 292(23) 10(9) —77(34) 35013
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*1-3-18 SEFR&E (X109

x/a y/'b z/c
H,; 4142 3681 6056
H: 1704 4844 3593
H; 3143 3280 5171
H', 2567 1090 6415
H, 2841 2771 9596
H', 2656 1718 7593
H; 3610 1450 6473
H; 3570 3775 1275
Hy 149 1195 1900
H's ° 1800 200 4995
Hio 169 4375 2281
H'ip 770 4400 4631
H) 1080 222 3980
Hiz 2100 550 2240
H'yy 1750 1718 3750
H"s 2266 781 4700
Hi 1500 4600 9150
H'yy 1900 3500 625
H"4 1205 3400 1100
Hi: 650 1800 7954
H'ys 234 750 6250
H";5 200 2600 6200

B 53 55 R PR A HE 10 80 B T JU 38 3 B 800 2 B/ R 1E S 1 1R 2 TR AR U T
9 4% ) [ 1 2 M i 28 3. 56A%, T B RE I 09 AU R T 0 AR S B = AN TR BR U T B 4% )
Rl S B B 5. 20A, I B T HHEMSEHWAE T, BJGME R R=0.085,
Ripmm=0.0745,

A o X H 7Y Y 5

1675 # 2 SRS M E A IERE b, UM 7 e R .

B 45 77 o A R G Bijvoet £ XF R E B9 7 3, RAER (1-3-5) MIA (1-3-6):

p— L (1-3-5)
E‘(Q[;—i_l)
Qu= | Fuu | /| Frzi | (1-3-6)

BT Bep MK S Z A FHSHSERREAIRTFREBRNG oSS A/ H, 8
T Bwie» HAE B Bl Bue MIFF S, #H8F 5 — 80, W F R 4o 58 BB ARG T = % %
BT 4 T 04 M R R, AT SR, IR R B A X B R S B b R 5 A R B
BiAR.

ph T 58 5 09 BT TR OR8N+ RS B S W S 4 T BRI . fE E SR Bijvoet g1
K 405 30 e T — S8 U8R LA 46 ot A R WS 380 0 £ AH 0 B IE . L BA R 2R IE S5 19 Bijvoet Y
# [ 1-3-D]:
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Qu,
QH,
BA_—l(QH] )
L Qn, F 3 Bijvoet g X 8 | F | HZ L
Qu, — MMty | F I HZ .

FATM A Bijvoet i x%f i Bk 3kt Bue =0. 006 H 47 i 598 BE AW 0 4B % A9 15 4~ Bi-
jvoet @ 0F . WCHE R BE 1R BT S S BRSO O N SR PR A i S IR Rkl R RED LG,
il b (8 B BoR B ok, BRI EOEE AR 2200 0. 8 Y MBI HE R A 90 %, [H N AS
X (1-3-8) AEE Bab il Bl N

0. 008(Ng — Nym)~+1. 655/ N + Nz (1-3-8)

g 4 5 B I S 26 U T R 0~20, FIRETENE 1.5°, HIEE 0.02°/s, Sk K
/AR 0. 33mm X0, 21lmm X 0. 66mm.,

% B B 04 B AROE S ME B L bR MR 22 51 T & 1-3-19, frMEm 2R AXm T [ -
3971,

1
(1-3-7)

1

o= { DL —D¥/an—D}? (1-3-9)
i=1

A T S A I

I—5% i it

n—— R WE

LY Bag . BAss . Bamp 51 TF# 1-3-20, WA 1-3-20 0] FH H 76 W BCK £ /T 15 M

g4 (651, 251) 9 By Fl Bu fF5HN, HRE AW EM THME: 2WIHEIE
Ji. A —A RS (543) BAugy 1 By fF oM, HRASRSHEMSHHER. bt
A3 F B 0 % F 7R S 5 M T P b A B A A5 MR R R R, P 1-3-9 FraR . ifif AT LR
o RS TF A B AR B EE IR . i 543 R B0 SR AR B T % RS R W& 643
O FE A S G R 2 T A . MR 1-3-19 th ] B B 643 3X — 0% SR BT I R s Y, g R
F bR AE DR 22 ek, Wt T 106, I E R 543 gixt iy mdle, kgl 7 KW i8R
2, T RUR U ROV .

£ 1-3-19 EEMHREERRERE

hkl <= n (D) a() /<1 hkl T n ol T) al /<<=
621 9203 8 52.09 0. 006 841 18543 5 T2. 72 0, 004
621 8956 8 62. 05 0. 007 741 654186 q 186. 8 0.003
421 107561 3 247 Hi00g 741 63329 1 76. 61 0. 001
121 108201 3 §5. 24 0. 001 251 11915 6 66. 25 0. 006
641 6876 6 16,84 0,007 251 12155 6 60, 30 0. 005
641 7256 § 45. 30 0. 006 151 16615 5 65. 11 0. 004
541 52159 2 157 0. 003 151 17147 5 52.87 0. 003
541 52908 2 213 0.005 651 3809 18 26, 26 0. 007
841 18391 5 45. 67 0. 002 651 3883 18 18. 40 0. 005
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. sk
hkl <I> n alD) ol /<I> hkl <= n oD ol /<I>
751 5265 12 31.68 0. 006 943 14909 48. 07 0. 003
751 5459 12 28. 56 0. 005 653 4168 12 28. 49 0,007
113 11378 5 79.90 0. 007 653 1304 12 24.63 0. 006
113 11741 5 39.19 0. 003 553 2938 12 22.76 0. 008
013 149948 3 326 0.002 553 2963 12 21.81 0. 007
013 152380 3 296 0.002 514 11519 4 104.2 0. 009
813 17317 4 98. 19 0.006 514 11702 1 91.52 0. 008
813 17637 4 51.72 0. 003 414 16836 5 73.99 0. 004
913 14483 3 119. 8 0, 008 114 16993 5 74. 26 0. 004
913 14420 3 73.30 0,005 424 8733 6 45. 60 0.005
1223 6764 10 28. 38 0. 004 124 9159 5 19, 48 0. 004
1223 6871 10 42. 66 0,006 224 15016 7 §7.07 0. 004
1323 17378 3 88. 15 0. 005 224 14858 7 73. 65 0. 005
1323 17418 3 57.59 0. 003 234 19296 3 162. 8 0. 008
543 8373 8 30. 80 0,004 234 19706 3 34,35 0. 002
543 8683 8 50. 85 0. 006 034 27222 3 72, B8 0.003
643 1201 12 15. 33 0.013 034 27306 3 193.7 0. 007
643 1385 12 16. 20 0,012 634 3709 8 22.64 0. 006
1043 8348 6 45.99 0. 006 634 3836 8 15, 22 0. 004
1043 8490 6 37.96 0.005 534 36357 5 120. 3 0,003
943 14827 4 92,09 0. 006 534 36701 5 61,22 0. 002

* 1-3-20 ZERHAH Bew . BAzu . Bag
hkl B BAgww B hkt Biw BAyw Baw
621 0. 014 0.016 0,006 543 —0.018 0.053 0.008
641 —0.027 —0.020 0.016 1043 —0. 008 —0, 006 0,008
841 0, 004 0,011 0,008 653 —0.016 —0.012 0. 009
251 —0.010 0. 006 —0. 006 514 —0.008 —0.003 0. 009
651 0,010 0. 008 0.011 424 0,024 —0, 029 0,011
113 —0.016 —. 008 0,016 234 —{. 011 —0. 009 0, 008
813 0. 009 0,011 0, 007 634 0.017 ~0,012 0,011
1223 —0, 008 —0, 007 0,010
it it
4
” 1559(10) , s e
{’?9 Ty Yy
wx.snuuﬁﬂsﬁn_ﬁs{% g B
8 ."5 1 \2\% et
s 1/ i
€ o %;y
0|.390{7}\" —
3 &’ =
= -+
=
—?fjj g 1&“ -536("0)
P 13
o
’_‘5

P 1-3-9

MR E R E

P 1-3-10 S TR T e K
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M1-3-9 RKPEBESFPTMRETFMAENEFEFEREAHZENNAIF,. A, B
(Coys Cry O3, Cgy Cyy Croy Ci)y C (Csy Cry Oz Coy O O2) MDD, ABHRE—A
BRSO, DR SHE, RHMMHR, B, C HHRMEMMN MR, BIE X 5
LATHIENGEHWBE, 5E T A/D. A/B, C/DHRINALES, WM D5 B IR K4
f. S TFHMS T oA,

HH RS TR, BARS L& bR R TE 1-3-10, P 1-3-11 #1E 1-3-
12, SEEFARMEK, BMAH F&1-3-21, % 1-3-22,

110.3(3) | 110.4(4)
1176(3) 1!5.I(3}N03(3] 112.3(35
?J e 112.2¢3) 1 113.1(3) 113.4(3)
A 6(3)
H35B8)V'2\ o 111.6(3)
lo5, 107.5(2) 111.1(2)
B &)
Y 111.0(3) e
) 110.1(3)
114.1(3 :
( ]|13.3t3! 109.5(3) 109 4(35;115.1(3)
106.4(3)[114.3(3)
512423) 1153 113,53
120003) _~T11.1(43
116.1(3)) 123.3(4)
s}

P 1-3-11 75 @ 2 401 il U507 (8] 6 £

B 1-3-12 38 20 T (R LA
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*1-3-21 SERFEEHNEEK

i /A Ht mi/A
C;—H, 1.08 Cio—H'io .ol
C;—H; 1.01 Cy—Hn 1. 10
Cs:—Ha; 1. 08 Cis—Hys 1. 10
C;—H"; 1. 06 Cis—H';s 1. 02
Ci—H, 1.08 Cis—H"; 0.99
Ci—H', 0.95 Cu—Hy 1.07
Cs;—Hs 1. 08 Cu—H'y 1. 06
C;  H; 1.07 Cu—H", 1.07
Cs—Hy 1. 09 Ciz:—His 1. 06
Cy —H'% 1.06 Cis—H'y5 1. 04
Cio—Hyp 1. 00 Cis—H";s 1. 04

®1-3-22 58FFEXNES

i ffi KW/ e i JEH/ ()
HiC G, 107. 4 HioCro 104. 9
H,CCs 108. 4 HioCioCy 107. 4
H;C Co 105, 8 Hi3CroH' 10 112. 8
H:C:C,y 110.5 H' 16 CiaCy 108. 7
H;C:C; 107.5 H'14C10Cs 108. 7
HzCyCyy 105. 9 HiuCnGs 102. 7
H1C:C, 100. 6 Hj CCyp 108. 6
H,Ci 0y 105. 8 Hyi G Cyy 108. 7
HiCsH: 110. 8 Hy:CiaHyy 108. 5
H'5C:Cy 116. 8 Hi;CiH' 45 110.5
H';C:Cy 108. 5 Hy3Cya H" 4 103. 9
HiCiCa 106. 6 H' 5 CH 115.5
HiCiC; 109. 5 H'13Cy3Cyy 106. 8
HiCiH', 110. 8 H"13CisCu 112.7
H',C,Cy 112.5 Hy CyCy 106. 6
H'(CiCs 108. 7 HiCiiH 110. 6
H: G Cy 105.7 Hj CyHy 118. 4
H-C:Cs 102, 9 H'1.CiCa 106. 9
H; CsCyy 113.4 H",C Gy 109. 7
H; CrCs 105. 7 H' 1 Cia B, 105. 6
H; C;Cy 100, 4 HisCiH'y5 115.7
H; Gy 115. 8 HysCis Ce 101.5
Hi Gy Cy 109. 6 108. 4
Ha Gyl 105. 6 111. 4
Hy,CH', 113.7 105. 7
H'yCsCy 109. 4 114. 5
Ho CoCio 106. 8

ME 1-3-10 BRIAM A C-C a8t (C,—Clpy Co—Co)y BEBMAKFIERME, Mk
SE AT A B S F R EGE H T (E 1-3-12), Al gl F A A AR T 4y T R4
7 ol 68 < A5 i A8 4k .

FHEE I FE A A WL AR A AN JG3R C X R M BB W . (UAE 3-
iso-propyl-6, 6-dimethyl-5- (1-naphthylamino)-1,2,4-trioxan H 45 25 {8l {19 /5 JCFF .

RIS T o547 i A s AR — S b B, M ICRC . BAfE TSk, W



56 |%—% +%

# 1-3-23,
®1-3-23 BHreEHRK. BHLR
t & 9 O—0fk/A

R 1. 478(6)
dimeric cyclohexanone peroxide 1. 482(2)
dimeric cycloheptanone peroxide 1. 472¢3)
dimeric cyclooctanone peroxide 1. 474(2)
trimeric acetone peroxide 1. 483(2)
1. 1-dihydroperoxy cyclohexanyl-peroxide-1,1 1. 477(4)
1,1'-dihydroperoxy cyclododecanyl-peroxide-1,1" 1. 474(3)
1, 1-dihydroperoxy cyclododecane 1. 462

* 1. 467
ABP 1. 445

B AN SRR T A R R R, BT, HEE OO @B TEY
fHAEZN, MHEHEF C—0,—0 #1Cs—0,—0 MEMHH 111. 171 107.5°, X
St ERAMEAA YR AL, EESRENE, FEET C—0-0C MM
JE 474 LA Y XU A 47, 4%) N T — R i 20 BR B0 0L . X AT E fly i
SRR N TE B A0 F R B AR BT BRI T Cs 1 Gy ER— A TTIRFTE .

FECH LM C—O REAPIRER ., —FESEAFBRI: 55 SR EmRawo.
fHIX A C—O M A R A KR, HIME R 1. 4237, X SMMAERF C O g K
(1.42640.005) A MiIfF&, WBIRAE Phragmalin (45 H sh i nf H 2], (R, H% %4 T
HA SR FHE P ES TR — 0, HM Os A —KKBTF “BEEE” MREHE O CpO,-
Cr—03-Cs 0, —0,Cy, HrpBEREK A Co—0O4 B LE, K. &, K. S
MR MIAR AT IE % SR SR A 2 ). T AN U T A Lk T
ATREM AR T LRI T EARRRFEET . W&E TRERNA S . X4 T4
NTFETRE, XSEHES TRBERI G SRR E YL, X REMT
“BEEE” ROBREUEE. TTRERKE W M R 4T A B E RRE R



FOE PASBLERDOTRHE

20 Ht2d 70 4EARAD, b R B BRI B v 25 5F 5T BT IR W R B AL B K P 2 (Arre-
misiaannua L) AT T RGMACERIPTITE, AP 5 819 BI045 5 8 BAENM 17 MLAW
CEFE AT 2 T 1-2-42) CREL4E XHE K 0 0 S 6850, 3Eh 6 4% [ A3
B W STHIRR 0 & SRR W B0 5] L T 8 50 5 00 45 M 0 gy
A SIS 2575 M R BB KM, 84 B P B E 170 2 LAY,
M+ AL PR 530 1) T B 7 5 M RO 0 St B 0. B o 25 9 7 o 94k 2 1R 4
f—&ik .

—. WHELEY

WA Cterpenoids) B—KFARER . BOEK. EWFHEWS 15 0T E M KR
VI ERSY s Rerh B2k IR PR A P I — KRB, BT HRR . M2l E, It
HR BT BRA AN, ZHFR BRI REERER LY, WD RS T
BRI RS AR LR H AT AN R . BRI, R, R AR R A R ) T
WP BRI ERMBOH B 20, WE— 50 R REWE . PRl . AURBE . =3R8E. PUSRN. 4
IBEAR B BLER RN RUR . SRR MR DUBE . KBRS WA, Ll
RUUGY LT HEE, B, BH. MRAR. MR,

PEHE AT BRI RLOHERMA YR ZRBEROEE, B M 488718 5 K 2y
84 AERAG Y, WHEM . FERk. @R S askm,

C) B ERRIES Y

VAV 5 3 O AR A 85 200 £ B 2 P 2650 35 P BB 06 A L [ A 402 3 3 LS o)
REOLI IR KA P EAT TIRAT IZIBFIE, 65 P 31 B 5 F ik A B 24 61 4 (£ 1-
4-1, B 1-4-1),

R+l PHEEERIEBHMBEELRLED

5 £ & # R | &8 0t
1 |8[7 -'i“}_l-al;uuammphanc-.'ia--h_vdmxy—-la,;')a-epnxy-?-uxu Bl 10
2 |abscisic acid M |- 43 11
3 |abscisic acid methyl ester M b P 11
4 amorphan-12-oic acid.4a, Sa-epoxy-6a-hydroxy B 10
5 [amorphan-12-ol,4a. Sa-epoxy-6a-hydroxy i F 1o
6 |annuic acid, nor JI 12
7 annuic acid formy] ester, nor BT 10
& |annulide M -4y 13
9 annulide , iso - 13
10 |arteannuic acid(artemisinic acid) ¥ ¥ A LS 4,5
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g

JF 5 t & B WAL | 250k
11 |arteanuic acid,6,7-dehydro H 14
12 |arteanuic acid, 1 1(R}-dihydro Fi 15
13 |arteanuic acid, epoxy E 16
14 |arteanuic acid, epoxy-dihydro BT 10
15 |arteanuic acid methyl ester P 17
16 |arteannuic alcohol i 11
17 |arteannuin ACH B %) n 3,5
18 |arteannuin B 2 %K) it 1,3.5,9,18
19 |arteannuin B,deoxy - 18
20 |arteannuin B.dihydro-deoxy o o 18
21 |arteannuin B,epi-deoxy oy 19
22 |arteannuin B,dihydro it 20
23 |arteannuin B,dihydro-epi-deoxy b - 21
24 |arteannuin C - ER A 22
25 |arteannuin DOF 8T #£) s 5.6
26 |arteannuin EC# B E) g 5.6
27 |arteannuin Flartemisilactone) gy 23
28 |arteannuin G i 24
29 |arteannuin H i 20
30 |arteannuin 1 il 20
31 |arteannuin | nf 20
32 |arteannuin K nf 20,25
33 |arteannuin L nf 20,25
34 |arteannuin M I 20,25
35 |arteannuin N iy 20
36 |arteannuin O i 25
37 |artemisia dihydroxycadinolide FLE 26
38 |artemisin A 11
39 |artemisinin{ Qinghaosu. % £ #) i 1:245
40 |artemisinin.dehydroCartemisitene) BBy 27
41 |artemisinin, deoxy(hydroartemisinin, N D e 3.5
12 |artemisinol A=A 17
13 |cadina-4-en-11-ol, 3-iso-butyryl Mo 1Ay 28
14 |cadina-4-ene. 3a, Ta-dihydroxy I 29
15 |cadina-4-cne. 3a. Ta-dihydroxy, 3-acetate( amorpha-4-ene, 3a, Ta-dihydroxy. 3-acetate) - 10
16 |cadina-4015}.11-dien-%-one Ho [ 41 28
47 |cadina-1(7) . 11-dien-12-al Mo b4y 28
48 |cedrane,3q.15-dihydroxy B 10
19 | cyrlohexane. la-aldehyde-23 3 butanone -3a-methyl-63[ 2-propenoic acid ]{artemisia secacadinane) M | Ay 26
0 |evelohexane, la-aldchyde-z;ﬂ_3-bulanunu]-3.:-1'(11:1hyl-fi,@-[z-propzlnoir acid | B 10
51 |eyelohexane, 1 (1x0-2,’}|:3-hulanunu]-Su-mcthyl-ﬁﬁ-[Z—propanul formyl ester ] SR 10
52 |ecyclohexane, 1-uxu-2,5‘-[3-hulanuncE-Sa-mcthyl-ﬁ[s‘-[Z—prupﬂnui(‘ acid ] FrF 10
53 |eudesma-4(15),11-diene By 10
54 |eudesma-4(15), 1 1-diene. Sa-hydroperoxy 1 10
55 |eudesma-4(15), | I-diene, Sa-hydroxy - 28
56 |eudesma-4(15).5(6)-diene, |Fhydroxy By 10
57 |eudesma-4(15).7(8)-diene, [Fhydroxy L i 10
58 |eudesma-4(15)-ene. 18, ba-dihydroxy 1 10
59 |germacrane-4(15),5E.10C11)-triene, 1g-hydroxy FhoT 10
60 |{+ )-nortaylorione A= 30
6l |oplopan-4-vic acid, 15-nor-10-hydroxy Fhr- 10




amorphan-12-oic acid,4a.5a epoxy-fa-hydroxy  R=COOH
amorphan-12-ol, 4a ., Se-epoxy-6e-hydroxy R=CH;OH

annulide
5a-(2,4(15),11(13)-diene R=H
annulide,iso
5a-02,3(4),11013)-diene R=H

arteannuin E

arteannuic alcahol

1050, 11013)-diene R, R? = H,R'=CH, OH

arteannuin B

4.5a-epoxy  R=CH.
arteannuin B.deoxy

4(5)-ene R=CH,
arteannuin B, dihydro-deoxy

4(5)-ene R=CH;
arteannuin B, dihydro

4.5a-cpoxy  R=UCH;,
arteannuin C

4.5Fepoxy R=CH,;
artemidia dihydroxycadinolide

4-0OH.5-0OH R=CH.
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abscisic acid R=H
abscisic acid methyl ester R=CH;

R COOH

annuic acid,nor R=0H

annuic acid formy| ester.nor R=00CH

H=
A
ROOC 13

arteannuic acid(artemisinic acid)
4(5),11(13)-diene R=H

arteannuic acid,6,7-dehydro

4(5).6(7),11C13)-triene R=H

arteannuic acid, 11{R)-dihydro
4(5)-ene R=H

arteannuic acid ,epoxy

4, 5eepoxy,11(13)-enec R=H

arteannuic acid. epoxy-dihydro

4.5g-epoxy R=H

arteannuic acid methy] ester

405),11013)-diene  R=(CH,
H =

0

0
O

arteannuin A

arteannuin B, epi-deoxy
4€5).11¢13)-diene
arteannuin B,dihydro-epi-deoxy

4(5)-ene



arteannuin D

R=0H,n=1

arteannuin H

arteannuin K
Sa-0OH,3(4)-ene
arteannuin L
5a-0OH,4(15)-ene
arteannuin M
5a-0H ,4a-OH
arteannuin ()

5a-OH . 43-0H

arteannuin N

OH

o

) 8]
artemisin artemisinol
4(5)-diene R!',R*=H,
R'=CH.;0H
hgpe
§

OH

cadia-4-en-11-ol. 3-iso-butyryl

cadina-4-ene, 3g-T-a-dihydroxy
4(5)-ene R'=0H,R*=0H,R*=CH,
cadina-4-ene.3a,7a-dihydroxy, -acetate
(amorpha-4-ene, 3a, Ta-dihydroxy . 3-acetate)
4(5)-ene R!'=CH;CO0.R:=0H,R*=CH,
cadina-4(5).7(11)-dien-12-al
4(5),7(11)-diene R',R'*=H.R*=CHO

arteannuin E
580,11(13)-ene  R=0H
arteannuin F(artemisilactone}
5a-0,11(13)-ene R=0H

arteannuin |

Sg-(,4(15)-ene R=H
arteannuin |
S5a-(),3(4)-ene R=H

artemisia dihydroxycadinolide
4-0OH.5-OH R=CH,

14
Rr_a,__?, 2 ITI =

%(a},,__l
15 5 -

O 6

artemisinin (Qinghaosu)
R=H.n=2

artemisinin, dehydro(artemisitene)
R=H.,n=2,11(13)-¢cne

artemisinin, deoxy

R=H.n=1
H -

cedrane, 3a, 15-dihydroxy
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cyclohexane, la-aldehyde-28-[ 3-butanone-3a-methyl-68- 2-propenoic acid](artemisia secocadinane) R=CH;
cyclohexane, la-aldehyde-28-[ 3-butanoneJ-3a-methyl-64-[ 2-propancic acid] R=CH,

cyclohexane, 1-010—2,6‘-[3-hutsnonr]-Sq-methyI~519-[2—propannl formyl ester] R=CH:00CH
cyclohexane, 1-oxo-28-[ 3-butanone J-3a-methyl-64-[ 2-propanaic aicd] R=COOH

cudesma-4(15),11-diene, 5a-hydroxy
4015),11(12)-diene, 5a-OH
cudesma-4(15) ,5(6)-diene, 13 hydroxy
4(15).5(6)-diene, 12-OH
cudesma-4(15) ,7(8)-diene, 13 hydroxy
4015),7(8)-diene, 13-OH
eudesma-4(15)-ene, 18, 6a-dihydroxy
4(15)-ene, 180H,614-OH
cudesmad(‘]ﬁ)..ll-dicne
4(153,11(12)-diene,5a-H
eudesma-4(15) , 11-diene, 5o hydroperoxy
4(15),11¢12)-diene, 5a-0O0H

(9]
(+} - nortavlorione
germacrane-4(15) . 5E,10(14)-

triene, ]ﬁ‘-}]ydroxy

‘y

oplopan-4 -oic acid. 15 -nor - 10-hydroxy
P 1-A-1 o 29 R oh A A B 00 A0 8 28 10 A A b B I
(2 Jeflis RIS

TETH AR MG 0.2%6~0.8%, o EENRHEAMAY. £45, @i REK
ST BT BONT 8 PRS0 Rl S R AW R 134 (142, B 1-4-2),
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R142 PAEEEFOEBSIMNERS _HALED

5 it & B A &% SCHk
1 fenchone ) He A 22
2 a-myrcene hydroperoxide M by 33
3 1, 10-oxy-a-myrcene hydroxide T 10
4 A-mycerene hydroperoxide Era 33
5 1,10-oxy-g-myrcene hydroxide i 10
[ 4-hydroxy-2-isopropenyl-5-methylene-hexan-1-ol fE 10
7 5-hydroxy-2-isopropenyl-5-methylhex-3-en-1-0l, trans R 18
8 tricyclene iy | A 22
9 phytene, 1.2-dihydroxy M F 34
10 phytene, 1-hydroxy-2-hydroperoxy 7 10
11 trans-phytol I 34
12 hentriacontan-1-ol-triacontanoate A 34
13 trans-5-hydroxy-2-isopropenyl-5-methylhex-3-en-1-ol e 18

S BRLT RN AZ, B KA. BT XTI . sh B ROt Py
MG, LURFIHEY PG RE. PHAS., ®E. HHE. =6, B, gk, %9
FEMEFTAKREN ZWHRESY . ZERESYEHERZMEH. PEAFE D WXL EDHN
BAZ, HAMRIEIL;EHEL 10 MEeBY (£ 1-4-3).

T1-43 FEHEERIERIN=WHLLED

4 £ & W HH A £ & Sk
| a-amyrenone Mo 1 E Ay 28
2 a-amyrin Ji 28
3 Famyrin B 0 g 28
1 Framyrin, acetate i |- 31
5 baurenol e 1A 28
6 FHriedelan-3-ol I 32
7 friedelin e 32
8 oleanoli acid Mo 1 B 4r 28
G taraxasterone Mt |4 28
10 | taraxerol acetate i 11

o 24 o 0 5 0 050 U B — 2 R 0 1 D L
o RET G B AR P IO YRV BT R AL AT R . A7 BT TR AL 4L
UL BB T BOR SR 25 1 R £ 03 1 5.

=, HtXULSW
24 T 5 o R LA AT ORI R IR St WA RISy £}

BEEMAGYERFLRE, WAL, TE. BRE, KL, BRSPS 2AE
MGY. T —mENH.
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4-hydroxy - 2-isopropenyl-5-methylene - hexan-1-ol
20 19 18 17

16! 11 7 3 OH
R
phytene.1.2-dihydroxy  (phytene-1,2-diol) R=0OH
phytene, | -hydroxy -2-hydroperoxy ~ R=00H

trans- 5-hydroxy-2-isopropenyl -5 -methylhex -3-en-1-ol

Pl 1-4-2 259 05 b o) B9 B 00 B 5 RE KAk A 55 MR B

() HUER
PR RBAMNTIRLMESYRE 1-4-4,
Rl-44 FHRBRIMBANTIREULAD

¥4 t & R | &8 Lk
1 coumarin - I 7
2 6 7-dihydroxycoumarin( aesculetin) M b4 11
3 6, 7-dimethoxycoumarin( scoparone) e h 35
1 7-hydroxy-6-methoxycoumarin({ scopoletin) H: 3,36
5 S-hydroxy-6 , 7-dimethoxycoumarin( tomentin) i 37
[3 7-hydroxy-5,6-dimethoxycoumarin I 38
7 7-hydroxy-6 ., 8-dimethoxycoumarin{ isofraxidin} Wb |- 4 36
8 7-hydroxy-6 , 8-dimethoxycoumarin, 7-O-g-D-glucopyranoside( eleutheroside B n 11

() A%
2 A B AR B AR A 145,
Fi-4-5 hHEFETIEBINHEBELESY

I8 it o+ W WAL | Z% S0
1 4',5 + T-trihydroxyllavone( apigenin) T I 37
2 4'.5-dihydroxy-6 , 7-dimethoxyflavone( cirsimaritin) i 38
3 3.4, 5-trihydroxy-7-methoxyflavone( rhamnocitrin) i 38
4 34" S-trihydroxy 7-methoxyflavone - 37
5 -1’.5.?-trih_\.'druxy 3-methoxyflavoneCisokaempferide) I 37
[ 1'.5 ., T-trihvdroxy 3’-nmhoxy!'la\-(mefrhrysocriul} IH 38
T 3,3",4", T-tetrahydroxyflavone fisetin) My b4y 11
8 3,4" .5, 7-tetrahydroxyflavone( kaempferol) M I HE 4 39
] 3’.-‘1'.5,?-lL-lrahydmxy“n\:(:nc(1ule()i]n) b A 39
10 S-hydroxy-3,3".4", 7-tetramethoxyflavonel retusin) - 29
11 S-hydroxy-3.4".6.7-tetramethoxyflavone nf 7
12 3'.5-dihydruxy-‘1f.5.?-lrimethnxyflavune[eupamrin} IH- 38
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' SR
i t & » Hi AL | 2% ik
13 | 4',5-dihydroxy-3,3", 7-trimethoxyflavone( pachypodol) n 29
14 | 4',5-dihydroxy-3,6,7-trimethoxyflavone( penduletin) i 38
15 4',5-dihydroxy-3' .6, 7-trimethoxyflavone( cirsilineol) [y 38
16 | 3',4",5-trihydroxy-6, 7-dimethoxyflavone(cirsiliol) s 38
17 3,3",4',5-tetrahydroxy-T-methoxyflavone( rhamnentin} s 38
18 | 3.3'.5,7-tetrahydroxy-4'-methoxyflavone( tamarixetin) e 38
19 3',4",5,7-tetrahydroxy-3-methoxyflavone it 38
20 | 3.3".4",5.7-pentahydroxyflavone( quercetin) nf 37
21 | 5-hydroxy-3,3",4',6,7-pentamethoxyflavone(artemetin) i 7
22 | 3,5-dihydroxy-3',4',6,7-tetramethoxyflavone i 3
23 | 3'.5-dihydroxy-3,4'6,7-tetramethoxyflavone( casticin) i a8
24 4',5-dihydroxy-3,3' .6, 7-tetramethoxyflavone( chrysosplenetin) Hb 14 21
25 | 5,7-dihydroxy-3,3",4’,6-tetramethoxyflavone( bonanzin) i A 40
26 | 2',4',5-trihydroxy-5'.6, 7-trimethoxyflavone [0 38
27 | 3,3",5-trihydroxy-4',6, 7-trimethoxyflavone i 36
28 3',4',5-trihydroxy-3.6 . T-trimethoxyflavone( chrysosplenol D) H 6
29 3',4',5,7-tetrahydroxy-3, 6-dimethoxyflavone(axillarin) e 38
30 | 3,5.6,7-tetrahydroxy-3',4'-dimethoxyflavone i 38
31 3',5,7,.8-tetrahydroxy-3 .4 -dimethoxyflavone Uy 38
32 3.3'.4'.5.?-penrahydroxy-b’-methuxyflavonc(patulrlin) M Ay 39
33 3,3'.5,6,7-pentahydroxy-4'-methoxyflavone H 37
34 3,4',5,7-tetrahydroxyflavone, 3-O-f-D-glucopyranoside( astragalin) Hb Ay 39
35 | 3',4'5.7-tetrahydroxyflavone, 7-0-g-D-glucopyranoside( cynaroside) e 37
36 | 3.3'.4'.,5,7-pentahydroxyflavone, 3-O-g-D-glucopyranoside(isoquercitrin) o 14 39
37 3,3',4',5, 7-pentahydroxyflavone, 3'-O-g D-glucopyranoside n: 37
38 3,3",4".5,7-pentahydroxyflavone, 7-O-g-D-glucopyranoside( ouercimeritrin) - 37
39 3,3",4",5,7-pentahydroxy-6-methoxyflavone, 3-0O-3 D-glucopyranoside 4 39
40 3.3 .4’.5.?—pcnlahydruxyflavune,3-(}—1[3‘-[)—rutinosidr:f rutin) Mo b B4 39
41 | 3.3".4',5,7-pentahydroxy-6-methoxyflavone, 3, 7-di-O-a-L-rhamnopyranoside ( patuletin-3, | 1 4> 11

7-dirhamnoside)

(2) MRIWG RIS AL

o 25 95 8 b 4y B A 2 04 B T SR R AL T W 146, IBIRAL A AT LI 1-4-3,

146 NEFWPIEFIMBEHERERLED

I 4 & W Hig gt | 2% oMk
1 annuadiepoxide i 41
2 docosan-2-one Hi b A 31
3 hentriaconatayl-triacontanolate Mo |- &4y 42
4 hexacosan-1-ol b 31
o hexadecanoic acid( palmitic acid) A 17
& nonacosan-1-ol af 42
7 n-nonacosane M L 4 31
§ ocatacosan-1-ol 4 8
9 n-pentacosane B 31
10 ponticaepoxide - 41
11 triacontane, 2, 29-dimethyl s 42
12 tracosan-8-one-23-ol . 2-methyl nf 42
13 n-tetratriacontane M | Ff 4 43
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H;C—C=C—C=C—C=C—CH—CH—CH—CH—CH==CH
2 \J; NS 2

annuadiepoxide Cj3H 0
(3.4:5.6 - diepoxy-1-tridecene -7.9,11 -triyne )

A

H,C—C=C—C=C—C=C
ponticaepoxide Cj3H,,0

B 1-4-3 29 i b Ay B A B AR B AL A A R B

() HAtte &
2T B AR B A A R 147, 1 144,
147 PERETHRBHORELAD

L ft & B R AL | &4 Gk
1 acetophenone, 2, 4-dihydroxy-6-methoxy M |4 21
2 annphenone M b 84y 44
3 aurantinamide acetate - 7
4 balanophonin LIRS E 45
5 chromene, 2,2, 6-trihydroxy i 37
[ chromene, 2, 2-dihydroxy-6-methoxy I 37
7 cinnamaldehyde, 4-methoxy eSS RS 45
8 coniferaldehyde HEESESE 45
9 coniferaldehyde, ( 2-glyceryl) -0 91 a0 % 45
10 coniferaldehyde, ( 2-propenal )-(» PRl T A 45
11 | coumaric acid M L 4 21
12 | phthalate, bis-Chydroxy-2-methyl-propyl) M b4y 11
13 purine Mo bR 46
14 | resorcinol H 1Ay 21
15 | gsitosterol i 7
16 stigmasterol 1 47
17 | vanillin H B 3 45
18 | xanthoxylin A 21
19 zeatin Mo 4 46
20 | zenatin M 14 46

eSO, oA RO D S B R poE LB N AR TS E AR RS UR
ZRI KT A .

s VBRI B AR E B 5 o 2595 i o A0 LAY . X e 24 7 O Ak IR A TR AR 5T
WO o 48 75 v 257 T 061 0 Sh BOCRUT & 254 1 TR

=, BRBMNSESH

REGT I IE R M BA I, WIRIT RIS . SRS RN . ZERMER
R 08 J5 35 F AT 7= b 5 0K I 09 75 86 4 A B 4T 7 —S6WFSE . LU R M — SRR .

PR B S LS G T AR R ) K AR R A R 0. 2% ~0.25%,
v S AL 0 Ar 28 41 B % 58 % # (camphene) | B-IE s (Bpinene), 5 #Hl (isoartemisia
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HN
CH;CgHs CH2CgH5 CH,0OH

= = N7
C4HsCONH a8 CO—NH i ( CH;00CCH, 1§N| N\>

H i ‘]\_]
aurantiamide acetate

zeatin
CH‘OD\/Y
balanophonin coniferaldehyde
0
OH OH
Uy )y

CH;0
CHJOQ\?’\( 3

(2-glyceryl)-0 comfemldehyde (2- propenal)-(-coniferaldehyde

CH,0
:Q\/\(H CH;0
0

4-methoxycmnamaldehyde vanillin

B 1A hEH by AR P 8 e A A s R

ketone), BT /M (BA1TH) (Bcaryophyllene), 72 JEMAG (L-camphor) H Ay, &
SRR S E T oM (apinene) . HH:M (myrcene), #74EM (limonene), 1,8-f 0t
# (1,8-4MKS) (1,8-cineole), y-H M Cr-#h S M) C(y-terpinene) . # @l (artemisia ke
tone) . a-FAMEE (a5 A (a-terpineol), A, T &M (trans-caryophyllene) . & A -g-4
WM (trans-B-farnesene) . S ME B IE (bornyl isovalerate) y-EE WM (-
(y-cadinene) . S-¥EM i (5-cadinene), o #iFHMH (a-clemene), FHIFMH (Felemene). 7
HiF M (y-elemene) . g (Fmaaliene), y-4K 2 M (y-muurolene) . il = 5 95 BE
(cis-carveol) . MM (WJ[E45) (copaene), ZRIEMIAS (bornyl acetate) % 20 Fpal4r.

YA i A0 X R A R TR A EAT P B AR IR Y . SRS E T
13 P4k 2= ki 4r: A WERIIR (L-camphor), 1.8-#¢m# (1,8-cincole)., oM (apinene),
Z.F el (bornyl acetate) . JEfdi (borneol), /K## (salicylic acid) . g-Fril4 (8- &
#) (Bterpinene) . oK% (a-thujene), 2-F§ ¥ (2-carene), ZMR5F EIiME (isobornyl
acetate) . Z.JE FHAELNE (linalyl acetate) %,

UL 00T pu 1| 7 A OK AR L, 1340 0.29% . %E TR (camphor) . J&
I (borneol). Af4E#E#: (para-cymene), 4-i§hEE (4-terpineol) . o B¢ (a-terpineol),
BE4 RAFEEL (myrtenol) . #i#fE (piperitone), WA FiEd (cis-jasmone). a-¥E MM (a-hu-
mulene) , y-fFFH# (y-selinene) ., BJF F4# (Fselinene), LM #eilEME (spathulenoD . f1
P& B LY (caryophyllene oxide), #:#Af% (cadinoD) ., H # K % (qinghaosulll ) % 26 Ff
1LY .
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PR &l 0V R K S S CO, A W P TR e R O ok 0o ol 9 4 A AT T
e, $E87 8T FEH (B-caryophyllene) , 7 715 A 1k (caryophyllene oxide), #i i
(camphor) . RA-4& B WM (trans-ffarnesene) . % wh (qginghao acid) , ¥:8# (hexa-
decanoic acid) . Wili# (linoleic acid) . WM ER Z g (linoleic acid ethyl ester) . 4
(deoxyqginghaosu) %5 114 Fpsl . L. 65 NS I % 21k 22 R 4 oo e
(diphenylene-methane) , Z3-1-2% i (phenyl-1-naphthylamine) SRR R KA M
YR,

ﬁﬁ%[mm%ﬁﬂﬁ%*ﬁ@i&?ﬁﬁﬁﬁ%ﬁfﬁﬁ*ﬁ?ﬁTlllﬁ:\%ﬁ%ﬁ#ﬁﬁfﬁ?ﬂﬁﬂﬁ‘ﬂf/ﬁ
FHGT, %58 T #HE (artemisia ketone) . #4 i (camphor) . A 74 (isocaryophyllene) ,
KW FMHME D (germacrene D), i 4(14),11-=4% [eudesma-4(14), 11-diene ] 4 65 Fh
#4y .,

IS 57 2850 R 1Ly AR B O 8 LK 2 A R R R O R K 0. 8%) EHE
UGB AR T T, SR 55 Mg, LU — b e TR &, A
ARG R P LS E T 49 RS, HERMBHN 8K . FEASY Y. K
PAMh (cadinene), #EM (camphor), oM 74 (a-selinene) . WA KM (a-guaiene) [1
(5)11-guaindienc] FAEMAR . WMA, WME. MELRORE. 8. KERERY
RIEGY.

XSy R B Py R R A B 4G el 9 A PR T R PR L2, RIS
IR SRR BT A T D 4 ERFERIH FHIE (Bpinene) , Hik (camphene) , g
JEEME (B-myrcene), 1, 8-fnf 2 (1.8-KeiK5) (1. 8-cinoole) . 77 e 4 iR (L-camphor) ,
K nt4 (longifolene) . Z % MS (phenyl acetate) %57 Ffp

fof 2 H B A £ E A/ M W (artemisia ketone) (63.9%), #E (artemisia al-
cohol) (7.5%) . «@BIAHM (a-guaiene) [1(5),11-guaiadiene] (4.7%) %551

H. J. Woerdenbag 415 4§38 1 i i 7 7 %5 45 % 1 P (99 20 Fh AL 22 584 . LRI (cam-
phor) . KM FEM4E D (germacrene D) | BT FM (Bcaryophyllene) , 1,8-fgnt £ (1, 8-#ih K>
(1.8-cineole) . Af<4={E4 (para-cymene) , -4 £ W (trans-p-farnesene) EE &S, I
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ImL Z R ZERFEM. VEAEELS AR . B
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R X KB 5 1 PAIS 6— MILKY 7 dES(F 8 iL
(1) ZRFRE a7 8 2541 R SR B0l TR 0 REOME: 10 THEH: 11 HEE

A&, 2 E b B 5 Be i
W RV O R W B 5T 5 % B T 8 Artemisia annua L. TR 384,

(2) UEH5RZ EE HP1100 &8 65, G1311A WIEH, GI1313A [ shiksf
i, GI316A HEHAM . GI315A M E M KR 8. HPCHEM % T4E%. HA YAMA-
TO RE-46 BUEH A8 KA 4 MALIEMERL B 28 (0. 45um, KBS A BEAS ) ). %t
W& WHEE (arteannuin) (100202-200402), ¢y o [5 24 & A B0 ] 50 R F BT 4 06, 4l s
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9620 LA . HBEN S aila (RMMUKEYEFHEARERBELLF), KAYEFLHIGE
AK, GHBERNTAE ST, MR M. MR AN (st R
B A 1

2. ;&Y

3 HE N ZORBAX RX-Cis (4. 6mm X 250mm, 5pm); #is1HHK 0. 01mol/L BERE — 4
-BRERE AR I OK ¢ I RE=55: 45), Kyl 260nm, WE 1. OmL/min, H:iB
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W, 45K %W B 0. ImL, 0.2mL. 0.4mL,
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2 400} 45°CKH 9 S L 30min, B, STEDW M E %
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X—3.9289, r=0.9993, Z5REH, HEEE
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Bl 1-5-2 7 i ol il 2R
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WERE 3 BAMBAE, BO 1g, 4 MEE 40mL, 4394 40°C # % 42 B 40min.
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M fr ik, SERME 1-5-1 P, 45 R RYIEA I 60min BRI, MLL LS PEHE 0 B 548
Ak 2R A .

151 FERRMEANEEFHERSBROKM

A UL 5]/ i W RE AN Y
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80 0. 24
5. REEXR

IR — G R ah i . MEZEVERE 3 . UK 10pL, WA 7 R 2 0 1 BUBLAMIL, AR AR
HER 2207 0. 91% . FWIRG 8 B AT,
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B — il S, 4r%1F 0. 4h, 8h. 12h. 24h #ERE, W49 0 [/ BUELSME . 4H X
PrHEd 250 1. 4800, FeWAML LS B W 7E 24h MERE .

7. EMEXRE

B"NEBLLMBARS 07, BOh g, KERE, F&E0R000K, Wil ass
RER, 5 WKWE M brfEm2EN 2. 74%, TR L.
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AERFHER, & FEMWE" TUF k&SR0, WEH TSR aR, &y
W 1-5-2, FIRCRFERER,
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/%
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®1-5-3 BHEAMTEERNESBAEER
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WS 5 PR 6 WHTKG 7 demEI B, B, B AT (365nm) F L.
STAERRRL S-SMARy L inRit) At 6% b, 7E S BRSO B
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(1) Z5MARESE TR 25 M R AR ol 11 4 25 M. 28 v [ o B B S B ¥ 5 R0 0 8 R DF 5T
Lo JE B BIE T 03 5 B T B Artemisia annua L. T4 347,
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Z, HMSAROURMEER, mHESERREA. GULRE. WBFE., B%HMSEiEH
Koo MUCHEATRRAN . WS, BUR . BRI SR P, ket ZER[E 25 B E AL
A TR SR MU 45 bR AT LR

[5: 541k

P2 # Artemisia annua L. R AILIE, WA AILRAH A .

KR R KRR G Y, BRCEKRH 300 % MK ® (ImL A0 3g 424, At
HYELIEH 500 % MUKEE M (ImL Y Sg 4 25) ;. LM ZBRIRIUY 0 # KR Y i 25 Z i
WA IE T BRI A4k 2 ] 2065 2 IF T RER BG4 s SR/K M40 A KR 2 2. 88 2
BOE TR UG Z R W .

0 S5 6 B R (BE A 2 300 A T A 2 K O S A 25 Z R R IR B Z RS

. RRMF/NE, E 17~26g, BHLR/DRAETHZE g I, KEEEHR 160~
230g, M K BIKEHIZ A Bt 60g. KB A HEYE, /N BUBR 80 S0 10 Pb 0k M 4
b FAh S 50 B HE A

UG R . W OMARE. K8 A 2 R MRS 50 %k, ¥ udestER K
B R ERCI R B . M RERM 10 Bk AP H K ERBES LK ER . SRKSHA
LR MR K S EBIE (TSA) &b &R, F T 2 %6k BR o B il 4 2R B 1 5%
FeIE R F AL 5 %Rl TSA,

HEFedE . LR AT A TSA K E OXOID 2 7] 2= s TSA It AR & L TSA R 3eat, #5
LA 5 %6 5t £F 4k S iy 5l 1

Uik 54521

At A 50 0 TRt L B B A A EK R R B ki IE K BRI RE ) 2 SR RR s MR Rk
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I L T R R S s BUAR LANBL. KBUREREMEOC R. /IN UER I  56 00 i B — P 34 &/
B - 3 G AE AR IR 3 RO SR AR bR s BRI 9 30 0 LA /) B R IS 10 97 1 B ko i R T 30/ B
1% 52 f9 2 W Ay 6

(—) KB 5y

1. @A

1) % K BB B BF N T By S2 e T 1T S5 6 9 £ A I Rt g LR R IR 2 Wk (2
B 1h), BOEMENIE AR . MO A PR K BC A 15 20 S BE 1R B, 20 908 F KBl
HEMHE T, 2.0mL/100g (KA. FHEMSBERGEE 4+ NN IFHEEE S, MRS E 1h,
2h, 3h J 4h (AT AL, LAIER AL MG 255 A M af a iy ALR 2 2R, 2 1-6-1 4544 %
Wi, HEKEY WS (1/3~1/2 LDso 40 X & B £ A T & 0 K RUA W 5
MR, ORI 4E Ry 4h £,

O AFRWFETAGEMO LR BKR, FTHEMEEREES 5 A~/ FFbE 0 iR E
o [ WA SRS (D R, SIS 2555 1h, 2h, 3h, 4h TR, £ 1-
6-2 LEHLFL, Bt EKRY GERTND 0@ RAERIE S0 T8 My s KEY B
Wy, X ME 1/3 LD BHAEME E ), EMAELZEh Mih FHE ER
Ce B4y %0k 2,15 1 2. 29, P<<0.05),

@ AEZHTAL (R fAER S SR TETE GERED . 250k
2, 2N, ST B AR RES . F 1/3 LDs Rl A KR — ki H A S 1h, %
A SRR R TR . # 1-6-3 G5 ERY, FEr S AR AN TERAM AR, B
AW AR A . AR R e ] A R AL

(2) MEHEKRBARAEw  BOCEMATE 2 W, SREBIE w2y aTiklt. MHAN4 2 X,
b FR&E . A0 TFARKGZ)E 1h, 2h & 3h FWAGR K. DAHRTIEILREMERR. £ 1
6-4 £EWRFI, TS (/6 LDy, 27.0g/kg 40D, A iFE % A BUATA I 5 R0,

®1-6-1 FEKBOWAMSBESHANBREAR
% " RS [CK 1F W SR 5 5 84 I A a1 ) R R A I/ C (X £ SE)
: /lg/kg) | /R /T dh /T 1h zh 3h 4h
A HE €A A &  |37.500.24(38.20+0.27| 1. 10=0.39 | 1,40=0,28 | 1.20+0,82 | 1. 10+0. 68
i AY | 27.0x1 fi 37.1040, 22|38, 1020, 24| 1, 200,63 | 1,500,864 | 1,600,744 | 1,40+0,79
h.0X1 fi 37. 6040, 09|38, 40+0. 1500, 4040, 52| 0.2040. 95 0.4040.79 |0, 3040, 6270
Bl.0Xx1 5 37.60X0.17]38. 600,17 1. 200, 31%|—0, 600, 62% | —0, 3040, 60°

@ by A 8 P<<0. 05,
@ g ks P<C0.01,

®1-6-2 FEFREFETH B AR YN BT A T BA KRR ER LR

" = il it LS| E R | TS ERE A 5 28 15 AS ] I o] e i AR/ C (X = SED
: e /(e kg) sl & Sh{fi /T lh 2h 3h 4h

A B AR AR ) 7 [37.9040. 10[39, 0040, 09| 0,2040,07 0,000, 16 0, 1040, 14 0,10+0, 10
WM 1176 LD 19.6) 7 [37.60400. 14[39. 4040, 24| —0. 5020, 16% [ — 1, 10£0, 299 | —0, 700, 279 —0, 5020, 52
CIERGMY  11/3 LDss 39,2 7 [38.00£0.15]39. 500, 23| — 1. 30£0. 469 — 1, 1040, 269 | — 1, 200, 329 | — 1. 00+ 0, 36
1/2 1LD;p58. 8| 5 | 38,0040, 10(39, 2010, 13|— 1. 900, 48% | — 1. 2040, 47| —0, 8040, 197 0, 4040, 15
SS—HEBES [1/6 LDy, 20, 2] 7 |38.00-40, 22|39, 0040, 28| —0.15=0.23 | —0,20+0.34 | —0. 400,10 0. 3040, 29
(WD [1/3 LDs 4004 7 |37, 6040, 13|39, 0040, 20| — 0, 50+0, 36| 0,500, 18 | —0, 1040, 35 0. 1440, 18
1/2 Lo 60. 7| 60 [38.204-0. 11]39. 300, 13| —0. 900,357 0, 604+0,31%9] —0.6040.31 | —0.40%0. 41

W GG L P<0. 05,
(@ LAt B g P20, 01,

@ P<<0.001,
@ mAeTsh .
@ P==0.05.
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F1-6-3 AEHADOE ST ATHROMBRERLS

Bk 7 it H¥ | ENEER | sass £ 255 A [ fe 4 45 4k / °C (X + SE)
? | ek | /R /T |shikl/T 1h 2h 3h 4h

o B O3 O A 10 137,100, 2238. 90+0. 16| 0.60+0.28 | 0.2040.14 |—0.50+0, 14| 0.90+0, 17
Mok |1/3 LDs 39. 2 9 |37.200.09)39. 400, 13| —0, 40£0. 23% | —0, 7040, 267 |—1, 100, 18| — 1. 400, 24
SEkHEH |1/3 LDso 39.2) 9 [37.2020.11|39. 300, 08| —0. 2040, 172|—0, 3040, 18T| —0, 6040, 23 | —o. 900, 19

@ Y5 B4l i P<0.05,
@ 5 Al s P<<0.01.

R 1-6-4 B E KR Ik RLE %488 ®06

4 # 7l it il $c IE WV i i 245 J5 A [5] B ) 3 4k °C (X 4 SE)
= /g/ked /R /C Ih 2h 3h
A B AR KD 10 38.80+£0. 13 —0.40£0. 45 — 0, 30+0, 42 —0.6040.49
K 4 27.0%4 10 38.9040. 15 —1.20%0. 700 1. 0040, 58T —0.90£0.51
54.0X4 10 38. 7040, 14 —0. 600, 65 —0. 4040, 45 —0.4040, 63
@© 4%l s P<<0. 01,
2. MEREW

W BB A IG5 43 510 18 40 25 B IE B T B MK IRLEE 2 K, SROP S M 25 RTiRR ., 1
MAMFEGZS 3 K, MK 2 W, RWRALIE Th, AR 00 &2 a7 R, %/ RS %R
CB/NRE—/NRD , P HUBCGRA (45°C£0.5°C) A 20min 5, 7 BB 90 8 4% B 2% bk iR
BE. SPANTRAEIE SHENT. IR S 2RI BRI 2200, JEEAT c M. & 165 LR KW,
T KHEY) (30.0g/kg 41, 60. 0g/keg 41) A7 Bk W1 b 10 f 5 WA (40 245 41/ UK U B ok o
HE W] AR F 25 AL/ RD

®1-6-5 T E KR ¥ IR IR /N B4 OB A9 B
4 " 77 it ¥ P it A B 8/ C (X £ SE)
; /(g/kg) /R £47 1 A 8 # 20min KR | #6505 SR AT 0T | KOS Y2 a2 1l
o B KD 11 36,3010, 23 37.7040. 07 1.80+0. 21 1.30+0, 22
A 15. 0% 8 10 36,1040, 16 37.50+0, 21 2.10%0. 25 1. 4040, 36
30.0X6 10 36,5040.17 36, 8040, 08 1. 1040, 82 0.2640, 16%
60, 0X 6 10 36,5040, 10 36.80+0, 13 1, 2240, 459 0, 4040, 192

@ 'uf Al ke P<0.05,

@ 1) WAL & P<T0. 01,

3. MAERK

(1) /B R B REE DG 15 B 9 B R R B /1 B sl A B2 0 B 48285 4 W, A vkl
F & 25)5 The 5350 F /s Bl K BUA 3R OC W B F 3 91 1096 (% 25 JH B8 658 | 3% # 0. 05mL 5§
O.TmL, FAEBEABIIEAS, &M 4%JG Lh, 2h, 3h, 4h K 5h & B A 8 56 4 () 240 1 25,
AR IRPR . CREE AT M. K166, % 1-6-7 455 KW, # 8Kt
7N B K B B I 05 1 DG4 0 359 47 4 1T S8 A 40 3

(2) /BRI I p S BOUNBUIE A2 6 0. KRB G Th, 5 8528
0.05mL B FHETF/NRBRCAAL. $ie LRRERETE R Wb i 508, % 1-6-8 5 R KW, ¥
KB 0k /) Bl B T O A R T S B T R S R 4 A

(3) A “HURE /DR RIEANE W N — KW A2 1h 5. % F 3% 0.05mL
RF/NRZAH . 15min J5 I EHAR 0. 8em L A HMbh FH AL R T, 95 E, U
AR ERZ NIRRT, % 1-6-0 45040, HFHKRY AR (100g/
k) X B AR /)N Bl B 48 A AT 1T S £ 400 40 4
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F+ 1-6-6 W KR Y/ BB 12 B AE R e
R % # 7l hit B 3 TE S BOR P IE AR i () 2 K B /mL (X +SE)
iR /eg/kg) | /R 1h 2h 3h 4h 5h
A BRI AO) 10 | 0.1640,01 [ 0,15%+0.01 | 0.12+0.01 | 0.12+0.01 | 0.13+0,01
et kR 30,04 12 [0,0540.019 [0.0640.019 |0, 0640.01% | 0.054+0.01% | 0, 0740, 019
60.0%4 | 11 [0.0940.019 [0,10£0.017 | 0.114+0.01 | 0,08+0.01 | 0.10+0.01
Af BRI KD 10 | 0.0240.01 |0.0494+0,000(0,071%0.010|0.05440,020] 0.02+0.01
- i K 32 4 15.0%4 [ 10 | 0.07+0.01 |0.0740.01% [0, 0740.017 |0, 06620, 010]0. 07840, 010
- 30.,0X4 | 10 | 0.0440.01 |0.01540,.010% 0, 04240, 0107 0. 02740, 010| 0, 028+0. 013
60.0X4 | 10 | 0.0440.01 |0,05240,010{0.057+0.010[0.051+0,010| 0, 036+0. 010

@ 55nf 4l B P<<0. 05,
@ %Al e d P<<0.01,

@ P<<0.001,
% 1-6-7 B E kR W3Sk BB R B BK &9 R
5 " ] 45t ¥ TR e 4 S A TR ]2 B BRI/ mL. (X £SE)
/g/kg) IR 1h zh 3h 4h 5h
f AR O 6 0.86+0,09 0.7140.09 0.54+0.08 0.3740,07 | 0.34%0.09
TS L] 30,0%4 6 0.38+0.06% | 0.36%0.08% | 0,210,069 | 0.26+0.09 | 0.2140.05
60. 0 4 6 0, 6140, 06 0. 6940, 05 0,48+0. 03 0.33+0,04 | 0.2940.03
@ 5 % M4 8 P<<0. 05,
@ Y% WAl g P<20, 01,
#+1-6-8 W KRWX D BLUE MR MY R
ey ) M| B T4 B W A 7 5 1) S22 O K ) 8 0/ mLL (X + SED
3 # ko] :
ik ¥ /tmg/kg) | /R 1h 2h 3h 4h 5h
aof AR AR RO 10 | 0,060,001 | 0.044+0.01 | 0,03£0.00 | 0.01£0.01 | —0,014+0.00
I ks 15. 06 9 0.054£0.01 | 0.0740.00 | 0.03+0.00 | 0.0140.00 | 0.00+0.00
ot 30,0X6 | 11 | 0.0640.01 [ 0.034+0,00 | 0.02+0.00 | 0.00+0,00 | 0.00+0,00
60.0X6 | 11 | 0,04%0.00 |0,0140,00% [0.00+0.007 | 0.00+0.00 | 0.00+0,00
ek 0.1x1 10 [0.0340,00T | 0.0040,01% | 0,0040,00% | 0,0040.01 | 0,0140,00
B AR A 8 0.1540,02 | 0,06£0.01 [ 0.084+0.01 | 0,05+0.01 | 0.03+0.00
AR 15,06 7 0. 1040.01 | 0.114£0,01 | 0.0540.01 | 0,0240,01 | 0.03£0.01
ok 1 30,06 8 |0.0740.02% | 0.1240.02 | 0.0740.01 | 0.03+0.00 | 0,01+0,00
60, 0% 6 8 10,050,009 | 0L05%0.00 [0.03+0.01T [0, 0140017 |0, 0040, 002
AR 0,1x1 8 |0.09=0,00" | 0.04=0,00 | 0,00+0,009 | 00040009 | 0,000,012
®1-6-9 BHEKRYWN _PEFEIREERELN KW
: H R 5 il
e g it ek 2] i it/ e/ ke) M A ) NI R E T
/mg (X=+5E)
A B CAE R KO 12 25.80=3. 56
) i &L 25.0 12 20,002, 22 22,5
At 50,0 12 24,50+ 3, 49 5.0
100. 0 12 16, 80=2, 1% 53.5
) o B A O 10 20, 20+ 1. 63
a5t i ki 100, 0 8 14, 002,53 29.7

@ L5 B 8 P<<0. 05,
4. SHEELE

(1) 3 /)N BLURL R B 6R] #5221

WML OKBIREE 49°C £0.5C) X/ RUBETT B

SO, BMIERAE 3s WLRM 30s NARMRE &, B AHKDRAMETER, 20 FRK
MEE S 2505 Th BUSE &5 24 s A ] Bt 1) 9 07280k (R E A /K I8 JF B Bt i) 30 L R 2 A 1 s ) g 3T
B . BRI 1-6-10, PIAESCHR LR R, 1 85K S A8 WY G AE 1 /)N B 9 199 L e ]
HAT— @ M aum e .
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® 1-6-10  F KR /LA R R B i R

Py ' it L8 M/ s (X+SE)
£ W
e flmg/kgy | /R 251 )5 1h #iJ5 2h g5 3h # 5 4h
A AR R O 15 | 9.9040.96 | 1,40%1.73 |—0.40%2.01|—3,00%+1,04] —2.81%1. 31
i # ki 19.6%3 14 | 10.70%£0.87 | 4.70+2,41 |7.60+1.33% | 1.8042.34 | 1.60+1.94F
ot 39.2X3 12 | 11.80%+1.15 |9.104+2.58% | 1,204+1.86 |2, 70+2. 14T | —4, 8041, 59
58,8x%3 13 | 9.90+1.04 | 6.20%2.71 | 4.10£2.11 [3,50+1.54@ | 5 10+1.43
A 0.1xX1% [ 13 |11.20+1.78 |15.20+4.08%| 4. 4043, 04 0.1041.52| 0.804+3.09
BT S 14 [12.80+1.13 | 0,00+1.76 |—2.80+0.89| 7.30+2,58 | 2.10%1. 24
_ W kR 13.1X3 | 14 | 13.50£1.38 |9.10£3.03% | 3.304+1.46% | 1.004+2,51 | —0.2642.47
=t 19.6%3 | 15 | 12.304+0.96 [15. 003, 45%| 0.10+1,78 | 0.204+2.17 | 5.90+35. 36
39.2x3 | 12 |10.90+1.26 | 4,70+3,.22 | —3.60+1.23] 1.90+4.73 |12.80+3. 619

@ 50 W4 s P<<0.05,

@ Yt WA P<0. 01,

e MAEH N TS,
(2) X CRITBUNBAER N MEwW  BUNRAWRHEE 425 1h 5, MBS 1Y%
AERRER K, I P AT EERC Y 0. 1mL/ 5, WLEE I ST EEEL IS 30min P/ R B, £ 1-6-11
SRR, FHE KW /NRIEY] 13, 1g/ke 47 0 800/ BULIACU BO0 4 FE CRIT 00k 3%

58.3%, P<0.02),

F1-6-11 EEKEGI/NBRAE R KKK RE
5 : . } FH A SR OB T .
5 g it £ B A/ e/ ke) M/ R sy R/ %
A OB KD 11 30, 70+5, 46
i1 i K 4 13.1%3 10 12, 80+ 2. 667 58.3
o4k 19.6%3 11 22.10+2. 14 28.0
39.2X3 11 17.90+4. 16 41.7
W FEE CHEFE T 0.05% 1] 11 0. 00£0, 00@ 100, 0
o CER A 9 47.50+6.99
o5 4t 1T 5 K AL 19.6%3 10 30, 00+ 4, 90@ 36. 8
39.2%3 6 33.80+8.01 28. 8

@ 'jxf A & P<0.05,
@ Sat A s P<0.01,
@ t=2.09 (P<<0.053, t=2.12),

(2 BB 5

1. s
TETT B K $E VAT ] 58 o A0 A B RE L, DL MR s . IE T RE4 B4 B 5 /K 8 41 43 5 o
FEAZH T The 4520 88 B B A T B0 K LA TR (B R AT SC 00 . ¢ 1-6-12 45 SR R W9 6 K
PRERIY . MRS BOE T BRI 3 A0 W] R AR L AR K A A

£1-6-12 FRODRAYNHEBGATHAKXRERARRN

2 # ol it ¥ | AR | SRS Sh g AR kR Ek/C (NE£SE)

’ a/ke) | /R /c L3 VA ih 2 3h i
o WA | 10 [37.1040,22( 38.90+0.16 | 0.60+0.28 | 0.20=0,14 | 0,50+0.14 | 0,90+£0,17
LMt 2.0 100 |37.2040.19] 39.2040,19 | 0,800,439 | - 0,40+0, 237 | —0.70+0.26 | —1,4040, 169
T AR I 4.0 10 |37.30+£0,07| 39,20%0,21 0. 2040, 287 — 0, 200, 21 | 0. 50%0, 22|—0. 900, 27

@ SGAF il ¥ P<<0.05,

@ xR P<0.01.

@ HiEAH =1.94, +=2.10 P<0.05,
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2. MERER

TEF KD B R e AR L, U ZMZEE. IE T R I 5K M4 2 94T
Py, RIGCIBLGERRYUZMZE M IE T BB AT & IREH, LLETRERY N
O J5 RN AR TR IRE 2 B ), KR IERL

I MAEE

ENEHKRYHRLERBEPA B L, 208, KoM, I TRARAKRS
WEW B REMN (£ 1-6-14),

F#1-6-13 FESPRIDN SRFE/NDREKRNRW

p # A it L3k B/ T (XESE)

: / g/ kg) /R £ iy ¢ i 5 20min S5 | B5)5 AT 2200 | 48T T #0200
X AR AR ) 8 35.60+0. 68 41. 6040, 31 5.90+0.27 6.00+0, 24
A 0K L M 100, 0% 4 8 35.80+0.12 39, 5040, 24 3.90%0. 437 3. 70+0. 309
7.8 Z B R 1.0x4 8 36. 1040, 08 40, 3040, 29 5. 5040, 289 4.10%0, 272
1E T R4 M g 2.0%4 7 35.80£0, 13 38, 800, 34 2,80 0. 88 3. 0040, 416%
IS 7K 100, 0% 4 8 35. 6040, 08 41. 7040, 19 6.20+0.27 6. 0040, 25

@ Y%t W4t # P<20. 01,

@ P<<0.001,

*1-6-14 B o SR 33/ BB 8% R Rk A R

35 P 7l it Bl 5 B0 P05 AS I 16 ]S IR B REFE /ml (X SE)

N /(g/kg) /n 1h 2h 3h ; th 5h

f FE AR A0 10 0. 10%0, 01 0. 080,01 0.05+0.00 0.03+0,01 [ 0,034+0.01
A K 4 R 100.0X3 10 0.02+0.019 | 0,024+0,01% | 0,02+0,01 0.03+0,01 |0,00+0, 010
A8 Z Wi 4 g 2.0%3 10 0.0640,017 | 0.034+0,01% | 0.02£0.01% | 0,01+0.017 |0,01£0, 017
1E T AL I 1.0%3 10 0,060,017 | 0,040,017 | 0,030, 01 0,0240,01 | 0,0240.01
B UG K W 200.0X 3 10 0,05+0,017 | 0,03£0,01% | 0,0240,01% 0. 02+0,01 0,034+0,01

@ ) B4 g P=20. 05,
@ LGxf Al g P<-0. 01,

(=) RSP RIAL
(ET SR B PR R T B A 00T - LAV &5 40 B9 2% o Y B 95 55 F — 2B 50 /b B
FEREPE P A BT 2 S, £ 1-6-15 45 B R e =AW R RMEN, TS RIENT

AR Z—.
R 1-6-15  FET X/ R B E B Bk A9 R W

1 LB T 5 £ g M 1 AS T o ] 2 AR B /mL (X SE)
i it i # i 2
/tmg/kg) R 1h Zh 3h 4h 5h

| abmCGER A 15 0.0420,01 | 0,0320.01 | 0.04£0.01 | 0.02=0.00 | 0,010, 00
¥z =1 120.0 15 0,034+0,01 |0,0140, 01%]0, 020,002 | 0,020, 01 | 0,004+0, 00
it 60. 0 15 0.04F0.01 | 0,0240,01 (0,020,017 (0, 0240, 01%] 0,000, 00
30,0 15 0.0340.01 |0, 0140, 0020, 01%0, 019 |0, 0140, 017 |0, 0o+ 0, 00*
i e T 23 10 0.10+0.01 | 0.07%0.01 | 0.0540.00 | 0,030, 01 | 0.03+0.01
it o e 120, 0 1o 0.05+0.019(0. 0310, 01240, 010,019 | 0, 0240, 01 |0, 000, 01=

O YA} W s P<<0. 05,
@ LAl e P=0. 01,
@ P<<0.001,

(P9) R scss

1. K&
YU R HBNGHRL . fERMALA TSA (8 TSA VAR K38 3 b A A 1] #e S 84 75 i il
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0 AR R (R 25 B 1P R 3TC BRI P AR B B .l 24h S0 B2 i
RO LR VR, BT 2ml 0. 05% FERBK PR R, Hodh 7 A 6 I 17 9509 1/2,
PP BRI A — S5 6 45 1. 45 RS RO 1) . 4 96 G0 MTAIER 15 50 1%, A FF I 40 1%,
ZRIGERRT 20 £, Wh S BRE RS — BB, B RS A 10l B R A BB 63X 10° ~6 X
10°PFU, 5 /5 B8R 28 BB 0 10, 53 59 20 T 1R 25 0 B 00 AR B 0 1, [ 4
PR TAAE RS, BEFUEA AR T 37C IR 24h, BRI i0 7 A 7 259 v 1
B KB NS R 0 AR MO S (1Cso)

2. R

(D) BRSBTS (A, BAJINGEZBMZRRIYD 7 HERY A 2 6
A 2 R A 0 0 2 B AL 1-6-16~ 28 1-6-10, py SR 4 S LU i
CE VBRI T T BRI AR B €5 R ER TR 0 ) A

R 1-6-16 WEMBMR &K EWAHE LK 0OMBER

AS T e HE T 40l e
T St R 4 =
200mg/ mL 100mg/ml. S0mg/ml. Z5mg/mlL 12, 5mg/mL 000 i)
1 6 7K Rl 50,50 50,50 50/50 _50/50 0/50 0/50
i A 50/50 50/50 38/50 0/50 0/50
B 50/50 50/50 50/50 7/50 0/50
F®1-6-17 BEBRYSAHITFE £ HER
AN T e EE T 4 ) 1 B
GEE L]
200mg/ mL 100mg/ml. 50mg/ml. 25mg/ml. OCAT W)
ey S 50/50 5/50 0/50 0/50 0/50
P iE A 3/50 0/50 0/50 0/50
B 30/50 25/50 | 5/50 0/50
R1-6-18 HEEERDMNZHEHRBE KPS IER
! A T e HE TR ok 40 o e
i A5 HLES 3
200mg/ml. 100mg/ ml. 50mg/ml. | 0O D
' P i k) 53/50 0/50 0/50 : 0/50
A 50/50 0/50 0/50
i B 50/50 50/30 | 0/50
R1-6-19 BEHBYHMHAREEKNMEER
A 1 e FAE T i 7 7 e
I 5 LA E
200mg/ ml. 10img/ml. 50mg,/ml. Of 4f W
WA 0/10 0/10 0/10 0/10
i A 10/10 6/10 0/10
B 10/10 110 0/10

MAEBANEAEE (1Cs0) A LEBOR A (K 1-6-20) 7 i HLEL P 0f 4 3 (o A A0 BR 18 (0 W 1%
Jidsct s ARG B LA L . L ARRLER MR L LB, S B A0 B ) B, N4
VI B AN S AR T i A DL ] g AL

(2) FHBMOMEEN ALRRMEIEHEE, WE THER LA MERams
BRBE S 1 IR B R B 3 R PE FH C5 SR LA B A v R 75) . 45 R & 1-6-21,
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F1-6-20 BESHERBYTABEE KON ER LR

1Cso/ (mg/mL)
I
W K AR A W B
A BT AR 1 17.6 41,7 32.1
KB 131.9 263.9 93. 3
2R Bk 263, 9 141, 4 70.7
i 42 BR 1 >200.0 93. 3 107.1
F1-6-21 FERGUEEAWERTFFHLMAFEKAMEER
: W ¥ AR E / (mgg/mL) ; :
il 5 ) JCE A e il b
2.0 1.0 0.5 0.25 /{mg/ml.)
¥ A £ 0 R 1 + - 1.0
| A AR + - - + 1 Lo
ﬁtl T 5K + + + o 3y 2.0
R + - - 0.5
KW b i + + + - -+ =2.0
¥ AETE HF 4 = + + =>2.0
|G B A + 25 +* + + =>2.0
ﬂ 59 T 0 - R - + i ~2.0
Co| R R + + + + =2.0
KBTS + + + - - S

Ty A A — om 4k R B .

T o R e PR AN G I AP . BT A ER . 1 (O A BR B AT — s I A
. BRI B £ 0. 5~ 1. Omg/mL,

(H) bt

BOUNEL CHEMESF) . FE Wb MR ks BDR 8 (AR KB —KEEE S 41
FEESER (LDso) MAER (P=0.95) 2 (161.3+4.8)g 42 /kg. Jbaiditii# (GE
B . 55—t ARE S oK R S EE PRIy (1172226, 5)g B2 /kg., b at i 95 &5
GEFFW) . o —HEWI A KE S RO K29 G bE d b & O (121, 3+12.5)g /24 /ke.

[itig]

(1) SISt W, 5SS A B R R . R BUR MBORAE T . ARSI R 5
Ko RWMA —EMIMEMER . AEESGEIEEREE R R U . 07 4 R a9
B B AR A T R TR, L R A

(2) KT, EPIEV R, FEAGEBEEA AR 25, FFOR il AR IS 4R
Fo . WARG mAERTE SIS0 TR . R 2RI A E A b BB . (HOR I
14 157 LA K il 0

Z. BEBRAENAEERATR

ZAEK X T B MR B DE SR, R R A 2, eTRIT BN . 181
ARG EZFBAEI L P S 0 R A B BT, A R B
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. EBEEN ., BRREEE. HREMEFIEHBMER . BREENAFEELMN
Y 24 B A AT 9 .

() . BU%. PRSI S

1. BEEEM

AN EUB AL T A e, SR R LM A B MEEER Gk 1-6-22),
R1-6-22 FEEEZMOESRER

1 it s 8 3 13 JE/ (mg/mL)

£ il s = ] & 9
= Jml/kg) Fi=1 (K +SE) 1R IE /%
Ao I 4 1o 0. 37+0.02 100
T a5 &l 0, 24 12 0.75+0, 09 202, 7
WS 0.48 13 0.84+0,11 227.6
| 0,96 14 0.87+0.09 262, 2

2. EZ{ERA

/Rl AL, 45 REBUFEELMEASGMEEER (% 1-6-23),
F1-6-23 FEEAMNOHEER

M )t/ (mL/kg) P/ R 155 g 4 (X0 B P ARV
A B AL 32 6. 50 0
] {5 A4l 500 a0 4.13 36.5

1 i &l 0. 24 18 2, 94 54. 8

i % €1 0,12 30 4. 80 26.2

@ 50mg/ ke BIFETE S

3. FiHEA

JH B A B Bl T 21 e - £ P JIEL B 3 06 47 - Wt S5 58 75 44 & i 0. 24mL/kg OB 1/
10 LDso) — 9l H 45 24 . AP 5 B IR 20 e U 40 B 0 sl i . AT — 5 M PR (3% 1

6-24),
F1-6-24 BEBRBLMNHFERER
, A tit sh s 411K a5t i R
i A /¢mL/ kg n FREL L Sl =
& 41 21 18 85.71
a4 0. 24 22 12 54. 54 <0.05

(2) R a2 PR S

1. AEEFHELE

JH % 07 22 R R 19 /0 B BOEOSE & (LDso) R (2.3440.09)mL/kg,

2. TRMEMLR

Ar9LL 0. 3mL/kg (1/8 LDsp), 0.15mL/kg (1/16 LDso) (175 8 F8 % i 3L 70 9 19 3% &8
B85 30 Ko BEAT/NBE 2P dEPE NG . IR Al 2B AE TG . 42 30 K, x4 ER
WA LUE LWL, RV Brp .
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. BEEABERNNFEARENSBOVR

G370y AL S 7 AU 58 77 8 45 2 v I S 4% 74 o A 5 Bt I S )

(D ARA BILRELE DA, (RLEBREY, —HRWAH R,

B30 2 (RIEE/AR, 58 ) BN, (KT 14~19g, REKE KR PRI R 3
4, FREKEZ 0. 2mL/10g, XML FAKK, ANFIRA L HELMHS T 1/16 LDs,
Modit, KRIRASEEIELMHE YT 1/8 LDso R, ELEAZ—NH, B, £ 14
KRB 30 Ko 3 WM /N BUNE J 75 ik DA FH 36 40 8 BRI o 22 ) 4 8O0 37 4 19 % I g ) s i
J3 38 s Ko By LT FH PR T S AR 10l F N b, 0 I 3 A P R O A

@) BFd LRARFEDAR, HAE-,RE4.

W10 ROk, AT 1.9~2. 9kg, $EAKE K/NBEHLIN S B, FINE W 0k Rk Rk 2
30mL/kg, XPMRAIEK. HEHLE 1/20 LDso G HIER M. EEBH 1P, 4
B L JE 3 MR TFHE P S BKACML, FI B AT I, U o A P A A, 9 k[
/M.

[&it]

SR, PMEKFRHNY 14 KSAHMHE, P<0.05, MEABE2LH,; ©
42 30 REHAFIHLE P>0.05, WHBEEN. RFALAGA XM, REH TR
BB, AAEGETAERE, e, L ESSRFA . 5B MmN R4 R 1/8 LDs i
ML, T 1/20 LDso A1) X il 55 48 985 R R AT — L YETH A 1

(=) W05

AR LA EWRSE, 2RI FE A A G T Rk U R PR L, R i e AL T
HEFTZWMTF,

1. &%

i i T 20g

Y h 60g

1 1000 A

2. % ,

C1 JBUTT 5k kS K R RSl (A O°C 2o 4 6 2 [ 1A B 07 ) 938 A 1 086 1 35 Y
(2) WU R W IR Aad 245 T H A 70°C (W Z8 R /K vh s ff . b 0E 70 ol 30 4 e 4 1% 1) e

(3) i 98 4 fog- e J6E 1100 117 5 ek ) M B R L L b, i e AL
(4) R BEALEE R, R, PRYE. T E. RS, AR,
il 7 S B AL T A B 1-6-1 ik

(5) BRAS: BEALE T Eh 20me,

(6) W¥k: Ok, —Ww1~2hk, —H 3.

(7) ffll . REXG. B u b o BHR AT

(P9) s EBF
ZREUERMA 1357 ], EEWIFP IR (SR E), B S SCE R 92.56%,
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M i 52134 L U
-

i O RE 25 4 2%t i

P 1-6-1 9 6 aih ALY iR

BRLA Y 57. 260, X nG EEAT B0 R AGIT R WX IR A0 O AT R SRR U WA, 1325 10
MHJG, IFRBERR T6%~T8%, BLHHAZ MA — & MEMITF %

R R B B A A A SRR . W R MG IR RS R TR
AR JLA i .

(1) WREN WHITERRER B ok 45 BB 08 b DNA & W 58 (%,
S Wi LA A S 8 1 8 DA ) S 4 0 . 1 AN L BGE ad 10000/ mm®, Rl A F 5 %
H WIFRARE LR GESE: WG S RITEa KM M, IR, Wi
HIRELTE . Bbk . BIKSCERGERK. WEH RSB ME, RARBANR, b5, 8.
ik Z k.

(2) WA EREIIGE BELEIT, A0 2 B 5 IRA 2 Ih RE £ i A F- 85 78 W it
TV, BT AT IR Y R A KR 22 oy R AR R A2 S 22 9k R R A

(3) i SRR AR S i R BRI b . W) ik AR th T R AR
SR RAE AR AS BT o Rl MR AR AR 0 . s E T 2 T ] 2 e Y A S
o T A 30400 ) R A S B ) 5 2R .

4) WA Wi R PR 1758 M R H [ i 00 . BT AR R e A
B L I B R AR 45 ) S B S B M .

(5) M IIRE kR T E BE A A, L A BE B e U B 40 95 9036 7 U il 3
USRS B NCE . DL R AL A e S B A R

(6) BCEATLAMT  ASCHWWENAIT G, OB P B s, ST-T Sk s, &
TR g B et 0 4% 3 R B 42 . 3k BT B Y A0 T4 15 3 0 35 AT

A EIE R, WRAE PO BORM GO T, BAOmE M AES, R
KW ATTIR, LRk B, IR R4k 8E897 . 20 P . BF 'BF Sh fiE M o bR 5
SIS A R KM AW G L F M i Sh RE A BT W, LB H G RT R R X
EfEEZA.

=, BENABERMRSIGKN AR

WRSBRAPUE NS AU . BT R U . B B, E L I
v PURSEERT . R BT EEPELCRERARE . U R RO . BT BOR A O AR A i
o FHTEEEAE— TR

i
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(—) WIS s s

WETREERAMBE, Z8. ZMZR. ZEARKKER, 2686 mBEY. 2
MESRIY) . ZRROPRIEIRY) . ZRERBUHAUKRIRY) . 350X s 32 U &f A RRMA . T ke
200 Y 34 20 RO A0 38 o R 0 AL RO R W AT T RO . 45 R SR A e g 4y
Pridserd, LB BamEER, HFARRKENE. 2MESIERUZMZE. 2RI
YIPT @n TSP R . AEAR S RORA TR R, 2Bk, ZBRZ BSR4 o
. 16T ME AP, 2 e U 2 B0 R 0 400 3%

FIZNBUR 850 . O 40 M A 06 . S e 5 O A 15 50 1 0 i 2 B i 0 U I 2
PrRoREETT R A R, B BT 6 U S R A W SR A o 6 A A
A HABEITTHE M . Noori Shokoofeh %1201 53 4 PR 8 % 0F T 38 % 70 i 60 107 A5 e 33 10
il 395 1 o

(%) B e by 3% 1121~ 28

AT UM P A R 2 B B &l ek 6 i A R A L L i sk 3
Ak B VAT ] i A 45 4 o 0 o S o A P IL ) AT R T S ok MG 391

(=) biwidEfi il

R Tt s AU A A SR 9 5 v A B AT B VRO S R, 1R O 0 R
K. 2005 4 M. R. Romero FVRH T #2097 .

S Ya 5 A BT o K R A VAR S0 LAY 0 SR 5 0 T N 2R T e i BT L R R O M
Mk, RBMHPWEFER P NE ARG, FH KR D EE8 - F %o 8K
(CTA), fE(RSMAFT T B0 HSV-2 Bl HBV i ¥EBFSY. 450 %W, CTA HA7 8 EH HSV-2
WGPE. SPHAEX BB (ACV) L&, CCso 43 5K 6. 84mg/mL I 3. 69mg/mlL.,
ICs0 435124 0. 162mg/mL #1 0. 138mg/mL., &M CTA () 4 Ha #E M o BT 3% 5/, S B
RIS PEMRBEA Y . % CTA MUBY IR IEHT 3% HepG2. 2. 1.5 40, 25 R BWALEWIE N 2. 5me/
mL 6 A7 52 5 4 M B M. FEWRFE N 0.156 ~ 2. 5mg/mL Bf X HepG2. 2. 1.5 41 M % ik (4
HBeAg FA7 & % 09 40 ) ¥ JH, 0. 625mg/mL ¥ #4555 5 4 12 KX %} HBeAg ) i % i% 5|
90.45% ., $#; CTA HAWAMH HBV §GHE5T,

(M) Ui

F. Juteau %0267 3 (87 4 5 14 & W 0E AT BF 9T . 48 2 B 7% 0 18 00 AR E . A0 BT R
I EE RPN (camphor) (44%) . KB &I D (germacrene D) (16%) ., K # % 1=y
(trans-pinocarveol) (1124). -/ FH (8selinene) (9%), BT HME (F-HITE (fB-caryo-
phyllene) LB # il (artemisia ketone) (3%7). )

KRBT R B . 7 MR W 8 2 KA DL % B 40 L B FUBE M 3 pE 2280,

WS R SR BL& 1250me/ L # B 10 25 3 X 4 % 65 4 A5 BR B R K I A 5 1
Imin, 3§ 50K E A 3min, SF B3 KR IK 99.90% LA b, Bl 3 5 # 5 o HE 19 F %,
HAWBOREEAL. FRW A 10% /N F miFm, *FHRWECRE W B0, BIEF S, 1
ARBCRH . T SRR T 37CHBABRHE T 3 M, REMREEY R TR, %
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A5 2 O ST AT BT (K A KA A LA R B R 2 0
() HLNHAEFMEN

ﬁﬁ%ﬂ%ﬂﬁﬁﬁﬁﬁwm‘iﬁﬁﬁﬁﬁﬁmm.ﬁ%?ﬂﬁﬁkﬁﬁ&ﬁ%ﬁﬁ
ﬂﬁ%%(LND.ﬁﬁW@#%&ﬁ(AGU\Wﬁi.ﬁﬂﬂﬁﬁ?‘ﬂwﬂw‘ﬁﬁﬁ
Wmmmﬁ.ﬂ%ﬁ%ﬁ%ﬁﬁm%ﬁkwtﬂm>ﬁﬁ.ﬁ%ﬁﬁ#ﬁﬁ¢ﬁmﬁt
B, R /NEA O ARt ], RHAF Tili 21 T8 B AT — G R B R O30,

FE@&.%mﬁwﬁ‘kﬁﬂﬁﬁ,wﬁ&‘@mﬁ&&ﬁ%ﬂ%ﬁ%%ﬁﬁﬁm
%‘mwﬁﬁﬁTﬁﬁ%ﬁW%%~mﬁﬁﬁﬁ,%&%ﬁﬁmﬁimﬁ.$EMﬁ%mﬁ
%ﬂ#ﬂﬁ&ﬁﬁﬁmﬁ,Wﬁiﬂﬁ%MWﬂﬁm&ﬁﬁE%iﬁﬁw%%ﬁ%ﬁm.z
HERS ER B VI K . LA RBFFEEM, NO R ST IRV 42 A1 I 4 A R I R Y B
ﬁﬁﬁﬁz—.mﬂ%ﬁﬁ%ﬂﬁﬁm%ﬁﬁﬁuﬁ%ﬁmﬁimﬁ¢am%Nomﬁﬂﬁ
Eﬁ%ﬁ%@%ﬁm,N?%ﬁmWﬁ#ME%Emgﬁﬁm%%%m\5%%%%&%—
yih 9 LS

OR) W45 B

T PP 0 SO R T M R AR AR AN oA S SR A e AR
A CRCA IR IR & BRE I % B IO B A A

KOG FLLT #5008 W, 200 BR 3R 7T B 200 ], X iR 40 40 . 0 28 70 A% . IERA3E
Ho RBITRGREE . A0,

DR WK L W . ZRH, HFEEW, RLULENEZ W, AR g A,
Ui ok o 9 36 0. T 158, UKOBE 508, MR 1ML KMUMR. 7 KN 1SR B
ig Eali

FBEA R T R 2 X A R K ) R BRI . IR AT

(&) SRSk

SCHRABEETS o LA 5 0 SO AT K B, 82 0 M 55 WA 5 R 4 )t
B 6 Rl 2y B4 46 fr k. Hoh ot B8+ [ [ Odontotermes Sformosanus (Shiraki) ],
ML @ [ Tribolium castaneum (Herbst) ], # 4k [Rhizopertha dominica (Fabricius) ]
ERMEHIR, MY (Aphis gossypii Glover) . T BEM 8 (Tetranychus urticae Koch) J
UL 5. JEM (Etiella zinckenella Treitschke) 1 5 A7 B i 4 R ik A SRR, LU
FE 500 51 800 FRCRILAT . 450 5 4 2 47 50 35 255

BIHUE M. E. Maggi. BFSE4107 45t T 75 96 SLIR 90 B 45 5 % 08 I B ot 25 B 9 2
B TR O R R R R

O\ Heda 7k 0 3% Pk 5500 b W7 1)

T IR TR T ROV X A7 SRR AR A, AT 4558 2h LU E. F. F. Perazzo 20381
U™ T 8 0497 0 W T 5 A 7 6 0 AT o W 228 R 206 00 T, SCARRCE -0 583 7F 5 B
KEHRRUEGYRARBRE A EAEKBEYEEM. P.C. Allen 0B 55 T % i 0 T /) 1 BR
U R AR
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XAk shte) F e K ROB Ve B, WT R E . WATHESTI R, AR, BAE
LR B R AR UK T R . B, bR, MR KAURSME, AT S0E B AL
g, WESHLTTRAS . ZRESCRUE], KR R AR . RMERE ., &ROWY
BREA . A ot {0 O <6 40 7 A BRI T 9 O K OO T B KRS A
Mg,

EEREREZHHRABRADNTERLUCECOR IO TS, R T — 2535
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2 % x W
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HOATHE S E 7 R AR B R R, BRKXAFTE MR, ERE
e DR DU () & LRI : (1D RAWE P EE RS RAG (2 FlRED A
EREREE L RZIR, EESTHEON A, AT R FAEIF LS L2 RUH S, Xt
H—HEERRFTHRE A BRZ (3) W HEN A AR, SO TR R 15 5
i e s % o 7 B A '

BESb s RAFAE 5 HY B DR, BV 5 4 8 XA BHE FILE A B X, T 4 3 8 g X
REZRAGTEIGOER, WARI . WP B HL T M ) — 2[R 5. PRt 24 & 9 40 s 2 5 1R o i
BEBANKZHREN RGO RBEB . BRBUFIITHHEES, 55 RA R TR
MEREEGFRER. ik, FERXIRFMER. mek, wE. kE, &b, F2. @
] Bt B Tt 0 26 [ 4 k2 AR BA R KB KT . BRI RMNBOI T H B R EW AR R 7
KV RER BT, KBS RS RN, DREHERGT ST EE®
T,

AT R A R BERI BT IR WA A B AR TR 5 AL A O A TR
Ffe B4 £ 89F 58 2R .

—. BERLEVEHS TREMRHRE

i # (artemisinin) AR EEHEEFEAD I D09 3L/ D25 H 85 (Arte
misia annua 1.) Y5y BRI BUIC AT RO, I - Bl AT I SUBT A5 BT R A 65 s
AHEGH AR, B 156~157°C, 0 FR N Cis Hop O, HIXHAF T8 B 28200, i &
E—THEeGy,. w098 EEAEN T AR SR KSR, L4 i
A PR R . TSR . AEVERR A A A R S X A T R R S T e T A
WM . TR A R A D BT v PR T R G, T LT R R e R BB A 3 [
WAMG T, Rt e A8l (WHO) B, 88 WHO HEFE R H i A - 47 5
BB T 454 .

W (Artemisia annua 1), {E5025°F L@ TR (Compositae) 58 CArtemis-
ia), JpARAEREAKIY) . H AT 25 P A 0 SRR SEAC TR A R A o b R AR
WA 2. Semf 2 ), H&MTEMEERRA, EHEENE A&, &R, L
W T RDT, R RO A, A RA R WK R R REREA Rl
/=t R, A% R A AL BT R AR, R R R
MEAE . Uk, BE S FAEY BRI Ok R S £ B AR R AR R, &
R YA GRS - Se OCRE R C B e e (Tl R R B R R R R
IS BB B R, AR S A AR IR R A O TAE . K SR [ P S Y 5T F 9 Bk R T
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1. NZ Bt A B EREEBE (FPP)

TR AR R AN ES G RGR RE TRYR SR R, A
KM BT R RS IR IR A R A A W AR AR, B R R R i A N T I R/
BEM I M EEEAS . H RS ENENAEY A RBRIR T W RIRMIRR, %R 7E MR b
AT A, B 3 AR A LT 2 A A WA (JeEFT Claisen B4 4. Tk
TTREME ), FPEELM ™ LB B A 13- 2-3-P IR M A (HMG-
CoA)s X — SR JEAE L TE L BEGIBE A BN R 3- 58 56-3-H 3L “BESIAS A 4/ (HMGS)
WAL T 5C M. B . {6 HMG-CoA B i (HMGR) #94E I F . il LUK #iAR 2 45
REN PR PIM PR DR, AR (MVA), DUG7E P 5% R M /R T,
MVA BB L™ 4= MVA-S-BERE, M2 MVA-S-BERR B AR IL I B MVA-S- 8RR, RS
TE R MR- 5- SR BE R IBUR MR I REAL T B AL Cs M S IRIB JE4EBERR (IPP), 763X 4~ o,
T R AR R — AT iR, k. HMGR B 0 2258 R v 145 — 4 B sk
WiELO~" . ARG PP A 5 (0 2 Ak 9l AR S5 4 A 0 40 11T R 3 o 5 M R T B PO Ok AR T
(DMAPP), fEH KPR “I6EL" M50 B oCfE i I MRS M0 ML R, o e
SR B A A LR SR B R (GPP), HEMMiE ik Ve SL B R (FPP). 1hWB It Mg i &
LA R AEE A B W IE R AT, ZEARRIRT R A B REAL T . Al LA A [R) B0 % 2 w5 2
a4 . N ZEEEEE A B FPP 491 it B an i 1-7-1 Firas.

2. NEREEMBINEER

M FPP B RN BB E AR RRIGE, Gk, MESTEEEYSNT
0 Pitp i DR ) o R B A R A v — S R P ) PR 43 B, N FPP B 0T i R I A
5 B AL 2 7 5 A

Akhila SFUE W O YR R R BEBIR T H S E WA ERER. BREHEE4EY
ARAHER N EREEHR (FPP— W EM—— AR5 5%, g,
G FPP 280 I BB R — i o 00 0 35 5 2 vl () 7 s %2k S I A S R i B TR
WL R TSR A B B e R h W i TS AT T 24, B
AR A AT R 1999 4E, Bouwmeester F KM EFH I H P4 &8 H S E4D o
WEE A T AT X P E] =4 M & (amorpha-4,11-diene), Hi#f— 448 T
HEAL 25 BB — 405 JE i 1) REEM M, IXREEIL FPP R A P B IRk Al i R —
o S EAEYE RN A -0,

1999 4, Wallaart 5 g7 M 5 b 20 25 8 & % # B (dihydroartemisinic acid) 1 —
A M Al 5 fk % (dihydroartemisinic acid hydroperoxide) . &t 481 % T H 4 0. 17 % 1
0. 14% . MAIIFERIMEIM MK NG AN N F RN, M AT HRETREEE, =
LG Tl R O R A WAt AT R A A e o A 4y
B B PR S A S S T A N Eh T R B 8 A A MR G AL BN R T A h
ik 4 .

2005 4, Bertea S il i X % # A MR E P BRI, EREIAY B P EE
RN, CHEW N, HHEHR. CAEERSLAY, et R AR E M A R
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0 0 o 9 OHO

H i
)\S-COA nae )\/l\s-co;\ il H0)\>\/Lb- CoA
2.4 A (acetyl CoA ) 2R RSN A PG A
(acetoacetyl CoA)
lHMGR
o OH 0 OH @ _ OH
HO J\X/\UPP L HOJ\>\/\OP ME }10)\>\/\0H
FPERINAR - 5- HERAE B FRIAG -5 - BEAL FEEIEE
(meval 5-diphosphate) (mevalonate 5-phosphate ) (mevalonate)
1MDC
1DPi
)\/\OPP = ’J%/\OPP
S U LA B AR PR 7

(isopentenyl diphosphate ) (di

%
YFPS

57

R A

hylallyl diphosphate)

BL-7-1 R P R Mk
AACT B ZBEZ RESHAE A SR (acetoacetyl-Coenzyme A thiolase) ; HMGS 2 3-F56-3-H 3L g —
FESli A A T8 (3-hydroxy-3-methylglutaryl-CoA synthase); HMGR 3 3-¥8 56-3- 11 351 TEEHIAE A
IR (3-hydroxy-3-methylglutaryl-CoA reductase); MK % B 55 0 B8 A ¢ mevalonate kinase);
MPK 2 I 2 0 8-5-B% B M M (mevalonate 5-phosphate kinase) ; MDC 3§ ¥ 1 88 -5-1% # 1 5 B
(mevalonate 5-diphosphate decarboxylase) ; 1DPi Jg 5 1% 4 5 # 8% 8% 7 HIAE (isopentenyl diphosphate
isomerase): FPS Nk WRLE @M 5 A (farnesyl diphosphate synthase)

TR, W R A R AR RS . ol e TN B R A A R R 3
P IR A R, B S AT IR, ARG Co~ Coa 1) BUEE J5 R A
AR R A E SRS SR,

2006 #F, Keat 9 Kot MER] 72BN ME L0 CYPTIAVI, ZEH KR 45
SRIEIEH , R 488 NE LM, MEALSERIML R R AR, AR L B R R
G111

Lk LBTR . TR A SRR 0T LU I 1-7-2,

(2 V9 5 2 A W O 3t K il

HHREYENERE FHYERR T BRENFRRBRER, KB P S EEY
B A B A DU RP . 3-F-3-F LR ik CoA R EEE (HMGR) ., HWBILERM A
B (FPS), fFE#iam CRMER) FMERIM MBI (MG P450), FRMNAY
i 7 A W AR b X LA i Y BIF 5 0t

1. 3-BE-3-FEKX & CoA iFEE (HMGR)

HMRG f#{t HMG-CoA JE B B B & (MVA), T MVA MIF R &2 — 4 A ] i 3
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T S

LR IE He AL £ e
{ farmesy| diphosphate )

COOH
—HHEM — R
l t()3
H =
< _102
HOO" = air oxidation
COOH
—ABEEMELY

LT3

B 1-7-2 HERIA M FPP 344 % £ 04 gzl

Fi. Ut HMGR BoARRshYr. R, S0 ] R B 5 — 4 1O U8R 2 1 — A B
MM 2O AM], HMGR X E M £k 458 5 SR KT RRIR K )l IS 11 5 2
U A7 P I BRI 1517 Chappell Al Nable (1987) $Ril, 76 425 & 75 40 o 35 3¢
P MA U B S T2 S BOE R BOP A5 E 8526 W % capsidiol fBLE, J7a] B s 46 0 3] HMGR
WoE I U Y tH L' . 1995 4F, Chappell %44 & B 9 HMGR 3 8 F CaMV35S Rl FF
Fe AR, S5 R $EAEDIME ) HMGR iEHEI N T 3~6 4%, [Al6t, b 1 WS B T
BURMI I T 3~ 10 4%, {0 [EEEELK Y. LM Csitosterol) . 3 il [ i (campesterol)
HMISLEBE (stigmasterol) & B AL I 1 2 1%, ifif 5] A 26 A Ayl G v () 7 4 BE T o
(cycloartenol) ()& BHUEHI T 100 245, XELE R — L30T, 00 B RS 4 B HMGR
YRR — A R AW & UG B S 5 T 5 B B ) 1 X & B0

UGt — L W9 W], 45 HMGR HI 647 16 7 — 26 36 1 % s 16] TE XA AL 5 % %
e AT U TR O e L AT i 4 2 L o R RS R T BRI W Xof —
LHGUHY (DR OFFSRAREN . HMGR &P B RMmA SR D E “2 0 i 4
PP B, IR0 50 2040 3032 31 HMGR 3% 9 %06 945 2 50 B2 08148, 3t HMGR Il
V. ik P 5 0 DY 320K 5 A 2 AR 2 0 4 B ) A e 01T HMGR £ 2 H 55 00 8 1 i &
THRIIRA, ERE R MR, 117 45 S B v B 2 7 W 1) £ WA 52 3 45 3% 1 v HUAt ¢
BEMER R, W ORE. NS S,

F# b9 HMGR 5l & 8 7 g (Kang, et al. genbank accession No. U14624 #l
U14625), EH LK E WM 7 H#H M — 1 HMGR 2K (B A%, M M%E% . genbank ac-
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cession No. AF142473), 3y & 43§t F138 1% % 1b i) T A3 o DL 42k .

2. FREABBEE (FPS)

LW R FEPERR A M (farnesyl diphosphate synthase, FPS) & —#f 1.4-5% /R MR
Wi, EAHEfE IPP #I DMAPP j@ id 4 £ 15 FIJE s GPP, GPP #l IPP 4 & %R FPP. $ K i #L
il &£ DMAPP (GPP) i1 F 3 35 M0 A O WAL A1 () 7 76 . 2 22 /0 it ol 17 T LI 85 1 b i itk 25
F (B C SRR AT A B 7248 . T IPP 9 Cy b T 1 88 DUk () 47 76 % A 21 ol 7 10 B¢
JRF, TEMERIEEBERR A MK/ERTT . DMAPP (GPP) f C, i 7k TIPP i Cyy M
RAEFBRARN., LFEK, ZHAYNRREILE B cDNA C ok, fily
FFOOTL R ER ) Y . HED . KR MR LA M E R (gen-
bank accession No. L39789) %,

FPP i T 25 IR — MR E 80 2 40 07 5, Wl iAN FPP (& B ™, A
I FPS Al fEFE R IR — AW A BGER PR ESEEN . HMA FARS, BB B 20 o i
R T MM Y P AR R Z B R KT 5 FPS i RNA KV, B RikR., i
MEPERIE .

. 1996 4F, Matsuchita % 5/ 7% #1 FPS cDNA, &4 343 S IL/R . #E W 4550 2%
FH 2 78R 39. 42kDa, JLEIERIFH SR IE. (PR S E K # R 518 76% .
840 72%; HR . AKMFWEYESS TN A6 %M 45% , 762 B 5 IR IR R % R A 1
B PR AY XL AA/E T 75 # i9 FPS vp[28:29) | 5 R dF il vh 23K )5, 7ERSMER 8] FPS
iEdEL22] | 2003 4E, Hemmerlin ZEM B ALY Artemisia tridentata o B A FPS B
H——FDS-1 fl FDS-2, ## 4K cDNA J¥ 5 [7 itk 83% ., i FDS-1 il matsushita
SN P SERER) FPS oDNA J¥ 5 R R 97 % . fa i1 a9 B se 4 B2 W FDS-1 Rl fiE 5
SEERE T2 A0S LR, Fe g A

BEHELEET 1998 ETLRE 75 B P AR BER A B8 cDNA: FPS1 fl FPS2
(BRKHE, M FIFHF%. genbank accession No. AF136602 fil AF112881) 5 matsushita % % [
)7 # FPS cDNA JE 5 () [F K F 98% . THRESM TS R %W, Hp FPS1 B4 FPP &4
AN PEDY B H G — B BIE T it it RGA IR FPS SR # KA A R . 4
RERY, B RIBNIE FPS BP0 5% 36 5 55 0 FPS B4 to X B4 0 2~3 %, #EIEM W
i R R S L L IR B 300 A5 A, BLET FPS St R X 8 B G A — i
I,

3. B¥wEE ML

S H5HFEREYGHGERMOMHCE D, HREZMREMENGH MU . 5k
RE CRLEE) B fh 1 VR Ak £ B B2 3 i 73 T 9 B ER Ak LA B 4% R S Ak -8 RS . S B LA
PRy . BREERS, HEPETAHMOFEENEEEY. WAREFELE D (ger
macrene ), g-iEWek (f-farnesene) . -1 14 (fcaryophyllene) . o iti L4 (a-copaene)
HHMRE. FNGTSEPOAE—RIINGERGRH (il amEREE ., BAFENS
Big X R (9 S K L —ESORTR B LRSS A [ B % 21 85 S Ak A W 1 oh AS (] A9 55 2 8 A mi
1EIE I8

BUAE C T & D oE B B & b A [e] 00 A% 6 AL B R T BE AR (epi-cedrolsyn-
thase)l 35341 SEgip) — I 4 8 (amorpha-4, 11-diene synthase)[35-371; BAfTIE G BE (3
caryophyllene synthase)[381, (E)-p-3L Wt/ # [ (E)-p-farnesene synthase "1 ; il &
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# A 4B (germacrene A synthase)(%], I MBI DR B A LS (ses
quiterpene synthase) (genbank accession No. AF304444 U e ERF LA, \E
ﬁﬁﬁ:ﬁ%ﬁ%kHW%ﬁ%%ﬁﬁ:ﬁ#ﬁﬁﬁi%%#ﬁ%@ﬁTﬁﬁﬁ%i%%
B FOHE A1 W5 A B2 5 5 B 6 A B 25 4 S R 9 FPP. 2003 i, BELRENF
HHIIME T BM A M (squalene synthase)(12], ZRREL P TR R M R
T, SR A SRRy .

(D XMW _BAMMO2E, 4ifk 1999 48, Bouwmeester FHRNEE S HRH
ﬁ%%ﬁ&:%ﬁﬁ,ﬁﬁﬁkHW%&ﬁﬁii%%ﬁ%ﬁ¥ﬁ¢ﬂF%ﬁﬁﬁ:ﬁo
%ﬁﬁ%ﬁﬁﬁﬂﬁﬂﬁ%%¥ﬁﬁﬁ%ﬁﬁ,Mﬁﬁ%pﬁﬁﬁ(ﬂﬁpH%&5~lm'
5 F 8K 56kDa, K 2 0. 6pmol/LI10],

(2) RO ME AR B VIR . ThRE SN 0T A 5 U 2 ik i, Hidtiy Mercke %0351
HI%EH Chang SF001 /14 22 iy Wallaart 250571 56 15 4 5 T 758 b R TR A P 0
RIERYIRRIHT. #8H R H 48 cDNA 2K 4 2100bp, #4if%X 4 1641bp, %y
WS 546 N EIERR, %iF9%E 114> T & K 63. 9kDa, W T O Afb i S R
(56kDa) . #fEM pI Hy 5.6 Zo 7, 7 # M4 R — 4% 4 B8 40 pl Moy F B Y 2R 6 Kb Y
W%¥ﬁ%ﬁﬂﬁmﬂﬁoﬁk%ﬁ%¢ﬁﬂﬁ9%%QHW%&ﬁﬁﬁ:ﬁnﬁﬁEﬁ
?%ME*-Eﬁ?ﬂ&ﬁ%ﬁﬁ%ﬁﬁﬂ-iﬁﬁ*ﬁ%%ﬁ&%%ﬁ¢%ﬁ%*
B fyltas-ol

1999 4F, EHELREM M I HFHEMER Bl (2, - #M 4%, genbank ac-
mmmNaAmmwmum%ﬁﬁm%%ﬁw,ﬁﬁ%ﬁﬂ?%w%&%%ﬁ:ﬁuﬂﬁ
B%ﬁ%ﬂ%ﬂﬁﬁ%ﬁﬁﬁw-WﬁﬁﬁﬁTﬁ%sﬁEﬁﬂTﬁﬁﬁﬁ-mﬁﬁﬁﬁ?
W Ko R R,

Wallaart % (2001 4) R4 77 85 1) %6 BB — 45 45 6 30 D 46 A g 24 CHE B A 3 P9 R 46 7
ﬁ:ﬁﬁﬁh%%ﬁ%-Eﬁﬁ*%ﬁﬂﬂ%ﬁ%ﬁﬁﬁﬁ-ﬁ%ﬁﬁ:ﬁ%ﬁﬂﬁﬂﬁ
OB K 0. 2~1. Tng/g (FW)[37]

4 RERZBERUE (M EE P150)

ﬂmagp%o&ﬁmmmmmw)&ﬁﬁﬁﬁ%&%%ﬂ%~%ﬁﬂﬂ%ﬂﬁﬁ§m
EH-EEHE%W\%%&%&EM%ﬂﬂﬁﬁﬁﬁ‘%~¢ﬁ%%¥@ﬁ§ﬁ%ﬁ
PIUOT s LRI AW B 2 R ke T A HIME AR P450 2 55 iR
YA AU ™ ) — fB 5 0 490 1) B sl A6 A 3. P50 EHEM A F &N 45~62kDa, #H
FLGHERT 5] 1) 5] WA 5 S0 R P 50 ) M K T 40 %6 9051 3K ] — A 52 0 LR ) [ 35
P L 552 B K Al — W . 2005 4E, Bertea HIH R TR PSR,
ﬁ‘:%ﬁﬁﬁ‘L%ﬁﬁﬁ%M%%'HNEHEH%%W%W@&%%&Zﬁ%ﬁ\ﬁ
i R 20 A P 7 T 4 Y 2 MO . 2006 4, Keat T TEE TR R
PINAMIEAE CYPTIAVI, %AEK HIREISFRLERE, 455 488 TEAERR, fE kS
;%ﬁﬁﬁﬁ@-ﬁ—%%%ﬁkﬁ%ﬁﬁﬂﬁﬁﬁ.ﬁ%@muﬁﬁﬁ:ﬁ%ﬁﬁ%ﬁ
W A 77 85 2% AU A2 W 9 op LAY T L

() W ITHE DO G L 7 PP
A Y R B A AR T T R A R VR, R o
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R AEY A N R R YA R R R R Ty, P R AR A A A R
FEAERBIIT PR, A 20 42 80 AEARR, ARG SRR E i 4l 0 41 40 40 B 3 R B AR S B
HHE T L RERE. AMTAHEDEDHERN EENEHEAS . FEFMEREAR4
YUAT T 2 E MR, EHRAKEERSHERR T E R SR, R AR
P TR MG, AfTH R ARAT B b i Ri R FAR A AT B vh 9 T SR 9 A 2 AEL F A 40 2
P TR aRAA R A T 8 R A A R B . SRR T Ti BORLA S 0 T 8 RO ES A
FEGM Ri b S0 8 A EF WA IR R . T 0 AR R 3% RGOS E 2F B (R
FRGMESL Ay HE— A5l R T RBOAR B L 8 R A A R R B T AR

A oh o6 T 75 8 K 4 W& B2 A BT 58 35 5 P AR T 0 R A A IO B TR Y 5
B, 0 A A Dy I B TSR DR . AR, EE LR EAET R YA A R
FEHT T KRR, B THESAEXMER. TR THEQRE. RELREEHN (Cad
He PR R D R A AR Y RRAE FPS & R AR R B b R
WA R AR08 U AR AT R A0 B 4> 2 K A LA Gipt) ik DRGE 7 78 A a0 £ B A B R R
A AR w5 SIS IF FPF1, CO Bk R 9% 85 JF 76 i (8] i 2w ROFAE 5 % S & A
A LIRS s 3% pI R FPS 26 uf kX 7 #  F # R AW S R R SRR
T T R A R X R P R A A R R s A SR OB AR A T T R A £
PR X 7 P R A R TR, AT O L b el LA A L LU N R R A
4.

(M9) &R

W EVEGITIER M, RN EEARR., AT ERBEALIE, -
Blep Rl & rs hiEREE RN, SEEARAEGR, Bl FRAS. i
. BEHERARAEBAA ™. T 55 F MR R =R 2R BT B B AR A R &
Fh. B 20 42 80 AFAR IR . A0 B AL I N Z MU S B . A PR SRR L B
Fe ettt . HIYMCE R L Wi %%, FORA KR B A R R A R X Rk T A
S 1 1A B 7 S F R URAE AC I IR 8 (0 T R A8 . 90 ERLLS . Ri BORLAN Ti OB A
B MBS R P, B AR Ri FORLEE AL B9 7 8 AR T TORLEE 1R 7 8 A E
HREEHEN T RKRAME L ARRE, (B Ti FORM Ri OB 7 8 86 8 L S 40t T 1R 47 i 2L
AR A

PEAEN . BB TFAWFHEARMBERE, AMTLEE RN TR RS TERH
HEMSE, ERCIB T R EHERE. FHEEDEBREN— ST P n sk
BB . WM. HERE., AWM. AN ERSOERE, SRERTH - HER
B0 26 0 an S B M A R AE R . SN R R L AT R N S E Bk, XK A B T2
W RS RGERE, R — Al A TR R AR AR T W R SO AT A ) BB E T
B, BE. fEXNECES TR EER. 2006 4E 4 A, ¥ E A JE WK A 5 A 2 B
MR e RO E S EEY S RER P — T B R R A AR R R R
(LB S A TRBE R R T SRR R — R, REEWX—J
PR A B A i 2 T L T R R A A R R 0 A L R A A AR TR RE T B
i i B

S AN, T A A R SE A LA — 22 1L FPP S JRE W 4 A% 24 8 O N 0 B R A0 3R
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FEGREE . G AMEN. (E)pERAAMER. KARFEF T A £ MR 8 2950
B, REMERAHESSHEB RO LY AR, EENS KRR 54 84 3[R
FPP. MR TR 4 PR o B i B 1 %, i d R U R RNAi ] 55 % # £ L9 A R
FE IS ) B RO BE PR Rk L T LA AR T R A R, BERETHETRMNE K.

—. BREBESRURGME

() Ri JJORE A St i 05 8 14 54 1k

Ri [fi¥i (root inducing plasmid) R ENE Cagrobacterium rhizogenes) " {if J 4t
@ik DNA ZSME M r B4, g DUEE 36 41 B & 3R 4R DNA, kM E 18~250Kh, R4k
FER R SZ 5 0 S F MR, Ri BORE L 9 T-DNA 1T A A %) 40 B H A BB
PR o (6 4 0 40 M 2 A Ak RiJﬁﬁﬁ-ﬁ"ﬁmﬁﬁﬁﬁﬂﬁ%%%&ﬁ%%ﬁ%ﬂﬁm
(hairy root) .

HCAFOK, @A RiJFORL M 5 1k A SRR 3% 2E P A U4 AR i R B AR
ZHEW. SHRAMBR AL, RB0EERE T 20BN, 5%, BB, 4
BE, RAMRBE MY KK, REASLF BT LKL, YA IR A9 A RS %
HWRECHEE; Mo, RHEWTRAMM, REERSK, A A F T & 7= &R R W
B, ERSHYD, & R FRHEKEKES FREA. Fi, Ri JoHE A R — A~ F AR Y Sk
PIEAAR, DRte, AAD30K Pel 5d O F W 52A8  HF 7  f f — 26 R B 5 3, ST — AR
ERERITEN FHHFHELARL.

LA AW Ri FORA 375 8B R0 EESWHAT T8 0 4 0 BF 5T,

I EVEHENFARARFENRRESENRRESHER

IR T AR LR EHER ATCC15834, R1000 & A4, Wi LA K pB1121,
LL 001 nE RO SRR i . e a5 1 e n], R ALY 5k BRI A R S 4 A T B R e
e HEBROFSREAAERKRMEST, P L ATCCISSS B A MBS R N R, &
71.8%;: A4 BERKRZ, R1000 #k R IRAE. WS ATRAT BSOS RRERS AR
KIS, 15834 iR R, HH %, HMREHRILEH, SEFRESX YA, St
REMBE . TR R A KM, A ) R S o R, I W A5 0 T B 1 07 ik 1]
A4 Fil R1000 i 319 R AR K 285 ERHHRIEA B B m%ER, WEHED, HREREK
RS

2. BEEAAMERBFSENERLANET

SRR T F I 87 R 001 1 025 MR . RABAKAFE K 15834, HLER T
s PR RN R, HRRA SRR A LR, 001 MR HRIESRAY 025 19 H
ffi. MRMEERE, REF 00l BRBEFMRMRELEN, HEBMHREHRE, S6E
. B, EABRE KRR RS KW, KR AR 0 By AR R B YRR 2K
R RO E » i B 3RS B b2 1 24 1 T 45 5 RHGFE G R A K ARALAFE
BOW B BT SE 0T B o 52 B R4 A B 0 5 19 T

. THEMERERERIMMEEMETERBESEHRN

BRI 001 BR AR 5~50 Kile M LB i, RMARATHEHKE R 15834 (FRD, LB %
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B, bt 5~20 REBHXENE, HARBEFEEFAWE (60.02%~67.5%), i 30 K
LGRS W, HERBESEWBE FTH (43.9%~55.3%). %¥F 15~20 KM L& L
WA BB, WL 15~20 FA9 T W 1 vk b B o HLARL,

o, BRATAFFAESMEAE, MRk, B KA. EVB &R EXE#HTER
HRRMA AR, A5REN, M HE AR, HAEARBFREALEL KM ESR, Hi
PLSE B A R AR SRR, Bk 5T 1 %0/ 57, 4%, EUIMTM AR E S R
A%, A5 1%, mLAEE N EEEB e, HERWIFESRIT &L 80K,
B 2R RE . NERIES A%, Sesenf H R [ A 50 SR S S 0 R AR A 76 i 2
S SEHEM R B A HOHDHE AR P, i e (B RS2 O A e R, A RS
55 . ZEERTAR, WERIESR. EMROEEMEMEILEEHE, e b E Rt sk
i A HAR

4. FiEsEmE. EREFAEZENPARRENEZRFSEHRM

% % B () % & MR SR AR, LA O AR, A E BRI R R R 5 R
Yk 10% A, B WA 2 KISME AR, ARG shida) 2y 7 . 1 A 28 Wl RE 3% 09 Rl
S BhIHE) R 12~14 K, ] W3 i URE 3R AT A RO R S ] B AT .

BWRIFEMETIHANEHEERIBESEAEEEM, X Dosonn =0. 75 B ERFER R
e (94.2%). AIOL, GEE M ERRFE LTRSS FERE R CTEEM.

Xt % B A FF 1 B R E Y iR 8 E W, B Desonm = 0. 75 1§ ATCC15834 1 #k # F 5~ 20
5, Wt RHRESREE A K, BRI RS ARIE SR TR,

5. MEMRAMERFSENE®R

7 B WP A R By 25 0 )5 40 2 % T 77kl Cacetosyringone) . T8y S HRIBUIR . A Ak R
fit (dinitrophenol) M 4 %M (dichlophenol) il J 4t ¥ 8% & MR i% SR . &5 1%
B, MBS 50 86.4% . 90.5% . 87.1% K& 86.3% ., ifii &f B8 (4% 5 R ol iA %) 96. 3%,
B BE T 7 5 B 26 4 4 18 A0 LRI R B i s s i AR IR i AN i 1
HAERMNIES.

(72 Ti Jgekr A S0 o R e e 1t

B8 TR 1) R0 200 L i 2 R A0 5 R A B R 2R 0 RDRR A A0 R 7 8 S ) ik £
F AL RGEM A 5 B (BRI PR R . 0 T S A B AR BRI, AT 7 i A <R
At 37 (R I L U T R T R o AR PR A BR[5BT e R D v R e A
FOREE LI Tk R W . AN . AT B AL TR U AR S R DN R oh i s Ol I EZ F
Rl Tk 2 — . AN S DR DA KT 6 1) 00 00 D £ % B BB ) R BB EL AT R R 25 S %
S N AT R O DR R GE A R R K . SRR SZ SN IRE [N B BB ) AN O AR IR X L
R BORRE D A %, M Hd SHP MR A SK “HEZ” K& (competent state)
LIPS

A X ) 1 R R A AR AL RO B T EAT IR AN P

IR H# (Artemisia annua L) 001 BRRMARE (NI #F £ 4050k A P IE
VOIS I A . AR AR AT I LBA4404 Ft EHAL05 fE A W e my LRE. iKRERE
WYL AT T 2 R 5 R PR R o A e el e A . 9 T e A (R AR K T . EHALOS W)
BT LBA4404, 001 BRFRMR TR N . YO HH SR Vie DO P ) I 16 B8 1 I 58 W AR FTF 8
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Rtk hm EE AL RN K. EHALOS AT (Agr) HIERITHE, P64 5 A136;
LBA4404 [BE AR (Oct) MM E, REMKTT T Achs; & Vie XHF G /L AE
WA . X 8 001 BRRFRFE MM 5. EHAL05 Y AE ) K158 T LBA4404, RH N
042 etk A B Fh S T AN TR, AT A BE R PR T R A i R R R . — 8O, BEE L
P SR L 0 R O A ROIR A AT G, SLUAOR R AN M 32 0 IS (AR BRSO . AR B N IR K E .
MOBE Y SE My 24 36, TTRBIE X s K, {ff EHAL05 X758 001 Bk & A9 2 e vk W 3 T4
Fii. HTFHE 00l BkRBAKRILRESN., WHESTRER. AAKRMOMNEFHFSR, o
FANRS 8% s, W EH LRI R, HY A EHER A 001 BRAR,

T 5 5 AL BT R B B SR R A R R . ERBE, B, MR, MR AR SR
ESRER, W HARF R @A DGR, AIEESE 8 X MFM, TSR
FEAL ST, REAL SRR, HITF SR FIE RISk, Fetbmafh PR FEARAEMR, BRARA
FI) 5 L PRk .

1. FaiE g% e el 3 B SR LA EAF G

PR 35 4T 77 S S A S OF AR R — A B R, MR, oo R ) RS 3R AR FhutE A 2R
M. HEHE AT RER T & A E MBS & R, B Rerm b, e b Ak AR
2~3 F, TRATHEME 0 H A2 405 000 0 2 M B ot T I AR AR SRR SN . R R 4 R Ak
He A 3 Ka . fELUGMONE SR i ROk B Je 4k b, SE A AR A A AR .

2. BRBMARTNEERLROFIE

AT AE LB B Je 3P 10/ K b MS B3R 300, (R LB KF 98 645 2 ol A ) T B b
DAAE ZE S . JE DDA ATl R b A 5L S S T ek B B . RE BRSO 5 NaCl 41| 1 M
AT

JHBEFARANMMENEEERELAEHTM

SRR R B AR . etk b T-DNA B & i AR5 R 41
DNA 1,

LR F g h , 2RI 2090 6 LU AR 258 5 B ik A b, 001 BR R 4L
HEMA MBS ER 24.4% (=41, MiAIE CK2 K 32.4% (n=37). 7 CK2 H1§ #nf
Fr U MS iR Fe v i 32 TR, IR Sl AT R Y. B RLAT AR B R 4598 .
WL 65 & S B R B M AR 30 ™, R MS B3R AL B . 83 8% % Kan B
TR AL, X — BRI .

A SCHRARGE . e SRR RO IS M . SRS RN o R (RIS . A
BT 56 AL I AR 00 2 1 . DT B2 s B b 40 . (HR 8 8 (0 45 SR WY, 6 36 1 9% B 25 3k v I8 I i
£, oA R, FEICEIRREEPIMAKE, LG WK TSRS, 001 kA
PitE A MBS N 13.5% (n=150), WMiXf 8 CK2 K 35% (n=20). /~HEREHMELR
fy B PR T i DR S 7 5 A S 00V S 2 A 00T T LSO P BT S B . T LA SRR S S
WM, TRER ) TN AL B . P AE LU 1 0 2 i S B g Sk b AR SRR
T WA 25 .

Y Ti ok Vie KIEHBESY . As AF 5 sb b P05 b S Bg AR A, B8 S AT T 8 8
] 5 AR A Vie KA A SROE S MBS Y . ok 5 8Ok
Ry, #1-7-1 (945 W, A9 8T & 7L JE 0 2 30 P 1omeg/ L As, X b A 1 4
e A K.
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®1-7-1 HREFHZMTER (As) WEE 0L ERAASAESFESEHRR

SU 5 9% 1 7 3 0 41 L
|'|T[11 W
+As —As
Pl 001 BRE 19. 5% (n=113) 17. 5% (n=137)

SEHTIR (6 I (0] Y W 6 A3, AT B BHE A5 A SRV 5 1 b JE S BE Sr IR 1L . RAS FE 8 05 38
BLAAF 16h ZJ5 9B RA R S IR, BT LA 3 1% 5 O [l 3k S R R T84k T 6 4% 9 o ) 3
K., 29BRFELBEERK, BEMYHR. £ 1-7-2 G5 RERY, SL8 500 X %5 %51k
AR, 2~3 KFCACR IR R . MO 09 AHT B 76 55 9% 26 b W0 T o % A FF B 10 2
KARDR S 4 K5 BRAE T 8 0 1 J R K, 5 o e 0 400 A

R1-7-2 HEFHEANSE 0 HERAEMAEFFSENEMN

Y w ST ) XE B HE A 25 6 oK 0
" 1 X 2 % 3K 4%
001 BB D(n=F66) 12, 8% (n=T8) 19. 4% (n=6T) 2. 8% (a=71)

ML SR, fELUG M erh . LR R Rk MS B85k, JLa Jemtfal 2 ~3 %K.

= %ﬂﬁ*ﬁ%%ﬁﬁﬁﬁ@ﬁﬁ&ﬂﬁﬁﬁﬁ%bﬁ%%ﬂﬂ

VT HERRAE Cad M PR B B 3% B 15 05 48 O oMb

i A R EE AR G e T R AR, RN RSN SR,
i R L AT SRR 1) R R MR B 2R, A SCORRAR A 7 385 Mk 1 B2 IR0 b 7 6 R R 8 B L . ix
BT R AW B R AR SR GERNED G T LA NIERE. ST, i H
BT D R SO AR S R4 SORE, EHE O IR AR R S L
ARG, B RRACAL PG A B cDNA  Cly b BB} % B I AR Bl 2% B K 08 WP B - $4it) ® F
CaMV35S JH8) F2F . A BRI Y Lk 8Kk pBIC14 of [l PRk d 4. ki pBI121
% NPTIL fil GUS Je[H . S 0UC &R #EA; pCl4SK (mod) & 40 £ B 3L cDNA, Hidk
Fric S Ampr ], 5l L KM ARFFE ATCC15834 (F pRi15834 ki, BF A4 % EHUMEARIC) A
FHAT# . RFE ATCCI5834 BY 5 8k, JLiF S 09 % HE A6 B b 4 % 7 %6 % i MS 1
bk E R AHHLE, D EREAWAKEORE (8 1-7-3),

PCR 73§t #1 Southern EJ ¥ 43 87 & ] 4b B3 [ € % 45 3 5 XL Mgl &3 RT-PCR
S AT UE B 0 U5 TR AE B SR KO AT 3k AT AN L B SRk Rk C-37 BT T
% HPLC K, Z59L 5 RBEIENMXT MM, FIEHERMN T S E- oA — RS
([ 1-7-4)

(2) 1 REEHAE FPS JE D K UM 1% ¢ Be o 5 4 O oo bt

ERFIE BRI AR AN (FPS) & —f 1, 4- B e R,
i1k IPP 1 DMAPP %5 & = i GPP, J5 & 1M IPP 444k i, FPP. & [ #LHl & DMAPP
(GPP) th FIk i AL 0 f7 e, C) 2k L B B W 0F 3 T4 M sk L 7 i 1IPP
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. ; : ®” LA
B 1-7-3 & Cad 3P 4R 1KMY % HAFFH B 1-7-4 SEIERE R HPLC AW i 75 8

ATCC15834 i 7 i) 2 R EES S ES T e TTE
' Ay By C REPLEH: D FRERERM C-37

1) Co fi T~ 3440 DUSE (1 17 76 JE B B F BRI 7. /€ FPS f94E I F . DMAPP (GPP) 1y C
Yot TIPP 4 Cow TR A B R B AS R .

LW AR BERR (FPP) U F R 5 A& R i £ 40 0 i, 38k FPP (14 %
RN, Fk FPSoffEER R AWM REE P REBEAER. M SE4Y
£ T ) PR E A FPP, H G 0 FPP 7 5 fBL I M (AMS) BUEHAbME I F .
JE RIS — ARG Y WS I (AMD), FPP 761 #5144 (0 & 8O% 58 5w &
AW reht. R, BB 90005 0 0K M AE ) 75 Ve L £ B R {3 B cDNA B F CaMV35S j g
FZF . AR R 8, i &R AF H ATCC15834 4 S48 A # . PCR 4¢
HrH Southern B 43 & W], SRR JE I LB & 8 75 # A9 3L 8 41 b s Northern B3 43 #7 §iF
ISP AL R A2 /0 AE 3 PR SR IN A R b e S stk P U ks A RYSPEwrss e, 59
BOAA b, BEREH A MM AR KB @ T AE I (P 1-7-5) 5 @5 % HPLC # i €0, %3t
HEREEETRRI2.0~3. 0mg/g (DW), SxMMILL, HHESTRES3I~447F (A
1-7-6) .

z 5
g 20 eiﬁ 30
; ﬂﬁ 20
s 10 G
& % 10
= i
e T

(VPR B 3 3 = 00 2 3 4

LA Ea HRE
175 HBEEERAER € 1-7-6 P LEHEFE HPLC & ay
ik 5 56 B 09 ke # LR E R SRRt R v =5
LRI 2 B REDH S oL & LA R 2 BRI F R
3 FEMRM F-24 & 4 FEAE A M F-26 £ 3R F-24 Ry 4RI BB P26 &

(=) Ti OB ST 01 5 AL FPS JE X % 4% 1k B 1 5 4 & W b
SEAEOR ol 488 8 7 8 AR - R AT M AR . B TE AR R AL
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»n
e
Ty

A PR, K, BHM YN AR
b BT AT A A A A
RETHERG /. A AN E % Z4
PIEBGR BB EADS, & H i
WILRRGEERE G R RPN R
WHRROBERERZ—.

LBA4404 A3, MG M AE 09 25 VB L B B MR &
fiti cODNA % A% # ., PCR 4387 #l Southern

FEAMEEPEEFESR/ me /2(DW)]

LA
BP0 43 BT 2 B S0 355K 1R 8 A B 9 8 f o
Bl 1-7-7  HAREFEM B HPLC 05§ P2 s Northern E[) i 23 B7 i B 4 38 3t 1
wﬁﬁﬁihﬁjﬂﬁﬁ@;ﬁf ; FEAE S B R AL N ZF R PR SR OK R IR E
LR AP MG 2 RPN F-1 & g - > —
3 ORERLIABUER P-4 B A BESEKIB F61 &, {&ﬁ; WaR FriE ﬁmj%;ﬂz{w‘ s
5 KPILPINTME F-62 B 6 BILNMMF-T3 & Lli]#ﬁﬁkﬁ{lﬁﬁ?ﬁﬁﬁﬁ "Olgle (OW3,

0 HEA EG A A DRI R B 1Y 7 O R R
B2~3 4% (& 1-7-7),

M, SEREMERBXERN TR S

() ¥ §5 FPS JE A i) v 9 R 53 Bt

FERTSC (=0 SN G LR R 77 85 M FG AL S X 5 B B A WD W e B TE S
R T 5 FPS JE X 8BRS, A0 EW . S HNMEE S 25 RE S0
KTBFAERIXE I, ST, 3 1o 4 3 10 35 30 1 S 31 19481 1 4% 1 g e iR PN
cDNA JCHE P sd BEPS IR FPS SR . 5o w5 Rk Bk i b e, SB35 35 s G 664k, T
Pl e B A SEARSE T Ak Ee g A RE RO

1. AaFPS1 cDNA By 52 B #0155 51 3 47

M\ F i W 7Bk R 025 cDNA SO, HI4r B i W i 54 1t — 4> 850bp Fil— 4 800bp 1
DNA KB JPS00Hr RUX A BN TAN FPS M. A5 M e il 89
#47 PCR ¥ 143 8] £ K ) AaFPSI1 cDNA,

AaFPS1 cDNA 7 1333 3L, HHEIFRIF 31 5 B 4 % # 19 FPS cDNA ([ 1-7-8)
M1 BE D 9620, Hifh— 343 RSB & 1. 4r F T2 N 39022Da, JLE SRR T 41 45 4 5t
My HE . AR B BFA T8 0 W4 5 93% . 45% . 98% ., A ILERIT | 5 T4 O MY
FPS —#£ 41 5 NIRRT, X 5 PRSP BULRR A 8 40 9 46~52, 88~105, 61~
65, 91~92, 226~265 (HHEMIT). S ETFH M FPS cDNA WBUS R MAEMIS X % T
HETMEE TR A RERB LML (BIEES) . Ei1R 4-TACO—I(ATC) . 113-P
(CCCH)—=L(CTC) . 212-V(GTG) =M (ATG), 268-P(CCC)—=A (GCC) . 275-T (ACC )=V
(GTC),322-H(CAC)—>R(CGO),

XAl ol RSB R 5 A R A A RUAHEE B i DNA i 2 &84,
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fpal CTTACA 6
afl TACA 4
fpel AA: 67
afl AATACCCCCCAAL ACACAL ,mnmrcmrnasnnﬂccmn_.mnﬂuu 73
fpal A a 146
afl 148
afi M 8 8 D LESXTPFLEYOYDTLEGSTETLTI®MNSG D 24
fpal --T =Tr e 219
afl CCGCCTTCGAAT \CofTGGAGEAAN 218
Sf1F A FEFDDDSRQWIEXMLDYNSVYGPG G K 49
fpsl. 2w E WK e R A oWk By e Ta L]
fpal o 204

afl [ECTGAACCHGGGAT TCT T 202
.flLN&GL!V\PDU!QLLKGBII’.'DD:]13

fpal--- 367
afl TTTCT [PGAATGGCT TCAAGCATACT TTCTTGTOCTTG) 364
lﬂrl’.l!ALBI:]_III.QA!!I.V’LI‘IDI!IDDI
fpel. . = 2y = 98
fpel-- 440

+r1 R TATAEAE AN roar s

afl :ll;nlgnﬁcnrnn}xvunxannnuz

fpal 122
fpal T G 513
afl TGGAATTCTTCT A 509
afi 6 I L LRNWEHEVYPRILXKTEKGEHETFRGE KT PEYVYV D 146
L B S B I .. 146
fpal 586
afl CT m_ G 582
n!ll.\rDl.rlllVIlQ'!Al G g xgl.x'r'rl.vzu
fpel. . . e Iu R + s o W RTE
fpal T- 659
afl TGTT ACTA 655
afl 6 E K D L 8 K Y 8 L 8 I H R R T V o ¥ ; ; A Y Y185
fpol . . . . . L L L L + « . 195
fpal = 732
afl CTCATTTTACCT TATGTT 728
afL 8 F Y L PV ACALLMPEFGET DTLTODTEKTEHTYETVE 219
fpal . . ... 219
fpe = = == BOS
afl fBcTcoTTs GGGTACCTAT TTTCAAGTTCAGGACGATTATCTAGACTGTTT TGGTGCTCOCGAGT 781
afl M L VEMGTYF QVQDDVY LDCVF GAP E 244
e R O P A s A
fpal c TEE 870
afl TTGGAAAGATTGGAAC TGATA' TAGT 874
af1 ¥ K C 8 WLV VKATLTEL 268
EPOLly o s o o W oG dEC BN M TR SR N OE T oo G o . .58 zee
Epalf--—-—mm e G- A 951
ar1 @ ARA AG 947
afl W E E n K K l L HEWMNYGEKTEKDTPAMSBVAEKTYK 292
fpsl . . .. aez
L A== ——eo--G---- 1024
afl GA oo, TC AGCTTATCA 1020

tﬂ.l\"YITLMLQAVIED‘J’IITB‘IKKLI'l'!l'l'
fpal. . . . P i)

fpal-C T C T 1087
afl TTCT 1093

-flslznipsxavuav;xsrhsx:ynn:u

fpel 341
fpel A- T L T 1170
afl CCs TTCTGATTT TCGCATTCTCC 1166
afl QK 343
fpsl . . 343
fpal c - a c 1243
afl TGTC TGTATCTTT TTGTATTAT 1239

fpal = 1316
afl mv:mmﬂmw TTATTGT TTTGGAGTTCTTGATTTATTTC 1312
F T 1337
afl ﬂfﬁmmmm 1333

] 1-7-8  AaFPSI cDNA (afl) S5 ¥4 # FPS cDNA (Ips1) 4 R R T i b A
e R LW T @ M) i NG A KL EL /R IR 5 s o 5 PP IR s s A A A Ak
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2. AaFPS1 fIREAFEE

F e A0 22 0ok 5 5 10 400 A1 40 J 4 S A7 IR R R AR S i, S5 SR R B% LA K AT
BL21 {41l £2 B 490 A7 0 8 iy o] 0 3 /9 FPS 164k, 10 A 3 36 AR BUi BL21 41 Fl BB A 16 A
R BRRRE 50 BL21 i 40 g SR B JLT- R GEI 3] FPS fEfLIGHE . A Ak 6 A T R iR &
#h GPP (gerenyl pyrophosphate)  DMAPP (dimethylallyl diphosphate) MImA. K ¥
A GPP iR G LT ARGV, dE— &8, 54 FPS AP BL21 i) 40 il $2 1
WA Mn? ™ BI{EAE FIRA flE1k FPP #1 IPP (isopentanyl diphosphate) JE R, GGPP (geranyl-
geranyl diphosphate) ({51, Nkl LUEW X — cDNA g5 8% 1) 8 (1 B A7 FPS 3§ £ i A< 2

A B C D GGPPS (GGPP synthase), B i% 2 [H 4 # 9%
97kDa—— # FPS.
68kDg —= e 3. ﬁn*mﬁ
43kDa—=— — [l 1-7-9 F B — 4~ R g e 25 L g
N g ML LT 100, 0 882 K22 Mo
. I8 B AR e AT B N A SE 41 C-IPP

. R Il GPP JE A 4-1 C-FPP (3 . % 3% Kl (K 5t A< 2
179 AGFPSLAGLIE I SDS/PAGE  Jpag btk 47 T 4. GPP il IPP g i ] 91 2 ¢
N b WBERAL ), AT 09 9 6 Y BLORAY
' ‘ ‘ O B [ () AIE B I 28 0, il £ 1 e 1 4

AR BOCR A5 BoeE i A B (exponential decay function), FHXFE$ECH 0.99,
A6 GPP Fil TPP #e {14 4] s 1 5 of e v - okt 6 ok 0009 b6 SR 45 . TPP il GPP 1) iE )
MR AT ARG . HISCREON 0. 99, WY - dh 2 51 IPP #1 GPP 1y Ko, fi4)

W24 29, 4pmol/L #1 17. 2pmol/L.

(C2) RS SRR A O i E DALY vE B . K I T i AL RISy 153 B

R R AR RS, RS S TR R A A e HEI, A
KSR M AEW A R AT O R AL AT (L Ve SR AR BERR  (FPP) B 180w 1 53 11
R 2 — PR ) . Bouwmeester SGH T2 M RREE S X EMS
AR AR A o A . [ A i sl Al TSR M T A (amorpha-4. 11-diene syn-
thase, AMS), 77 & H 5B 0 1 45 1R, (RS RBR 4 O I 0% 335 1k 200 A0 0 A2 0

X AW ) FPP AEIE 4 B i M R — A PR R e . PRI, 5 B 58 A A 44 0 Al
fkljh‘i F*a R IR 6 S I R R R TR R T AR A R AR . AE 2000~
2001 4, bR AT JLASUFFE 41 AT Ak R T TR R S R AR ﬁ% B S DR 1 s R et . (HLE A
l_-LFYJ);i[H?fJ‘}’fJJNkﬁﬁ [ AU Rk 3K 0 A B B A AT . XS 45 3 0 AR A il 4
TR G . seoh, EEMNIAYAES] T SR 001, fh TR
TS EEAEAL Y FPP IAE USRS B D B SRR U O il 0 05 1 AT G A
S AN T RAIE, MWk, RESTHSRAPOEEM B ARELHE, ARBAFE D
BRI . % HOhfE, oS R R EFE RE SRR R P R S S, B
B S S

AWFFE MG Per Mercke %5 v BE (1 S5 BEE 6 A BRI )F 5. I RT-PCR 11 J5 3% MK
DU 7 8 @™ & 001 Wi s SRR R A M E N (AMS gene), 7ERMG I bt Bk



FL¥F PHEFHZORMIR| 107

TRCRER O XF SEREAR AR A WA DY B LAE W P i Rk AT T4

L BEEBR_S S cDNA HE

ARG ARG A SRR IR 5 B cDNA FSI B 51, LU 8 9 E cDNA K B AR i 47
PCR 4% . PCR ™12 1 % HIRMSEI 0k %58, 799 — 4 K 2067bp ) DNA 314 =4y

1 GTTTTGAAAATCATGTCACTTACAGAAGAAAAACCTATTCGCCCCATTGCCAACTTTCCTCCAAGCATTTGGCOAGATCAGTTTCTCATE
1 M SLTEEKPILIRPIANFPPSIWNGDGO QFL]I
91 TATGAAAAGCAAGTAGAGCAAGGGGTGGAACAGATAGTGAATGATTTAAAAAAAGAAGTGOGGCAACTACTAAAAGAAGCTTTCCATATT
27 YEKQVEQGVEQTIVNDLEKEKEVYRQLLTEKEH ALTED.:TI
181 CCTATGAAACATGCCAATTTGTTGAAGCTGATTGATGAAATCCAACGCCTTGGAATACCGTATCACTTTGAACAGGAGATTGATCATGCA
57 PuxHANLLKLIDEIQRLGIPYHFE@ErnHa
271 TTGCAATGTATTTATGAAACATATGGTGATAACTGGGATGGTGACCGCTCTTCCTTATGGTTCCGTCTTATGCGAAAGCAAGGATATTAT
87 LQ(:1VETYGDNI@GDRSSLwFRLunxucvv
361  GTTACATGTGATGTTTTCAATAACTATAAAGACAAAGATGGAGCGTTCAAGCAATCGTTAGCTAATGATGTTGAAGGTTTGCTTGAGTTG
117 VTCDVFNNVKnxmsAFKQSLANDVEGLLEL
451 TACGAAGCAACTTCTATGAGGGTACCTGGGGAGATTATGTTAGAAGATGCTCTTGGTTTTACACGATCTCGTCTTAGCATTATGACAAAA
147 YEATSHRUPGEI@LED&LGFTRSRLSIMTK
541  GATGCTTTTTCTACAAACCCCGCTCTTTTTACCGAAATACAACGGGCACTAAAGCAACCCCTTTGGAAAAGGTTGCCAAGAATAGAGGCS
177 D AFSTNPALFTETIQRALEKGO QPLVWEKRLTPRTIEA
631 GCGCAGTACATTCCTTTCTATCAACAACAAGATTCTCATAACAAGACTTTACTTAAACTTGCTAAGTTAGAGTTCAATTTGCTTCAGTCA
20 AQY I PFYQQQDSHNEKTLLEKLAEKLETFNLTLGEGS
721 TTGCACAAGGAAGAGCTCAGCCATGTGTGCAAGTGGTGGAAAGCTTTCGATATCAAGAAGAACGCACCTTGTTTAAGAGATAGAATTGTT
27 L HKEELSHVYCKTWWEKAFDTIEKEKNAPCLRDERTIYV
BI1  GAATGCTACTTTTGGGGACTAGGTTCAGGCTTTGAGCCACAGTATTCCCGGGCTAGAGTTTTCTTCACAAAAGCTGTTGCTGTTATAACT
267 ECVYF WG LGSG[FJEP QY SRARVYFFTEKAVAVIT
901  CTTATAGATGACACTTATGATGCGTATGGTACTTATGAAGAACTTAAGATCTTTACTGAAGCTGTTGAAAGGTGGTCAATTACATGCTTA
297 LI DDTYDAYGTVYEELEKTIFTEAVERTWYSTITC C.L
991  GACACACTTCCAGAATACATGAAACCGATATACAAATTATTCATGGATACATACACAGAAATGGAAGAATTTCTTGCAAAGGAGGGAAGA
327 D T L PEYMEKPTIYKLFMDTYTEMETETFTLAEKTESGHR
1081 ACAGATCTATTTAACTGCGGCAAAGAATTTGTGAAAGAGTTTGTTAGAAACCTGATGGTTGAAGCAAAATGGGCAAATGAGGGACACATA
37 T DLFNCGEKETFVEKETFVRNLMYEAEKTMWANETSGH.I
1171 CCAACCACTGAAGAGCATGATCCAGTTGTAATCATTACTGGCGGTGCTAACCTGCTTACAACAACTTGTTATCTTGGCATGAGTGATATA
37 PTTEEHRDPVYVYIITGGANLLTTTCYLGMS SO D!I
1261 TTCACAAAAGAGTCTGTCGAATGGGCTGTCTCTGCACCTCCTCTTTTTAGATACTCAGGTATACTTGGTCGACGCCTAAATGATCTCATG
407 F T KESVEWAVYSAPPLFRYSGILGRTRLNDLH
1351 ACCCACAAGGOCGAGCAAGAAAGAAAACATAGTTCATCGAGCCTTGAAAGTTATATGAAGGAATACAATGTCAATGAGGAGTATGCCCAA
47 T HKAEQEREKHSSSSLESYMEKETYNVYNETETYAQ
1441 ACCTTGATTTACAAGGAAGTAGAAGATGTGTGGAAAGATATAAACCGAGAGTACCTCACAACTAAAAACATTCCAAGGCCGTTATTCATG
47 T L T YKEVEDVYWEKDTINRETYLTTEKNTIFPREPLTLH
1531 GCTGTGATCTATTTGTGCCAGTTTCTTGAAGTTCAATATGCAGGAAAGGATAACTTCACACGTATGGGAGACGAATACAAACATCTCATA
57 A Y IYLCQFLEVYQYAGEKTDNTFTERMGDETYTE KHL.I
1621 AAGTCTCTACTCGTTTATCCTATGAGTATATGACTACCAATCCTTCGTGCATAGCCTATCAATTATATTGAAAGGGTTAACTATGCATGT
537 K S LLVYPMSTI =

1711 CTCTATGAAGAGAATTTCTCAAGCTATTTGGTGTTTCTTGCTGGCAATAATAAATCAGACGCATAAAATTGTATTGAACTATATGCCGAT
1801 AGCTATTTAAAGTTATTATACAACTAAAATATTCATAAATGGTATTATACTTTTACTTTGTACAAAAGCAAAAGTACACTACTGTTATGT
1891 AACATTTTAGTTCTATGATACTTTAGTTACGAATCGGCTTATATACATTGATACACTTTTATGCAGAAAACCCTACTAAATAAAAAGTCG
1981 ATATCTTGTACTACACATATCGCACGAATTTCCGTTTGOCGTTTGTATTTTTGATATGTTATTTAATGAATATGTTTCATGTGGTTG

B1-7-10 SERERL 64 A cDNA F¥ 51 145 5 19 20 55 R 15 9]
1 e LR A R R A I 0 S e
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97 4kDa—

66.2kDa— o2

43 0kDa—

e

31.0kDa— ?

k.

—

WP NG . (E genbank JEME, RS AF327526, Hidp 5'9E4iH5% X
K 12bp, 3'#ifIX & 414bp, FHFGX K 1641bp (F—4 TGA &
L) . IR 546 R LR (B 1-7-10). 45 Merche %
FERE T S S R AW cDNA MILL, [EIRYER 97.99%, A
21 AbAIR) . oAy 8 AN e GRS X, iR 5 MR IERRIN 25 5
B 11 26 11 G 1) B IR T 9 () Ik 99 %4 .

2. MR _FAMEEEABAEDNRE

B IR A cDNA (459 X5 51 36 A D7 30k 4
& pET3d, TE4LE R 5L KB AT BL21 (DE3), KHHTFH#
i 24880k KW (ODsoo 2928 0.5) B I A Immol/L
IPTG S #%ik. M SDS-PAGE f4i% ([ 1-7-11) o] LLF

Bl 1-7-11 %EPEE 5

£ T R LE K T o8
BL21 (DE3) ot %k

SDS-PAGE 3, 3k [# i

CFH, FERIE RS A U B AR, T RN 63. 8kDa.
. EREEE_SAMERSA DNA Y RE

LI # 8 DNA MBI, MBS — & & cDNA

A pEIsGBLE DED: gy xb5I g1k AT PCR 5734, #5) —%& 4392bp M5 =4,

B pET-AMS/BL21 (DE3); i AN ’ . o

- s mgy AN SIEBIEX E S ZRIRWME N - BUF S KM

AR H4 DNA (gAMSD) 5B M 4 8 cDNA 4

S g W, gAMSL 445 6 & F. E/AM NS FH 97bp, RN E T H
1698bp; fUff 7 4h T E/hMSh T 87bp, B KM SR F R 382bp CHIXY R F 29 4~
FUERA 127 NEOERD (B 1-7-12), gAMS] 1 3'JE B IX 15 S B 4 5 M cDNA 1 3

1EBPE KPS0 — B R M6 45 B A N 4 DNA FRE T Rk

ATG TGA
S'NTR 87 271 382 219 139 249 294 §3'NTR
5 I e N g S N g g N I 5

14 1698 176 128 97 112 !
[ ]sar LRSS

P17 12 R S S R DNA &S

P b BT P ORISR T L R 5T BT B A AR L B b ] A T O A R

FEMN TR T T Ay 00 807 i W10 5 1 00 L5630 8

4. SEFEER— % &5 2 B AY Southern ENif 53 7
TP 45 SR A W BE B O AL IR A1 DNA T cDNA th 8 45

EcoR |

Neal

Neo 1Fl EcoR [BEYINE L. 4351 20pg 7 # & DNA. Jl Neo LF A130kp
EcoR MY, WikinH BMEHXBER EB L. U [«¥P] —— 9416bp
dATP i i S8 FB 155 B4 1C cDNA % 5E. B9 Southern —— 6557bp
Hese., MESRATLAFR . 28 Neo IRY) Y # 5 DNA AT 2 2 g

s, 2 EcoR IREYINYTT 25 50 DNA A7 3 k44758, Wb Fen)
UL AR — A 2 IR L E AR 3 AN UL e
AAFAE T d e 4l (B 1-7-13),
5. EER_GAMERAEEEARRAAPRIEN RI-PCR 47
TR, 25 b A IR R R IE RNA, 05 5% £

B 1-7-13  gAMS] {67 & 3 H

2 rf i) Southern BV 4 H7
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5 —8E cDNA, PCR Zrr 88 BliE — 4 G R L AL A [ FE E 2 it
AP R IENR. B 1-7-14 20, 2B RS
FEICHAE T B, ERE b ok, HAER D BA K

B L vy T _‘" a

(=) HHSQS MM ikE. KB B 1-7-14 SR A ARG
2635 B He TR 5% K 4y Bt BV 5 AT

FER TP I IR0 UE AR AT W AR A MR AL T S B, 4 9 B ik
G RRLOR R AN E A/ A, Vogeli FHGE M ILHIAES T A S M RER KD
TR, RS EEEIE YRR G T mATE R R LY A R BE S . Kudakasseril %)
G, JH S AR A B R BK B (miconazole) . AMO 1618, CCC fil MER 29 &b 5 # %
{1 JC 490 JL % 3B 25 B S ol LU EV C-IPP A B B R MM E S E W& B, Wik, &
W 7 5 A 5 R RO S SR A s BELOBT 5 A/ G i, A T A 666 1 00 O R L 5

-23 GGATTTGGATCTTGAAGAAGAA
ATGAGTAGT TTGAAAGCAGTAT TGAAACACCCAGATGACTTTTATCCATTATTGAAGT TGAAAATGGCTGCAAAGAAAGCTGAAAA
MSSLKAVLKHPDDFYPLLIEKLTEKMNMARMEKTEKATEHK

1
1
88  CAGATCCCATCACAACCTCACTGGGCTTTCTCTTATTCCATGCTTCATAAAGTTTCTAGAAGTTTCGCTCTTGTTATTCAACAACT
30 QI PSQPHWAFSYSMLHEKVYSHARSFALVIQOQL

——Actin

175 AATCCCCAGCTTCGTGATGCTGTCTGCATCTTTTATTTGGTTCTTCGCGCTCTTGATACTGTTGAGGATGATACAAGCATAGCTGC
5 NPOQLROAVGCIFYLVYLRALDTVEDDTSI AA
262 GATATCAAAGTACCCATTCTGATCGCCTTTCATAAGCATATCTACAATCGTGATTGGCACTTTGCATGTGGTACAAAGGAATACAA
88 0 I KV P I LI AFHKHIYNRARDWHTFACGTEKTESFYK
349 GTTCTCATGGACCAGTTCCACCATGTTTCTACTGCCTTTCTGGAACTTAAGAGAGGTTATCAGGAGGCAATTGGGGATATAACCAT
ne-N LER0. 0 FH A VS T A FLEEL KRG Y0 E Al G20 K ToM
436 AGAATGAGCGCTGGGATGGCAAAATTTATATGTAAAGAGGT TGAGACAGT TGATGATTATGATGAGTTTTGTCATTATGTTGCGGG
146 A M S AGWMAKTF I CKEVETVDDYDEFCHYVWVARG G
523 CTTGTTGGAATAGGGTTGTCAAAGCTCTTCCATTCTTCAGGCACGGAAATTTTGTTTTCTGATTCTATCTCCAATTCGATGGGTTT
176 LV & '@ L S:K L F WS 80T BN ASF"§°D 5 I8N 8§ 8 G L
610 TTTCTTCAGAAGACAAATATCATTAGAGATTATCTCGAGGATATTAATGAGATACCTAAGTCACGCATGTTTTGGCCTCGTGAGAT
204 FLOKTNIIADYLEDINEIPKSARAMFWPRAE.!!
697 CGGAGTAAATATGTTAATAAGCTTGAGGACCTGAAATATGAAGAGGACTCTGAGAAAGCCGTTCAGTGCTTAAATGATATGGTGAC
233 RS KY VY NKLEDLKYEEDSEKAVYQCLNDMWYT
784  AATGCTTTGATACACATTGAAGACTGCTTAAAGTATATGTCTCAGTTGAAAGATCCAGCCATCTTCAGGTTTTGTGCAATACCACA
262 N AL I HI EDCLKYMSOQLKDPAIFRFCAILIPDO
B71 ATCATGGCAATTGGAACACTTGCTTTATGCTACAATAACATTGAGGTTTTCAGGGGTGTAGTCAAATTGAGACGTGGTCTAACTGE
291 | M A I GTLALCYNNIEVFRGVVYKLRRGLTA
958 AMAGTAATTGATCGGACTAAAACAATGGCTGATGTGTACCAGGCTTTTTCTGATTTTTCTGACATGCTTAAGTCCAAGGTTGACAT
320 KV I DRTKTMADVYQAFSDFSDMLEKSEKVDM
1045 CATGATCCCAATGCCCAAACGACCATCACTAGGTTAGAAGCAGCTCAGAAAATTTGCAAAGACTCTGGCACCCTTAGCAACAGGAA
349 HDPNAOQTTITRALEAAQKI CKDSGTLSNR REK
1132 TCTTACATAGTTAAGAGAGAGTCAAGCTACAGTGCAGCTTTGCTTGCTCTGCTTTTCACTATACTGGCTATTCTTTATGCTTATCT
37 S Y I VKRESSYSAALLALLFTILAILYAYL
1219 TCTGCTAATCGACCCAATAAMATCAAATTCACTTTGTAAGAATCTCGCGGTGATACGTAAGCAAAGAAGATCCAGTCTTGAAATGT
407 S ANARPNEKI KFTL

P 1-7-15 &8 B O M cDNA Y50 H1 450 05 11 2 5 /% 17 4]
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EEERESE. ANmiEmHEEsE. AFEERE CEROMELL, KPR E RN —
TEHERRER 001 P T — 1B SE (squalene synthase, ASQS) cDNA, HTE KB
R RS,

1. EEEH A cDNA /%

F RACE Jrik ville T— 4 KT & BS54 B cDNA. AL RNA 8 5R 45 —468 <DNA 24
Bt @l 8 Bt SR X, AN T 651405 adapter 514543 I8 PCR $ 1145
B 3"AHGIFFS (3'RACE). FIZEMUIY RACE Jrikdk## T cDNA 5" K565, 45 3'RACE K[
I FH— N5 005 | PR A R 3 e SR 5 | 0 T TAT 7 36 &% 5943 B0 55 —BE cDNA 9 A& 5 |-
T ZBRIBTRRE. £198] 5 cDNA #1 3 cDNA fF51 5. o] BS54~ 4K 1539bp 175
H M  8 cDNA JF31 (] 1-7-15), % cDNA {255 1257 4~Bf 4L 19 JF B A3 HESE (open reading
frame, ORF), 23 ~B#EA 5" 1EH#i% X (nontranslated region, NTR). 229 4REALy 3/ 46 B1% X
FI 30 AR Z AR TR 2. fEDNAM 3 EBIF X WA KB LM B RBITFBRMERS S
(AATAAA ), {HAE cDNA %55 1257 PMIEAL R3] — Bt AATAAAA 551, 1% cDNA #El 415 —4~
418 Aﬁﬁ-ﬁﬁ{lgﬂi’ﬁ% Rﬁff{lﬁn%%ﬁfﬁ a ﬁ&tﬁf ?!1"3)}:1' 2y 47. TkDa, ﬁi?ﬂﬂ pl j‘-] 8.45,

B 1-7-16 5 4B & B & AR BRI 50 09 HE 5
art A OE s RE B IS AR S A b NGRS A ara RHELEIFEME M sap WA BB GRE yea }'Jﬁ’r’
BRSO At s S AERRER AL b BTk drn M A BT S I i 3T RACE K BE . robinson %% /Y 6
TF K A EHE L 30 46 HE F 4 JHECFdp s . BURLRE SR AL 03 5 (0 A MR A0 . A, 10020 Myl KM ff'..
=80 M K. =60 00 I RLP:
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. ERAMAMAEMYMNERSHEERF MR

FFF I G BT 8AF Clustal W HE S %45 4 860U/ E 72 B 10 304 4 Fh 38 46 4 86 0 0L A8 7
S, GIRBWENZIEGFEREQFREE (8 1-7-16). FHEBHAM 5% MEIE. Wi,
ANFIBERE () — BHESH 3K 702, 77% . 44% 1 39%, Robinson S BB AM RS & T 6 4~
PR, EFBERSHDRERIX 6 METFK. 6 MEFRPHIA (I, NV, V) £
R EORSEAY  TPR ST X T AT A PR T PERSAR . T 1 W 2 T 0 S I VI A1) — SO 0 A X
1 LI A3 A DX 080 L 1) S AR 48 K 2 MO8 S B K B RR . RSP IX VI B A O 2 B 4 2 i 11—
A A W) BE Rl 5 1 5

. BREFOSMERESA DNA 58

F PCR 75 155 B3 8 — /> W48 A W 25 P 4 DNA %[ gASQS. gASQS J¥51 A mRNA
BRI F) 2 IR B K 3852bp. gASQS 19 3'JEBHIR X 5 B4 A BE cDNA (9 3/ 4k 8% X

ATG TAA

5'NTR 195 43 90 76 70 144 105 147 76 89 92 46 70 13 ¥NTR

l:’ SET MET
P 1-7-17 @0 & B 2L N4 DNA /Y45
PP bR & PRSP T LU0 5 3 MR M R, AR T AW
BT bR A S R RE R B (5 T F 0 S B P S T O R X B

FE B — By . W 45 W6 46 3 41 DNA IR F — LR
DRIEEN. A M ERNA DNA (gASQS) S o7 4kDa— il 14 Sl
MG cDNA i b1 [X 7 51 Lb 42 5 75 77 5 % 2 W 2 (4 e
HDNAAT — AN FF . 55811 4 8125 4y .
gASQS AU 14 AW £, B K4k T 195bp,
/NS SR Tlbp GHIXERE T 65 S JEpg 4 4
WA s 13 RKEEN 71 ~540 MEAFRR N & T4
PP ix s bbbt 7 (] 1-7-17), S BRSO E 24 m 31.0kDa—te
W& T MR F AL 85 ) 55 10 55 8 0 O 5 1) Ik R 4%
AR AL '

4 BREBAMERHHEPHTBRE B 1718 CARMMERRL T 30 18

MR £ cDNA 181 DX PR 90 C ool IR0 A0 S0 0 M B £ 4
R 30 M RERBII o i AliBcdeis i E *;’—‘F“f{:r’;'g’:“:)pffkﬁ;ié
& pET30a, 4l ik pETASQS 5 pETASQSI. | 2 M. A Tmmol/L IPTG % 9 %1k
ERWEFFIA BL21 (DE3), KEAFFE 37CHIFE B8 shombcssim, %2 pETASQSL 1/BL21
AR (ODsoo 2534 0.5) BFHINA £ 3 B % Immol/L (DE3) SP&KMBAET: M %104 T
B IPTG %S %3k, S0 % 37°C 3h, I ImL c MERRME: B AR i T b
HIHRHETT SDS-PAGE LWk K. & 4 % K i 454 = dom iof R I O T 4T 1

43 0kDa——gy
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B cDNA I KIBHF R P HFRAKRMBIBEASRRELAWT. BEXRER, NABREES £
kAL K EALTORGE W, S5 R RV IEMAE M MF S R IEMA. M SDS-PAGE i
ﬁm(@17w)ﬂﬂ%ﬂﬁﬁ(X%&ﬁmr?mAQEEMi&#%¢ﬁﬁ& 5
TR KN 44. 5kDa (93d B RKHE A KW

A, BEARFPSHEREXNBFTERLIEBHIN

WEHEREILERR ERERE TR RRBEERE (MVA) SR, ZERENKR
bt T . KR WA A IR EE LR A, R AR A (FPS) ZiZ&‘EmiM
iz —. FPSR TR A5 R, #E{L IPP f1 DMAPP R i, 4@ GPP; #t— %41k
GPP 1 IPP JZ i » 4B FPP, thF FPP &b-FARMsr L i, Bt FPS AN RE RN M
RBHER A R . A EIEH R Y], FPS 7ER5 L85 BRI A & R b R E SR .
A TG, MYENERENBRRKTYS FPS MR KF, EARAR., MEHR
IEth. XFFPSEXRRR _HMAEY SRS b B s, df o E . M58 P
AR FPS LM, 45 REESEPI B b FPS MORGE IS M8 n 12 4%, Mmoo Rt ey 4
. FEHEH 025 A [HEHEXRAN 0.3% (DW)] it it £ikMAE FPS M M4 R %
W, EETEPTFEETRE RS 1~24%, FREENAEN SHTKE 001 [F
WESRAR0.6% (DW)] Rt F BN FPSHHE T FEHE T BALW. HHLKE
TP R ML R R ) B R R A A R 4 AL

() EALRIPF Ik B B 56k DA RTBR 16 23 1R il

A S 5K BT FH 66 R0 R D 4 S B S AR A 00 7 8 SRR R 001, H 41K pBIFPS 1 &
A N IR FPS JE[H . X 56 IE N AR Southern KI5 R KW, ShIE FPS JE[H C 8 84 5
eI BRI DNA rh, B EEIH T 85 09 RNA B 2 22 Fn i 1 Bl 2% A8 45 Rk W, &%
K7 @5 v FPS k[N 7§ or A B 3 (0 7K 7 308 Rk .

(2) P IS0 FPS MGG YE K 88 & & W or bt

o 3 P T 5 1 FPS BTG PE A0 BTl B LI 1-7-19, MR 1-7-10 haf LA . 6 L PR 75 2% 00 i
M AL R R 23 . o B IL R bR ZR F6 (1) FPS BTGP A e . 6 3 D i v ot
WG RAITEREY, SN P FEEN T R IR RIS 24. 220 ~34. 4%,
BELRBRR F6 T HE S, K5 0.9% (DW) (& 1-7-20), Zi4 1-7-19 sl 1-7-20
AfRLA . FEBEDIRRFR (F6) v FPS TG P4 & (0 e 5 5 75 35 2 & I 09 09 /K F A — 3L

(2) AWM FPS JE N X 5 4 79 45 e i) U 7

FPP {3 T2 5 i AC I iR 42 0 247 . Ak FPP i & il M s iy .
I FPS af fE 462 52 489 5 il 78 vp R VR B F . ISR T AR B S . WABUR B sl AR 46
BT AN M S AR R R R LR KOE S FPS st K. R &k i, MiEH SR
IELE . FEH Ot R RERE FPS LI, 45 AL AL R B b FPS (1 B s PR3 n 12 4%, f i
B S RARRT A . EEELEN T HREE SN0 FPS RN B kAP REEL, 48
FEER SN S ESBERSMHA N 0.9% (DW), AR #55 34. 4%, X £ FPS



FL¥ FHAZORMTE| 113

1.0
= uJ
'% _ 08}
g Z o7+
\f‘._' 3‘\5 06t
= W 05
< % oat |
4
E HE 03}
@ e 02t
g 0.1 Q' i
0 CK Fa F6 FI8 0 CK  F4 Fo
B 1-7-19  $EILB P B9 FPS 85 ¢ 20 07 B 1-7-20 #AFAESEMEBELS®R
Fa. F6, FI8 ¥ aEH ¥ dh . CK K56 A ¥ 1: Fi, F6, F18 M5 LM H 8. CK AR 568 15 %
R YA Tk £ 5 AT e B 1 05 ] g A A BARRR TR

17 0y Y Tt ke % I 1

TET R AV A BT LR S B .
ﬁﬁﬁ(ﬁm)ﬂﬁamﬁWﬁHﬁnwﬁﬁﬁﬁﬁﬁ#@%%mm#iwm&
BB — R4 BB E . jﬁ&mHﬁﬂmnﬁ%ﬁ*ﬁﬁoﬁ[*&#@ﬁ%ﬁom/
(DWO ] it BEARY, SAE M R 0 & RS S B4 7 1~2 1%, 46
mﬁﬁ%ﬁ#%ﬁﬁﬁ%ﬂﬁLo%(mm;%wmﬂ%%ﬂﬁﬁﬁ%FK§OMLﬁ%$
ﬁ%%%am%(mm]¢ﬂ%ﬁﬁwg%%ﬁ%ﬁﬁﬁﬁ%%ﬁ%mwﬁﬂmﬁﬁﬁﬁ
24.26~34. 4% . NGB T EETRIEBTE 0.9% (DW), G RW (W)
FPS R DR i v 7 5 05 B 2 000 00 BB OS5 TG N0 FPS SR 5, R M E S 52 4 &
MLEXTAHZE AR K (1.0% ¢ 0.9%). ML F&5 BT LR i, SR i i J 3k FPS 2L 4 A 1§
ﬁﬁﬁﬁ%ﬁﬂ.mkﬁn%¢ﬁH$W$me&ﬁw.HGmMﬁwmﬁﬁeﬁﬁﬁ
IR o] REAT M 1. — T R R A B — WL R SR R R 0
wﬂﬂﬁﬁnﬁiﬁﬁ%M$ﬁ%,ﬁﬁﬂ%ﬂuﬁﬁ%%ﬁﬁ%%ﬁﬁﬁkﬁﬁ%&*ﬁ
[T E i B/ LI N T 1 L IO YA: G 0 1 P L R 2R R B P R R . R
KL SRR E T R E AR E R, W R AN S A T e F R, 54
—¢ﬂ%%ﬁm%ﬁﬁﬁmm%%mﬁ_Aﬁ%m%ﬁﬁﬁﬂﬁ-%H%ﬁﬁ%ﬁﬁ&ﬁ
Mo VI o LR — W PR OO BB . XH R R S ROV AR, A TS BT M

AW A VR L R P A A iz FIEAE S AT

N BEANBESQS MENRENBEEESBHNE MW

LT W FOAS B AE Y T 1 B0 45 5 . 5 A AL T 0% — 4S8 72 o th
FPP JE i B2 A = @ 2240 O 0 4% &2 05, EM@N AR B W AR AR v I O B
I R £ BAE AL O NSt R K AL A A 6 B RTIR Y . WRFCR B0, 1 10T 40 e B
#%WmAnﬁﬁ%f-mMm4%n&mﬁﬂ%ﬂmw-mw%ﬁﬁﬁﬂ%%ﬁ-MM-
ﬁ*ﬁ%mﬁim#%ﬁ&ﬁﬁ;m%#§WMAﬁﬁ%ﬁﬁMﬂm<mmmm)2ﬁ-ﬁ
AT IR P IR TR . F i EOOE R RNA R R A N &k
Ko 5 G TR 7 8 o 7 8 R L R AR A B I S
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(=) BEHEP R RE & R L

A% 52 5 i O R A O 2 5 4 R Ak AR DR AT (7 W R PR R R 001 I JCHE i . T 4R
pBIASQ A HH R X @AM NE . BN RT-PCR Kl 45 58 2 0], &40 5 L
kR (ASQs. ASQs) M4 AP 7E mRNA KV 75 20344 dl . 2 51 38 s 5
bk R ASQs. ASQs LAJATHE 001 $R R BT S RGN, SR B/R. 7£ ASQ: il ASQ:
WA ILE bR R, BT RSB T 19.4% M 21.6% (B 1-7-2D .

30r
1.0r
09}
- 08T
@ S 07t
% oo
= we 05
H
041
j;f ir o3t
ad 02f
o1r
0.0 - L .
1 2 3 4
0 CK ASQ; ASQ;
1721 S DT b A A K 1722 PR T U WO R R
CK ) 001 k&R ASQa. 1 xf M 001 #RAR: 2 FRILIBR R AQSy;
ASQs A i FE I B R 3 HEREIHBRR ASQue 4 FEIEHBRR SAQs

(C2) FEHEPT IR I R S R

JFH 8% HE RO B R B e 3 S U T h R T R (W 1-7-22) . SR BN, fERER
R ASQy Al ASQs il 5 i & i 23 ) b Xf LAR & 1 23. 2000 21506, 1T ASQe k&R
hE RN T REAAK, X001 BRARFRAY.

(2) e SCHMRAIRE I £ Wi R 363000k v 75 28 7 9 65 By U 4

WSO R LR R SR P i S 2 — JLT U O R R e A G
IS, A ALY FPP o35 8 & AR & sl A2 b i T2 AT iA% . 2002 4, Wentzinger
SR A P A squalestatin &8 PV ARG AL, & B 50nmol/ L squalestatin 4b #f!
BIRHAE 3 RIS TP AR . RESS R & MG YEREAR 8000 44T, I REM AT IR B, 2%
WA G o LB e IR B, RIS R R . AREE RIS HMGR #9376 #E, 500nmol/ L
1) squalestatin 4b PRAK & (9L IF 400 . fESEE HMGR #8420 5 54647, th i SR 8EY
SRR TR BINE R, SEE YA BONTAY) FPP, [, 58 LD RO BRI A9
R 1 R AR A g R

EAR IR P L RNA &$ﬂ1ﬂ‘ﬂ T A O WL TR 0 ek LA 9T X i R AR
ARG FE W) . AR AR A S S AL AR R B AT R 1R SR A R TR I
Ak R . et X EE LD B RT-PCR KGN & 3. Sz SR 5 Wk DX RE 8 3 0 100 ) 6 46 &
OGP . BEIERE S S S R SRR T 2006 A Ay R REE . RN Y
AR GRTIR 001 MR AR KW W 2R, SAEMM P HAMGER 8. EHENER ASQ i
ASQs AT Il A S RS MK T 23, 2061 21. 5,



Fe¥ PHEGORMIE | 115

MK AT LA . R AR RNA BN ) 005 £ 5 N 1) 23 B M 02 9 6
MEP G, HEEETREEPRAR, Bk, V] P S 0F T 6 28 A 4 45 AR A1 6 6 1
FUE TR LB TR T 8 A A e R B 5 e X TR A A I K 1 £ 2 B )
I 8 45 AR R T RE L [ TESCAATH) SR 9y o e S 7 85 A 0 0 I 52 1 k%
JI A T A S PR T A

T, it BEEMEEMBCRURNEEEE AW SENZE

M BB R KA E, TERY) R BOR B 109 24 I i 4 L AT W PR,
(RN ML 7> A K . Sl SR 2L fire B US4 . A AR R e AR
EAC A PE S I G SR LR BB (isopentenyl transferase, ipt) J& Akiyoshi
AR A AT B P o 2500 V% 2 40 3 2 3 0 R R o ) — A S il I ke g X S 1
BT B WAL IS5 AL R A B S L F MR B B e 4 % JEICR X B B BT JE 86 &, ipt
AP AT LR B GEGE0F K s B 00 M . AT o 0 A 1 S T AR FZRE &M, ipt 3
PR 3o 28 3 2 B2 A 5 DR ML) o 40 i 4 224 26 K S 1 1T BB 7

WFaT &, %ﬁi%##ﬁiw'ﬁﬁiﬁm’a%ﬁﬂ%wnl'ﬁ‘é%ﬁ%#ﬁ%ﬁﬁ/ﬁ%ﬁtﬁﬂEE%ME,
Sk R R AR o R A 1 I St U BT RE A 5 RO AR A b T AT F 5 40 I 4 %4 & AR
EA R BT B R A Ry T OO R BT AR A R I ipt ZEHAE CaMV 35S
J B R R AT E . R — W VRN P AR HE, WRERGTEES R
] i) K & .

(=) 5% ipt JE PRV 85 2 RURVE PR f i s

ARSI P OF R0 A 25 4% S 36 3 447 10 75 5 085 75 Bk R 025, X4 H6 3L I 85 19 PCR
Fil Southern KZWZT R KW], ipt JEN O 4 & 5075 B AL 41, %46 36 % #% 49 RT-PCR 1
Northern FIER IR W], SM ipt SERAERE K P R Rik. 5 ipt LR — T 5
RRUVRFAESE VR UM AR 00 2F 02 00 S bR T 5 IR, 3 s SR 5% ipt HE PR By — A~ 36 [
fiE [l J6 O DR T 5 o 44 4 20 KO- B T 0 R S B T AR KL, HE 1 A 4 B AR
TR DARTRIBE 4 B & W1 4 ipt S AE CaMV35S 1t 8 7 £  F 5 A 48 &5 FL 5 I ot
FOLNMY RN Z RO R, MRENN R T AR, ALK DE ip SEH S0 R
SLEAE S

A RE DRV G5 v 00 A 3 2R 45 I O R 0 45 T+ B DAL o 0 400 M 5 28 3 /K F 1 %
BEHERS 2~ 3 A% [l Il DSR40 e g D0 400 M 40 20 2 KO B R T 0 SR O A L A Ok
DR v S5 28 5 B L X PR 5 20 %6 ~ 60 96 5 oA S8 DXL AL 40 v 7 5 0 4 I RO T 5 L
I B DALY o B 7 85 T B e IR B 30 % — 70 %, I HLAN M4y 2 U= Sl
EOoHZNESR LRIEME (8 1-7-23).

(2) ipt KM GE 4k X ML 53 B 45 . - RN 5 45 2 e e

LB+ X T 3 DR v 24 53 280 6 5 0 00 80 I X 48 26 2 5 584 0 40 P 5 2 545 7l A0
Ro —FOKRE Estruch S M5538 . fE4 rolC K MM 20 R, 40040 20 % o ik 09 T 1% S 50t
SR TR OOREAR . DDA AL rolC HE DA fy iok 45k 246306 1 551 2 10 400 ML 43 24 4 /K V- 09 T 5 G 458 4 £
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o @
[ — TR - ]
T 1
= =

80 b 14 _
70+
60 -
s0 1
40 F

E 30 |

20 F —e— il 47 B
ok —o— MR F(a+h)
! T ﬁ‘ﬁlfs ait

1 vl
0 CK(025) Al-1 Al-2 A3 A4 Al

HHRESR

AR A A R/ (ng/2(FW)]
HHEFE S R /(mg/e(FW)]
T

B 1-7-23  FREDHATY D A MOy R L S RO T K 2 A A A G

IEW AT ZM . 75 —Foaik A Jia S0 30E , 4% B b i F 40 i i 7 SR i n 40 i 4y
WHEIG AR ARk, PIstfeist rb B WA AR . EHFLRIEL R LFFH
TR AT B TR b T A N DR AN M R S i T SR A . Simigocki SF
BRI, ¥ ipt SEPIAB D, HERE a/b 1T B ISR R 1 A, BELRAEE A xR,
PP RE . REMEE RO ERZE A EMXH, XS FEENE RS

—ER AL GURA — B WERE K S RN . W L DR b i AR s
T XWBREFEMLE TENHERMY L RMET ., SRBREE T EEENS

J\. FPF1, COEEMNBEFEHNBNEMEFESETEEZLEY
B HEXE

WEFE R, AR b O 8 A S R AT AN R A AR AR 2 e AR A A Rk R
TRER, DUGHHEMEMAERES, WEEITRZEHA &, ERBRFERT BN,
AR T EORBIE S . B4, e T # F A O iz ) X R R L — R ) BRI,
JEX WA Z AW S A A R AH G . S RS AR S i &5 % AR W 2 ) et 5 A A A e
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IR ™ T A e 1 DR AT X R s o [ R T A B A P s
& 0. 87%) HARdb X IAb 5o M b iR E AR 0.18%) #Eit L, AR
TS CEN S RILEE S PAEE SRS, MR SRR ENN
(s ol RAHESN . AE ST & R G R, B £ & LA RS AR O A T L A s
I I 0 M AT 058 ) B B DR 7 R O E S A R A AR R .

(P9) 5 FlR T &Y R B JE 7 P 4 O fig

1 g BB R o B AE A A, BRI AR AE S BRI D T 2 47 7EDT . Duke % (1993
AF) JHE G o B R G B 1 (AL annua L) 0P 93 45 10 4~ 20 I 41 1
T B RS A NE A A BT R R L R AT O A e A e R
W SUAT — A . R R A ) SR g kSR . AN B R N A MR T R 4y
PG R A A0 132 4T TS H0HOF )] 23 240 B 4 A A0, R A A0 R A TR, A
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I 40 T 22— WP JEL SR B ARG 6 AL TSR AR 255 — R AR, R TR R 3t
10 MY IR S5 M0 . B PSRN Cstalk cells) . P SEARMARN 6 A B0 3 %4 TRATML (4
WA AR M AIE] 4 I, ARORIEARA, WH, AU A &
RABEIRM TR, 6 NG, AT 6 N HH & A BLA A V47 B K B R B o Sk, (R
S BREWRR, TERRRREGE, G0 AR A ML SR S TR L 10 ASAILEE . 6
A5 0 MM NI LR 5 6 A 490 A0 TF I 1) 4 B 4 BT AP0 A4 (o E L L A M
B, 10 AN ELA R I 1 O RR A . 400040 L AT 25 35 R . A T4 L o 1
VA T R T A 47 AR, B0 TR AL A 4 A0 0400 . FR Mt T8 R . (SR
ARBENR . PN I A MR 54 0 B 45 A T R R, 10
AMIARLE R T RS 5Y RS S B 0 4 B — LA, BB AR R T
LA 6 /43 00 0 M B 16 7 M TR0 e e TR L BN A A A T S5 R A

WREBARLE MG, PN — B & A OSSR T AR A e 1 SR . 4 T4
PREERE AN —FE, AUMRE T/ G, MDA T R B, SRR R R T A= 10 4000, 3
ol M 252 A 1 A 125 96 4 L 3 I ) 40 o 3 R 26 BB UK H K B . Duke % (1994
4R BRITESC . A MR PR F 00T R 5 5 28 0 B 7 T M AR 60000 L R S A T M o 1
85 2 0 R ) A WL AR 7 5 4 SRR S S50 0 1 26 0 e B AL T
fERBRIKI LS IR R B 3R BT, HFRATEFIRFABE . FAKSH
B UL SR HE DR X AL0P 1 05 5 & A MO BFTE 45 0. W th LSRR L A IR B R,
R AET B R 2 BUR 5 59 S AT IR VRS M0 26, 7 15 S RE A 2 40 505 60 %5 B AR 0
P A AT WO 00 E . 0 T AT RO TR TE S R« A% 44 0T R RS2 — 1 B A7 a2 R 1
BRIIBA, Bl Weathers % (1994 45) Fl Liu % (1998 4F) ZERARF & 06 I E55 4
B o R ) T 0 A RO 8 A AE L T LA S W 5 2R A M B 4 o
LB — A5 R RE 4RS00

Ch) SRR St

KA RAK ot 77 8 3 £ R i TR R B0, IR AT REZE T S R 4y, o
FERAMBEAEHUR . 72 K ARHEZE 07 85 R 05 R8T 206 T 7 3 8L MR i BF
#i. Delabays % (1993 %) HiHF 7T M FHEMNEES "R (FHESR>1%, #R
FHREFHIFE, A-TEAH., @R FHHFSEB . RHNEERNE S
AERATHIL0.64%, 0.7300M0.95% . i E XM E LU SETREZHRLZH
Iy 845 TR 9 . Ferreira % (1995 4F) 75 R 48 A1 EH 1] 5 b 4 14 F %35 35 B4R 2 101
A PERVEST 1200, R BUW 8 3 & B i 62 o 8t 4% Mo s 8, 9% L 16 3 5 b 3 2 4 44
P RAFEMTFEERKABRAETHERRSR2ZESRACY, FHik, K HBWHRSE RN
T O 2E T o R RABARSE . MR S R LR HBAGTFIESIFE, HTE R
B, RIS AR 2 BT 0T REAK 49 75 48 E A0 857 & . Wallaart 248 (1999 48) FI BB KAl
RBETH UM, RRNFAEERET TSR IREL SR SHKIHEETR
3800, HHM A H AR RE KL, (R DU AT 8 He A R SN, N, DOy
R R BB, PR AT AT 25 %05, R, U T TR R
AR, 58 & BT SRR MR

AR A, HHEEOTRMAEE ., ARS8 A 0.01%05, % EHFM
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HAHEHHEEROTRAE 0.05%~0.21% ., MHIRMKAEBEDEAT 0.42%02), Wizt
PP ERER™ THPREOFE R EFERSRTE L1507, D605 8 XS4
ML RE B S, B T AR BRI ™ T B0 RE AW # AT 40T, & A [R) 2% 1R AU ) 7
HZEfFEREHZEME, MA1H UPGMA 247 R 450 87 RAPD 45 5 FIAR R 36 1K AU 3 M
TR, RAFH B HRZ B2 R E R ERRA FRE Tl RSB,
R B FREFTFHFHHATHERA " RETAEN.

(F3) e 8Lt

1 THREGEAE G RPN Aok AR EEZLAMREE, BN EREF 4
A/FEARKGHFEER, UEEERRIT XA H ARESZ 5. A 90855 35 5 R4
HHEAABINARTIR, A2 ARKMREI MR, & 0] G o 4 Fh 4 R 3 W TR T
BRBEEEENBMR, HRXAY SR AR ICH B EHCY, BA H M Bk
O R

V2 BEFE C LM BEAT T 7 ¥ M005 40 SUR 5 (14 185 Uk 5 37 A 119136015,57,58.59.66,68,69]
BT — 2 20 4 80 FRM BB L, FER (1983 4F) #ITMHFHEAHA
LB AT B R TREOOE, MR 7 T MGHSNES SN EAE,
HHME T HBEREM TR, SSRRNEGAS PRI LR, HMEOERE Py EHE
X, Hff P HHEESERK HTEMO2Y, WXKAMYEE (0.52%) 1 8
IR A AT A R R P A IR B AL TR R, AT R R E AR T
sy, HAERRAEALMEE A BRI K. Butcher (1977 48) @WF5E S M4, B
A LR L e S B EHE . R AT Y B S R R A 8 B85 K LS A
IR BGX 2 RS0 . SR 1f7, Woerdenbag %5 (1993 4F) il it X MS B 9% 36 &t oo 2 9
., PAFAES 0.5meg/L ZEZM (NAA) FI 0. 2mg/L IREEM (BA) WiARR: 3% 5 b
Hide, RBFATE S ARMRAE TSRSm0, Jha % (1988 4) Ml Tawfip %
(1989 4F) ilbAT 7L, IR B 7 & 8RR 025,

WFFE A B+ ek 2 25 1% 37 AR A4 ) 7 o 0 X b AT AR i A B P L SR T O 2 RO 1 B AR
PR B A0Sy MR FFAE R, RIBRR L DU, DB KIERg, O X Al Bk A5 A
MEME R, AL

LERE R AL A Rl e BEAL 5 O Al L A M B AVE K. SRA S IR i g gl gl 1o-56.60.66]
{HH B AR H A B (1 A 2 2008 . i Tmg/ L (1 BA 1 Img/L (1 2.,4-D 0] RS fk = 4t
RO i 2L, (HEDEX R 2 AT 100 M SRR RE S /= A4 i L 0 . IR E WP IESE, 7
AR A 07 2 SU R0 M By e b VUSROG 0 B #E AE AL esT] gl AR R 3
#L10-5759.65.66] MBI AT AR R R, Ak T E R O T AL SUR T R A sk K&
fLa0-60-66 40 i B 3% BT T 00 B 3% W K 2 R RS I B B R A AE e, {H Nair % (1986
AE) R TE 05 L4 B SR bR B 1IN K OF G R R e

EEEERMARESALVPEBAENTERE, AIFrEANMEESE. Kb F5cg
NN HLAT — 5 AR AR BE (Y 4L 85 35 10 2F b AR HR0H 35 7 4 00 A i B AR T 0 44 g les.seensl
T E AN 3 AR 0 25 o 0 S A B 1 S AR D000 e0 ) g i A L P A R
FAL1936.99.53:65  fif Nair % (1986 4F) 1 Jha % (1988 4F) MM P ARG & EG
FELS520  RLAE 20 4R K, B RAREE I RG AV ASEE 2007 70 Weathers % (1994 4F)
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MEERP AR EEZETRE (0.420O00, HFEAKE, M Jaziri 5 (1995 48) A
AARERERRP AT HERMAET], HASEEMNHDERAERBOESE, THRARET
T R A SOR AR A T0T T, R A RS EEESROMEERL RS
fERER . (R, WRERRPHELATHENGTE, SXUHEEENED S RERE Rt
0

VFEZTIERM, L RYIRX FR ISR D H RS AR W . FH 100pg/mL 1y
M (miconazole) ZbFERE MM E B E T RIS 7 7 15, Woerdenbag % (1993
iR RBUAE MS B3RP B 0. 2mg/L BA 1 0. 05mg/L NAA 2 1% M RERE S . Frdkis i
AEZFPHFHRTRR 0. 16%0°° . M 1omg/L KEER (GA:) (54%), 0.5g/L KiREEE
F1. 10mg/L 3f 20mg/L naftine (40%) #PFEAS [v) 7 B o 00 0 5 385 K 004 A, 1t 2 16 38
TR, WiEF T, YRR AT R R RR: AL PR 3k Y T ARk K il 2 X N A 3
O T R G R A O e AR AE . Whipkey % (1994 4F) #13# 0. 1mg/L ) BA fl
10mg/L (8 E (KT) Al LA A 3F 5% 3% 00 9 5 2 = BEIN 309, 33 F 1 46 J2 3l 5 18
YRR IR . A SR i 4R T A0 A B ok Sy es]

HAE R QBN —FFERAFMIGEESE S RAHREN, HHRERABRE P4
ROFHHEHAERRTAEROFE D E RO SREE 40%, WX R FE %575
MR R AT HEES RN ERITREEEENLG R, MESHERMALREETFEKN
HHEHPHEEMTREM, RAGTHEETREM20%., U ESRBR, UL HEM
THEPESENSRAR S, XTEELHERESEENAS, BEOpimrR, w55y
CEESRTABE TN, AR R R E AT R A R R

(&) FI A=Wy J 28 7 ™ 7 0 4

D24 400 500 2824 7 0 2 RS BB 5 o B2 AL T R DFAC BT (B 8 TR
BEFEBT) 5 b BB e R B S 61+ RT3 A2 0 S0 58 500 9 1 MR 52 38,
0718 T 650 JFL B 887 6 o b WA e o WA O RBE X JRAT 19 8 7 3 I
PRSEAT T 1T — BT TR0 DA B O % 0 B A S S T A
WEFRUT A RS PR, SRR G L AN AR SN B e I R ) B T
SHBHEFE SR BB R LB T 00 2. 4 R0 2. 1 4%, 5 5 00 55 4 0 A
RS0 1.5 AR L. 8 f3F. 5 5 4 7 40 590 1 K 96 20 040 855 26 10 2. 9 06 3. 2 4%
M ET L, AL 8 0 A B R T RN A, TR T R
Bl A 1 A 5 2% 0 K B

534b. Nair % (1986 46 F A A0H5 410 R 40 M o K8 78 B 76 bR . %2 9080003 201 508 37
WEFRTC W MR (AL TR B A 5 AL Tawfiq 5 (1989 4F) A 5 40
£ 0 R B A 1 75 R A 05 L Fulzele % (1991 46) RIRALATENATHF A0 % %
A (rauvolfia serpentina) A5 S HiFe A9 200, AL 77 45 00 36 55 96 T 2224 7 A7 RO K
PRI 1 A RS F S £ 1 200 B0 8 P RS M AT T SF M (LR 5 5 0 A R e Ay
e,

A 13306 A AR 1 5 5 8 )R T A A 7 5 2 T 45 0 A BB A o i e B
AR A — 1~ T 1) SRR T 0977 75 B LA B A B R B R, L 5 00 0
INHE R — AR ARG KT b+ R B 2 7 A ) — A i A B,
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=, FAEEBHLAEF

£ S5 37 R G0 9 1 ST R SCBU R A B R B R A R T BT S R RS . B H
FHERAE 20 42 80 FRBIBIIF B T P25 6 00 MO 4L 0F 4L 75 3 £ & WA (L BF
7. BKBIRSGREMAMT.

(—) B H B % 3 SRk ik

IR A RIS A iR . R RIFE AR EGA%, Ko sy
AEG . BOHHENBSEE, EXNREHRAGHAR. BEf5~10 KGIFHEEE A%
WML, 15~20 K J5 04 K IERD . )

R EA TR A MS, Miller, N6, B5 fll White FLAh 5533, YT AR, B White %
FREESL . A RORIAE RS 8 7 0 T 2E AR DURR S IR R E IR A M 418Y, L N6 Bt
EREW, BOGAS N, SRR LM R H B5, Miller #1 MS B3 K7, 7 B5 &
Miller ¥ 3% 3¢ b, M5 RI 5 # 8 @054 SO R Bem B 6 4 e 4,

HUARBEFR I~ RN BGHLEEES BAHWKR MS R, EXRBENHT, &
BOREHEE N AGHA T MRS . S EAMRBRE T, 4K 140 KRG ATFEN.

() HEESROME

SR HA . D F A H SR AR R BUR O E R B GRS,
FHBHAL BRJG HEAT S SN O I 5 5E . BRI, A S0k 25 1 B 005 4 UL 2 07 i A 7 9 AR R
di Re {H— B0, 5 0007 VR BRG0S0 S0 W b i 28 . o lig o8 i ol AR o — B, T 5 L
AMARECRNL . 50 & R Y8R 55 7 8 05 420k B 7 40 1k 2 4 7% 10 T B 22 7% 2
B, HERANTEN0.008% ., MM KBMIFEMKIE LR EME, KHEBES
BAATEMO0.92%, LLRXAMKER (0.56%) AHHIRMM, FARLEPEERY, SHEMN
VSRS T EHAAREMREMEA X,

=, FEHBFERREFR

T2 AR DA T R 4L 80h, FroiE sk R g & /it
W, BMARES K. BETH. FEHREN LRERRITEESOHED BRI 4 T )
KEGNE . R AE T RBAE MR M B e rh P A 4G, % E R HLAL T B 4R
o MM ERXPREGCRGAMYAIE . HEAM—RBERFTALEN. EHELRERE
20 42 90 AFACH BRI R b 25 7 5 () R AR BR R 0P 50, BUME MM T 45 M — M E N 4.

(—) WIS AR AR S0 48U Lo

MEWKFFE Cagrobacterium rhizogenes) ATCC15834 $E 4k & # bk & 025 HS R,
KR AR, REMRESGHAREMFNRE L%, HEXERKR., 4249, HHL
RAERER (THEE/H DEME TREMRMAOGLL, FEMIL 1027, 8404090k
RAERKBZEBRAREER.
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{5 1 5 R 05 LU h W A R I B R, AE TR ORGSR R R WAE
HERRMPHEMB TRESROTER (H1-82.

0.018F

0.010}
o |
<

0.000 ;AO

2.00 4.00 6.00
5 [l /min
(a) 5 B TAES:

0.00401

0.00201
=
-

0.0000F

2.50 200 6.00
i (@] /min
(b) A IRERE

B 1-8-2 T AR oL R 8 AR BUBLAY HPLC

() RO BRI I %

ﬁﬁmm7%ﬁmﬁﬁﬁﬁﬁﬁ,MWﬁﬁ&5&¢iﬁﬁﬁM£ﬁﬁﬁﬁuxﬁﬁ3
ﬁ%ﬁﬁ%,ﬁ~$ﬁﬁ&?¢ﬁ,Eﬂﬁ%mﬁmﬂﬁﬁAﬂxw%4Mﬁﬁﬁﬁ0%ﬁ
ﬁm*woﬁ?+ﬁﬁ%&iﬁ§ﬂﬁﬁ$@§iﬂﬁmﬂ%£ﬁ,Fﬁﬁﬂﬁw&zﬁ
33.01 (B 1-8-3), Hp&BA HRO WK &£ REH, BFEHA 33 25me/L.

12

1.4

1of T 12
{10 @
08 P
E
L0 {08 £
& 06 =]
H- 0.6 41
0.4 &

404 °
¥

0.2 Ho02

0

HR-3 HR-9

HR-10 HR-17

HR-24 HR-12 HR-46
LZIRA

P 1-8-3 R MR R A AR R R A JRk A EL B

() HHEREKSERREDERDE
KT W E B SR A, W TR

MM E HRO MAEKMEHEEEVARY |
A, HERROEHRSREVEM “HEK os
LA, EIBCERY, HHET RS
T, AEHERES, FHEETRLEA, &
BUE KL S, SRR EE, BEEE oo
ROAERE (8 1-8-4), %21 K, #F 0 a
Rk H A 33.25mg/L. MEWEHFHX
WA R AME B E DS RS AR, WEAR

1.2

T -

w 06

H 04
02r

—o— FH
—a— HEESR

et ] /K

8 12 16 20 24 28 32 36

B84 HHEREKSHEEKEDERIE
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1E H A B 3R R R 21 K,
M, PAHEEMXEHR

IREMEMMTE., CHSREXMABERDR 7. 48, SEREMTEERD
FHEME, EREHELERFEMAT, @ILEEERER, FIHAENLESET HADH LR
MEAR. A 1987 FHPHES, REAST TR RBERLK, WER. B, W, X, KE.
ZAMEPEZ AR, AR . R BHAEYERR . K FELE LS
ARG/, ERBER, AHERL., EHHEYFMBEH PR T EEER.

LK & R R MR SR S R T AL AR BOR S R . A T HRB AR
WA, BHT 1996 FAERK -SRAKX TR EREPGHFHEMN T, & B T EM
B 3% 0 26 ALK 5 72 & SP-18., I I 40 50 1 A6 77 DR A 9 K 7 AR B0 2R IRARAE L
BT R R 2 R 2T T RS

(—) WK &™ &0 0 %

BRTDEMFHEFHEFEFHAOXHENIL 27 bk, IS HEFHEETE, P18 5
MEHESTEEH 12600, KZRUNRFEREHEITRRE, LA —EFAERK ™ 001 #
FVHEE®0.5%LES. EHRALHENEFFES, M. AR, HHHE, BRERE L
Wb sE R, HAEFFESRALGAE 00% L F, A MAaEHRmEE L 00l kEFHP 5 K
Fody . B W R R R K 7 Bk & SP-18,

(2) WUR ™ &I H R RHE

SP-18 Bk R AT HIAE R % . At

Bril AT pg )1 e PR R, By HAA

B4, 2L FFHLH . B & fhE, o

FoE ke sea., HAERKBERY N

AR, Ml RESe, XiF ool

P 2R 110 A5 B0 0] bk Y St B

SP-18FE % (SP-18 sirainy A 1 36 0] 1 47) 745 301 1) SP-18 #k & 41

AR R o 001 BRER AT 1.

AN 5] s XA () 2 AR [i) 7 A )

MERN A FHEKE—-% H

SP-18 B4 Ik F 001 ¥k & . WFE X5

ME S ERREE ., AR EMAE

Yy EA W 5 A S . b &8 X A

g SP-18 Bk & M1 001 £ & W
E1-8-5,

() PR RIS AL R ™ & 0 R O b

T #H K L 100em X 100cm R K S Oisi . Bk, AP BOI. MR EBK HRF 10
FHA®E, SHERMEMY, ERUIBPHERALGH, M%) 100cm X 100cm,

001 & # (001 strain)

P 1-8-5 JERTABIXERHAY SP-18 Bk &R M1 001 Bk R
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FBROEIME R, Bl B IRFE R, Bk KIER. SR SP-18 BRI Rk,
Eﬁ%-E%ko%ﬁﬁﬂ%,i&ﬁﬁﬁﬁ%%ﬂ¥ﬁ$ﬂﬁﬁ.Hﬁﬁﬁﬁ%toﬁﬁ
(K7 Bt L 60cm X 60cm 5 #, 43 5035 B 4 bk R B0 48 5, 001 #R R BTN 111 72kg
(T /H, SP-18 ¥k R i/l ik 205. 73kg (FHE)/@, Hio0l k&R 15 4LEA. LA B
P X FP AL SP-18 A KEHIM T B R & I, SP- IS RR M % K i/~ B3 1. 89kg/
i, HE 001 #RAM 1. 35kg/ B, KM= #k K. IMiFh A% % 100cm X 100cm, SP-18 # & i
7% 164kg CFHE) /B, HFHRRMEEE 1. 51ke/f. BT, ERESM, 48 TR
Hiha.

ALAUCB XA SP-18 Bk R A 001 R R R WAV RME B F R E 1 55t HEBES
BUAVIRER. WA EHFMERN SP- 18 AL 001 AT BESRS 0. 4% AL, &
HAERA R TR . BE. BREHEAOEN, 02 HROEM. 8RS
B NP PE R R A B R 4 ¢ 1t 4, LUK RSP RS B4 N 1 1
4. T MS HeAS 55352 b (9 PR O B B0 10 ¢ 12 10, 41401595 W 5 SP-18 # & 1 001 Bk
RET R OFE SRR 0.500, py A HT - 3 b K T SRR A R X T RS R T A
KBHRHLARESELTFERO SR .

HHRTRETENARR T MGEERKES . M FFEZHIK . 0. + 5
FHEZHERMLN, BRI E &0 RS S E RN S . &5 KRRt
IR R S RBAR, FFERT A KB AR A 0 S R . & 1-8-1 g L R 9 A
an AR TEE B WR P9, AR IO . SP-18 Bk RAEA KB 0T 3 £ & & )
W 0. 13% 4. MHE 001 Bk R A KB LM BN E HE SR 0.07% k4.

181 FFHANTRKRERRREWORER T L RO L
P9 -A0 5 R Y S [ R G 8 R RS L/

g JEF A X SP-18 e8I 001 Y 1] 75 Bl SP-18 Y 18 B 001
A 0. 65(40. 20) 0. 63(+0. 07) 0.92(+0.12) 0. 49(=+0. 08)
17 01 0.53(£0.14) 0. 55(+0. 08) 0. 78{+0. 11) 0.43(+0.01)

Y G 2 MR G B A T RBON SRR, T A RON FORIBOSOR . 3 B3 1 7 L
FIRRAA T # SP-18 bR R A4 2 BL. L ROR B0 4 L B R AR B 7 7 LS 001 B R 1 4%, 1Y
ah AL BRI B, PR KA SP-18 (kAT B RS RET, FHZTPHIRE 001 BE
W 0.5%, HIMIFHHIE SP-18 #R R/ KIBMIMH HZ SR 001 R 0.4%, BAE Fih
BB, RAWEK., ZFH0E, BRMR. ARS8, IFRARS, MY
MO FRGE R, ARG A 4% . dttal W, SP-18 bk R B M EAH A . MR
SEVERF . W R SR R REA, SRE A R0 R R R

. BEMAEFES

ST A RGP R SRR, RN A E A 4 S AR R e R R A
PRV, R R A B RS T R R P AL AL I G, A 4 SRR R R 7
KOG RN, MATELR P BATEROAR, MERME, T RALE LR PR
AHBROER. ANRRALRNEEACFEARESE, AIREE. FHit, H5M
RO EHZBIACIOE . T 00 06 5 3% S R M F AT T8
FO, HEEEY T HEANEFBEFRE, LI 8 R 00 T Ak 5 50 R R
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() RN 2% Gl P ma IR 2 I 52

1 FERFEZES WM AEFFESRHMN

WKL MS AR FER, R 6-BA, KT, ZT, 2,4-D, NAA, IBA ¥ EMAE Y
120 ANHEENE A, oA, WA &%
DM SR FAMEERETANEF TS, 4
REH . MS EAR IR, &2 Omg/
L # 6-BA fl 0.05mg/L, 0.1mg/L &
o R 0.15mg/L NAA ) = Ff i % 41 & % - 5]
—— WA BT % 10 KIS RIS 98.7%, 97% fil
0 96.8%, HAHEFEKRI ., AR NAA

2

450

WAEFHESE/%
2

WA IR/ %

1 1 L 1 A 1
005 01 01s 02 04 06 0.8

NAAJKIE /(mg /L) WEMNEFHBAERETFER, HHH
M 1-8-6  AIA NAA v HEXS 8 AL 5 5 A 15. 4%, 10.5% K 5. 4% 47 (E1-8-6),
AR R TALR B (6-BA Jy 2. 0mg/L) PR b TR G K % 41 & 2N 6-BA 2. 0mg/L

M NAA 0. 15mg/L, HHFEER K FE S
e dk ., HRMARMEAS BT RS NEFE, HEEESAARBENOGL. Bk ms
BB, M A SR,

AN ) b 208 ) B A B 3% 5 Xof HEL 400 00 L ) 2 R U AR AR BB I T A AR K B S i . A AN [
AR AT A LA, A RKRREMKAERE == B2 5 ., 84 )
I AN [R] 4R H R o A 2 4 40 A4 i A D A AR Ui £ 2 B o R 7

TR ATIEA L FE 4 (MS, Ng, DCR, B5, WS & White) %t ikle. Fiit45 8 5%
A MS, WS Hl White K535 56 x5 A= 25 1975 5 A AS 6] F2 B 9 #4001l 4 J . HHPLLC 43 by 2 0,
DCR Hi e M A P B E S BRS, MSHEFHIERZ. L MS #l DCR #4557 4
FILL A & B, MS Higedbd K FI &R DCR 85383 iY 4~5 %, 1 DCR B Fe K iy Ca?'
HREN e MS Begr Bk i 1/3, BUEiAA i KT MEEA R FEBEAEFHRE, M
Ca®" WA FFMEFEPHFHENA K.

BER By A LR SR 5 9 B o 56 A — R AR R] [ B R R A — R A B SR A A P B B
VPR, TR F BB, 0. 8% S S B AL SNBSS M KRG M,
IR BE T B NE ZF B AL R AR, ERWANEF N 95X AR, MRS B, A
R B EARE, BRI REM, HIEFHOMNETFSMUAE. M8 E LK
B, AAZEM FW/DW Halfi o 20, MAEZFERB ™ REM BT FRE, I AR ™E,
AR A R A B, N AE I A B o R o e (R, RS RS AR, M50k
WeREAE 0. 8%, WHETRBES, W AEZEN FW/DW K 10 A4, AT, H#E
MEYEREMNEFNEKRERFETXE.

et B A SME AR T AN pH Wi E SRR R, SiFESREHT. HPLC £
HHRTMEERERY, pHES. 5~5. 8 ETHWHMNEFM AL, pHES. 88, AR FME
FhEBRMA M.

2. MEBER AR ERARBSEMETFESENER

B 4> 590 R 1~8 JE Y 025 K 28 JC 1 B 18 A (] B4 i 18 5 S A 44, 76 A6 ) 14 8% % &%
HFFHEIFAETF, SRRUGHRIETFENEFHBEFRBEAUBNER, KiESERYTER
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—. BEERSHEHERD

FHEHEREGADYHYE (Artemisia annua L.) MR L&Y, b E o E WS
RAPFRTRIIG 4. W # K (artemisinin, Qinghaosu, QHS) Ik 25 % 0 S
R 63968—64—9, HAPFRAN CisHorOs, R—FhBTBMLT AR, A — M oIEa $LH
WH1,2,4- ZIBBEESHETT, ARRT+AERL. ENAFHREEL 7 AT PO, 4EX
#JBTF Amorphane 267, HARER A, B IFIi%, RAEGHLEERL LR, FHEE P
A RBRAEE— TR T .

9 8 RIS B I 2 DGE DE Qinghaosu, J5H SRR artemisia # 2% i B
artemisinine, {H “ine” —BAEYWEHEMEA L SRLLYNEE, HESEHESE
et ¥y, EEML¥ICH (C. A HEF M A artemisinin 304 Bk, Bl7E 28 % & 1 2
artemisinin 5 Qinghaosu,

TR ML 2-2-1 FR, 45H%SAH M TR,

A (hEZM) R —fHme R, #
HENAMHA (3R, 525, 6R, 8S, 9R, 128,
12aR)-/\NE-3.6,9- = 1 5£-3, 12-#F S - 12 H-nlt i 3
[4,3-)]-1,2-%3 —%F-10 (3H) FM.

HHERMAOGHRGS S, HA N 156~
157°C, [aly =+66.3°(c=1.64, cdi), &
SR (m/z 282.1472M7 ), IC E 4 HF
(C63.72%, H7.86%), & Wi, %
SMRYC. BETRMG . AWM. ZMZEME, IR T2/, 28, SETA A M,
AWETK. REHARAGERNSTARA, SZRFEEY RO ZEDG], %8 %74 190°C 1L
b4 f#% .

SN (RIEH) BAHRA—-PATHRHNEE (1745em 1) FdEEH (831em !,
88lem ', 1115em— 1),

"H-NMR i (pu@fb, 100MHz, XH B —FEME, 6). 0.93 (W, 3H, J=6Hz,
15—CHs); 1.06 (X%, 3H, J=6Hz, 16—CH;);: 1.36 (#ig, 3H, 14—CH,);: 3.26
(% & i, 1H, 9—H). M 4% o o, W) 1.06 W dy X o 45 2 o i, 5.68 (% i,
1H, 12—H), ' :

C-NMR ¥ (=8 bz, 22.63MHz): 76 945 50 3% o th BUHI Y TR #5820 15
PRI TFEMES: ERBEILIRIED (. 79.5, 105 (F#, BB, 32.5. 33, 45, 50

221 WEEMSHRER
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B o93.5 (W, FHABB), 25, 25.1, 35.5 137 (=@FdgE, POk, 12, 19 F 23
(PYEEE, =AMAB, 172 (A, PHFEREIET .

AS[R] B WF 98 417 SCHRD 12 BRI T E B W RIHREUE A E S PR .

% X g, MELR¥SH HHEEBELHERE, SHED-P2,2:2), MESH a=
24.077A, 6=9.443A, ¢=6.356A, FRHE do =1. 30g/cm?, IHE I d.=1. 296g/cm?,
SR A T8 z=4,

Z. BEEENUEERE R0

HHENTEWPSHTAE. SR, HW. NEEEEEEH, EARFRMNRETTIA
He R R B . B A AN [ 2 R 4 3 DR A B S R . e A O R,

1. S EEHA R

HMEESEEREA P RFR P E RS, RO, KA ILZ, SIFK
R R YA, S, A EAY ORI, KRR T 1R, BREZEE, WS =%k
BEE R, 45NN S AR BE EE RS R AL, WA LHE R FhEA -1
FURIE o =i

2. MEHWER R R 200008

HHEBETHE, £ 0~5THHE T 401818 i A B Ao 2 b8, Inog 5 9k 22 3 5 1 /)
Bt BOE R UK R R R R, R i L, B0 DDLU R LS S . R
RN e ARG RS NOE S S R e L/

WAL B L 00 2 0 5 5L R R D A, mT Ao 75 T R IR R DU B

— SN M TR S E RN & (0~5°C, PR WD) FAMRBMALYERE. HAl
VYASTE RE 1 5 4 T4 v it S0 36 25 465 M Xt 1 oA B 0 0 20 P o IR e AR e LR o o O A i
] FUR SR AR A H . T AR — 2 SO Dk

3. HiER = AL

HEHEETAE- MR EERRCD,. Wi WK Tk, oSk e K
R, BVRET S E. FH iR, ROV R B ek . 06 0 T RN
MR FE e, MR 4~5 K, HEENREEH RN MK, BE 5%, AHRBETEAL
X R BRI b, AR 4 SR g A B A B 9604, MiAE AU Ke bl
g5 20 B ER e &

BUE T RS TR I . WK P T AR AL, WA AL E TR ALY,
IR OG- .

PR - 2 BRI DAL K T AR TR B AL O BT A

T84 75 5 & 5 TR A e R IR 45 R R AT LUK DN B A R A D, A U SRR T K
J3 LT R AR - A T AR A A R (E 2-2-2),

1997 4 L. K. Sy #l G. D. Brown 0 T8 0F 98 75 8 & 19 k20t R B A e ek i
HE AR 2-2-3 e, A 2-2-3 (), B/ 2-2-3 () R,

4. Eﬁﬁﬁll.-i.].’;.lﬁ]

W2 0P R A IR EREP IS T K, R R BR T v MCAERE P N R A B R
RO, (FHI ARG R W A, fE 20~22°C FHE 1h, A, FIZ BB X,
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H;C

M S 7 7 P AL D) TSt L

Pl 2-2-2 JLFh 7 6 38 4I5S 107 7 ) 45 H o 1R

14
CH, i EHs OH CH,
HoZe s (8] = = &
O = 10 ) - = 3
T &) “1C
H:C<3" H5C ]
15 s B
onl’ OH
2 3CH; Z CH,
oH OH
(a) (b) (c) (d)

B 2-2-3 8K E AL T I 4 b o T

REZNARUKYE 2 0, KIZRT 10 %5 MMALE pH % 2, FIHIZ BRI 3 0K, 2 86J2 HIk ik
Bk, STKEBMN T W 2~3h, ZBUZWIER T, PRk, 24k B ik
Brifmt, i ERE, WA, Bk RS
RO 2-2-4 P b 1, S MFLS R W, W
145 3 BORS i i 45 5

HHEEB TR, WA 0. 2% A L
B A 50°C M KA i BB AN, i)

BB R Q292, 3L H K 4 SR UK £E 292nm, 1] LA o
HREBH 1.65X 105 L/ (mol » em). £ pH % oy 58
5.38~6. 04 (&1 F o Q292 Tl 5 It ) 5 b Sy Hv*f%g t}:%;
LG5 Q260, J g K% S i 75 260nm 4t , go Q -
W AEBH 1. 12X 10° L/ (mol * cm) , el =R o
5. SRR REIT Q260 itawmz -

T R MA IR Ho SO, G Mk 18 220 885075 3 % MU B 4945 Hy s 5 1
Pedl . HILHEM, 25°C Fa®E 16~17h, HH
RIRERI O, SO, RN A S ABAOK T, BEAT, AU HRE 3 . U0
VERPE . KR T8, WRIERR LA MR, I, WA RN, B3R 224
Gy 2 ARG S, B 144~146°C, [a]l¥ =—16.2°Cc=2.1, S&{h).
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WTFZEMME®HK, WAL, 7€ 55 CHIR/KBPRI Sh, KB LE 254nm &4
KA, BRIt s MM B P A B A L H A o) S AMARIES MM =Y, I
g M AT A .

6. BUPHER

Wi SR Z R AL F i 7 E & R T A R R AR R, 3R R A
0.0V (vsAg/AgCl B, wtlad # R A nl ik J5t, i DRI R B 30 n=2, 2 ¥y fir
Ei=0.012V, BFHB R «=0.66, FUHrAE LB B 3 % B k.=6.34X10 Scm/s,
VAR D=4.3X10 %cm?®/s, BN ™ Y4 Bl 2 i F A W BHPECS . 55 S0 e 4k 2 O v
MR THHEESAMMAORZ MMM EAEN. FEECEBREKE ET—1.08V k4T
—A 2 g FEEB A AW A Y, K. L. Chan 25201 J HPLC-ECD ) Aoy 7 & & %
i e Al 2 P R

=. BEENE R/ KR -6222]

i €0 SR S P LA o B 4 TR B T AT A O ik, — R R AT B B 2 )
Hik. FEALUTFILA.

() M HEREPREHEARN HEHEY 10mg, IMZBE 2mL FM, xt &%
AN ImL KW L, BHBEEN,

(2) REBRELN HHEL 10mg, BT ImL HEED, A 750 0558 5 1K B
W A~5 i, EKE EMRER, BES MR EERY, BmA 1%M FeCls ZFHB 1~
2, KRR af,

(3) 2,4- "IN RN WM EL 10mg, BT ImL &5, WEH2H L, 2,4
il 2 2 R WS . A SO°C LA P4k 10min, PR B AR .

(4) BRPER R RN HEED 10mg, BT 2mL Z®H, A 200 /355
BERAE A KOH Z Bl 45 8o . Kig i, Wilstaa,

(5) FFaifEuemiime w (o W — o REARE 0 I WL, SR T REME G iR L, R
A -2 0 (8:2) ai-Z® (4: 1) ERIFA, HU 1IN FARKRKREDRAN.
T R OB, Sk A,

(6) MRYESUCER PR N o S P A B R . T AR R R L B R B .
ATERITRB, TR R B,

2 % X W

(1] P B sE e s 25 SE . i BT SE © (1971—~1978). p (sl P G FEHERE, 1978, 3
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#. Bl 1077, 22 (3, 142
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E=E BERNDMNELEHRAR

o [ P B WF 5T e R 25 B ST B dk 1972 SR ch 259 b R B B R . 1975 4RehE UL AT
ZIE. PR T H SR T RWE AP, 2 TR, B ERSE TR RER
Grprorktd), BT 2 REBCY B R R . GRS R E . B BN TR
(A, [ R A% R R JRRE S h SR S R A, AWTRR R BT, 4G
HEERERSTE MR, SR M, AEERE AT EREMGYRE R,

— BEENEREMRESHA

MTFHSEREAMEREENRBEA R, RERN (203nm) HHRK, BAERLEKRE
P, i F A et SO AT A — i e, PR R R A AR A R A AT
— BB RN, LA A R I E R AT L . B e R 0 9 S & 4 b b i s RSO
T T BFsE R 4. WA 2-3-1 #E 2-3-2.

0 n EHs
H.C —— HC '. L
CH. COO .
NH»>OH
Q292 02&:1
i—c{(.!O.l] CH:N,
2.4 DNPH
QHS-Fe/3 Q260
Q260- DNPII
R
P 2-3-1 4 ¥ % B R R B 1E
HPIC
TLC-UV HPLC
UV s e A ik UVii:‘L?‘I:NLk
BERE— Dy 5 ) Q260-DNPH
P ‘ " ‘ WO etz
NH» H Bl
Nn:r._y (QHS) 0292 Q260 \
Fe”! -
CHN ™ Q26016
QHS-Fe/3 1
GC

VIS 43 I i
P 2-3-2 7RG R R 0 O o



F2F FHEEOIMMNRFEHE | 147

(—) BRETE R B

BURAHTHE RS GWE. 15 FHERETKZB-HMRAROBRYEN TP, &
M AR 2 50 FOALER, 74 1 P TUr A, HEEREER 1 D TRATEE
(deoxyartemisinin) , A fit F U 18 WP £ S 00 BR300 5 . A O 30k Bt 22 Ak 2 3 %6 7 00 L it
P LA B AL TR T B UK RS B R RYE A J, T A2 K FH I 2. Smol /L BRI o e M 3 ) TS 7K 2
B AL RRYEA T, T AW BRI F 8 B AL A2, (6] AT 4 7 N R B R Y
AT B2 55 7 3 S RSS2 R B o MG 42°C FAER 1h I RARTAR, W3k 99. 9%, &
FEMTHEROSRIE, ZRAMN0.9%.,

(2 el meek it gt~

RN BRI BB RN, R RS RATEY . IR RS, %6
EVE=EMEEFAERELOKSY. BABBEER K 520nm &b, B EBA W 45,
PO HETEBELAG I WO RE - MR Rkt B I Y=0. 084X —0.019, LR
H0.993. J k@R Y 2X10 9g/mL, :

Jiik . MEWHERBUCTT H KBRS, A B K Z B B 0. 00250g/mL (Y W, R K O W
3.0mL B F 25mL B TR R B, KK Z BEAFEE 5. 0mL, hi1 A B 52 e % 3mL
(2. 5% BB RE P RE M 12. 5 X M AMAL I B S BB A, 38, MR, 7K
# LR R Smin, ORSE, WIE EBAKIE W (5g BB F 10mL KR 10mL 70%
FEEP, KK 2 BER B % 100mL) 20mL % F 500mL AR, WA 70% & & &
6mL, MEKZMERBBEEZE, BRI EREBA SomL R, HHBEZEZE,
KoK BT REAE R4 (1 AP YEICEEAL EF 250nm &b i 5 W e i

AT RAT BRI 4T B, LA e (60~90°C)-FMl (95 : 5) KyEmA, o [
THHEAYPHFEENSRNE, TRERE 2XUT,

(3) BRR R

JH B4 B 0 BIL T 2 (7 5 85 36 5% A8 SR AE 292nm b A7 B 5 Wk AC i 119 4 £ B 9 T AT 0 G L
R 0. 20 H AL D, R —F o, SRR SR, B Q292, iR ARk
WL 292nm &b, R REH 1. 65X 10° L/ (mol » cm), 4E4h 43 96 BE B K, W O JiE -
WELRYER R R BIHBFREKN Y=0.005+1. 17X, MERECH 1.00, 77 i K 0 R 76
10 Sg/mL ¥R %,

WHEFE U T RN ST RN G, LN TSR BB 0.2%
NaOH # AL B, 50°C R 30min, Z5RBNMM, TREBIE 0. 7% T . 450 FE K
OHREST B LRk (60~90°C)-Z Bk (6 4) NJEIFA, af A1 T &5 K00 A f 45 4140 oh
HEHAM TG, B9 R8—BESULT,

T. Gordi %1% @7 7RG HERTA AL HPLC J7ik, msh e i FF i3 b 5 25 2 o il
o FTRPORM AT AT, HTEE. GH. P AWERE —AEER, HFEA
0. 3mol/L S AH M LBE-/K (9 1, RBLEL) M. {1895 5 B 165 & W47 07 A L R
Bi. AiFEX ADS-Vishl. HIF ZBR M3 Pk A= 90 K4 F5 40078 R I A Cis B (100mm X
4. 6mm, 3pm), JEIHAK-ZHE (50 : 50), WE K 0. 75ml/min; FikE ML E 1 Sm K
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AIRIMBZHH, NRRH 0. 46mm, RBAE T0CHIKBT, & # KK WA1E 0. 3mol/L K
FALEP I ZBE-K (92 1, B WP BEATAT AL RON, AR Q292, Wil UV K,
KB & 10ng. H. N. Elsohly %17 % 4t il Fl HPLC-HE J5 17 4 58 S0 6 B 85 1 0 0 52 # 9)  7F
BRTE.

(P9) BRI B R AT

H MRS Q292, 7E pH A 5.58~6. 64 MM T, Q292 A] & it b % 4k b 1k
A Q260, F i AW i 75 % 1K 260nm 4. Q260 YR HON 1.12X 10 L/ (mol » em) . H
BN P ORI, WK E R R PE. HARRBIH AN Y=0.032X—0.003, HXFR
oM 100, HELMKMPRAE 10 g/mL $EH.

Frik: MERREBGY S ZZ PSR 10mL F 50mL FRMES . MA 0. 2% NaOH H i 5 %
B, F50°CK®E R RN 30min, W& F%FR/EBKHER 4. 0mL F 10mL F&MHEH. W
0. 04mol/L BERRYE W 5. OomL, MIZBEE 2B, 51, LA 95 % & B KL 80N 18] #¥ L 61 f) i AR
MZ BN, ER IR LT 260nm &b 5E B HE .

AN AT G AHI . OGRS G, T A B SRR R

(1) FEROBH (O3 3k B 1 3% 20100 ) 3 E BBV Y Q292 LM L1k h
Q260, fE Lichrosorb RP-18 (10pm) £ |-, LA 0. 01mol/L f#J NaH;PO;-Na, HPO, 28 nh #i-
B (55¢45) WR FshA, FIEIMEI A 260nm LKW, 55 SWER LLEXR.
BUIFR Y 10 Tg/mL # %, RAAE FEEEEE, BMERTE 10 g/mL BE%K, X—
J7 B0 T S A . T 2 AR A A R s

Fek . BT EHBOK 2. 00mL F 25mL A RMA . 0. 200 A WAL BNE W 10mL, T
50°C KW RN 30min, JLJE, WK PR H, EEBREMA 0. 08mol/L ¥ R ¥ W £ %
HE. AT, WA AR N B AT HPLC-UV 4r 8. (i i 5k . Waters (& 80 A
O3S £, (045 Waters 510 g JEH . Waters 717 { ShFEFERS . Cra RAHMAEAE (4. 6mm X
25cm, Spm [ & HI) . 486 £ S KW #%. ¥ 31 M. Naz HPO, (0. 9mmol/L)-NaH; POy
(3. 6mmol/L) EM W (HE-K-Z I =45 2 45 10, Bk, pH=7.76), i k.
0.5mL/min, #ERE . 10pL. K 3 K. 260nm, 4k 30°C, LRAEMHXE r =
0.9996, MIATFRMEMEE 1.1% ., LMY 98. 9%,

(2) ML RN T &0 MuEB =Y. A R SO @05 ik H %
Wi A (TR Q260 5, KW — BT, wTAE 500 48k I Rk ik AR 52 18K 1
SRR RE O B AT RE B RUBRUMERR, RN 345°C i IR PUICHERE . B2 WK IR BT AR 1Y
FEEATIE . BERF. VR 80°C, MR TEEFAR (10°C/min). EAHE 2007C
(45 15min) . Q260 Hi Wik 188°C . HE AMEE FILk i as & d, KWK 3 X107 g,

(H) BRI S A" B0 T I 02

Q260 fﬁiﬁ:%lilﬁfﬁmgw. 1_1_& Q260 [‘Pﬁﬁﬁlﬂ;mo

Fik: ¥ 0. 100mg/mL B915 i & Z BEE W 10mL, [ i Fr ik of i i b B, AR L ER A
pH=3J5, HZMZESHM Q260. HEZMZ MGG, REH T 1. 2mL PEgh, B/ —5CK
el S TR 2 R O /NI SR R BRI LA 100,11 AR 1 A
b= .
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AT RE AT F AT 500 2 3 Y Bl ) S5 00K [ 5 AR MO AR M RE 5 B A0 AR s L LSO
BA260C KA MAR, MBFE: R 50C Gmin), KEBRFHAE (10C/min). &
200°C (f#FF 15min) . Q260 I EEATA: 4 th WM BE 180°C ., KM BS ALK DU 58 K0 0 40
B 2107 P g SRR Ik 2 JUR 3 B 5 SO 0 i 8 — B, 0 W AT A 0 o i g

AT EN T M IE W, NERE 42 2. 0g/kg, B2 1mL, L 34 3L £, 15 43
A .

(FN) SR BERREE AL~ P 2,4- WL AEWE (2,4-DNPH) i Az 4k 2 iz

R AL R Q260 J7 . Q260 43T+ i W K& 0T LA AN 2., 4- 5 K B 7 R AL A F
BOTERREATEY  HORBRRT A R e KR4 7E 391nm, TG BB W 2. 02X 104 L/ (mol »
cm) . fE RO % HE (ODS, Du Pont 7um) |+, BAK-FRE (22.5 : 77.5) YEREH,
TR FI MY FHESMG M B AE 347nm LW SE, (5SS SIWIER LM LR, MLR
Bk 0,992, JrikHAK IR K 2X10 Sg/mL,

Tk MEWFREL Q260, BUAL 0. 10mg/mL W BEYE# . MK 1. OmL W T 10mL ZftH &,
0. 1556 2, 4- AR BRI (X 1 XBERD BZE. fEFM T RN 24h, BON T
ODS K I 43 8 W 5 e i3 (i 1 ) .

—. BERSMAENHRRE

(=) Wil ik

oK 75 5 SR VT K 2 o O AT A T, SR P R 3 o S A
PR EE . LURMRAE N TAEd B, 0. 05mol/L SBRE MK, HHETF 0.0V (vs
SCE) Abii B — RUFUETE . WRIETE 2~16pg/mL REIEIPY, WERS SYRE 2 RIGEH LR, WE
B 2pe/mLy RIEAE 200 LA . ik LA R R S R OB T RORRE B s

() “{HIfwi%i: (GC)

AJ Lin GU2I S R MARB TR RN, H&EE 150C A S B R E . Y
I E] 180~200°C I, SRS 4F 8 B A =4, A.T. Sipahimalani 208 4t 3 7 —fh b GC
I 00 o 3 A I T TR 2 AR e . R[] 52 10 S T R R B SR h i
AN, BACKMBR Y lpg. Woerdenbag 2501 gty T — o [ B T R, WA
O RTINS BSOS (GC-MS) H:, I3 R A 638 AL & Sy
SRR E S5 S R I AR I B TSR BN (ng) B,

(2) MO2F1R6:

B nr WALy 1 R AR K R T E R, FF 4 8 v 75 385 19 & ht
e FHGERE G M. LALAEE-2 i 65 4) S IEITH|, SR ESLE R RS B AR, W

Wl 580nm, B HAE Kl 750nm, WSELE R, SRAERIZETE A %6 LI, 5 K 00 IURE [l
PeF K 95U A 1.
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AR R 7 S 1T R PR 4 i A WSE T P DU R R LA
AHER . FEHIREALAB Y RNAHTHRO SR, LEBER 0. 1~4. 0pg/mL, KW
FREES 0.01~0.03ug, FEIRENAFTHEEN 96%, HHBMNAETEE2I N 82.8%
92.2%, T BN FOBE T & & 0K 95. 5% R 89.5%.

(P9) v i A i ik

1. HPLC-UV EER %

E Al 0T R P bR A A RO A AT T R SO A R e .
FEH Silica A CEsE R A FLOBIRE RS, BIF2 13um, HL R M B 400m? /g), FEHI NE 1% H
B, CRERI SR, EBE A NARY . BRI HEKN 216. 5nm, P HHEENREKEE N
6.5, JURARMT REBEL R 0. 5pug.

2. SR EIE-EE M E (HPLC-ELSD)

P. Christen 2508 g5y 1 [) B ) 52 45 # & A0 # B A9 HPLC-ELSD 3%, JH Cis BEBEHE,
Wshti A S M-k (60 : 400, A =W MM pH g 3, F RPN, ELSD K E DN
0.05MPa, ## ¥ 6L/min, S RER 40°C, % H k0 T 5 E 00 A H S B8GR CO,
PP RE S E . K ARDI G HPLC-UV-ELSD B [a] it il 5 7 & S h A&, 7
ZEME HRMF R, B. A Avery 120048 HPLC-ELSD 3 5 T 75 8 # R H K 09 56
5@ v

3. BB HAERBE-BFE (HPLC-ECD)

75 & & il | T T AR R R, nf F b 7 kil 2 % # E . N. Acton
LU sy T HPLC 6] 4 /oK v AR HL fb 27 56 000 28 000 s L 0 o b i 38 B ik, & ikt
. R, EEMAG, B/ RUMTEELW . FTEME K. D.J. Charles %221 fil
K. L. Chan %1251 JH 35 58 ¢ ey A% el 44 2 K 000 25 20 530000 5 1 R4 4 o8 R0 A I 38 oh 5 38 3 10 & L
2% WL R ANH AR i L 25 . DL R. Vandenberghe, #5021 g7 7 HPLC-UV-ECD Jy
Moo ol [k A P RO G A A, R RS 2 & R R R i A
K P8 MR I 8% 7E 228nm AR aE . 7 ORI A R Bl 3 v B Ak A R 2R W e 1
N —1.0V, HPLC-ECD il TRt s AL WA i 1 & 225 O s BRms . S5 k. o5
W) ROCEEACH Y OUAHEF) WU 82 Sk >0,

HPLC-ECD % K A0 B nl X i Z e f7 i . A A BOE &, mPErkir, 188 FIK
T HERE S, (H PR R L A DR A W o AR R A L R S IR AL Sl R R
AL P, %6V . BRMEMBL.

4. BB WA EE-REE (HPLC-MS)

C. W. Filip 260200 gt 57 7 HPLC ESI Q-TOF MS/MS Jy 3 [ i I 5 7 15 45 4 v i % % .
FHW. SHEMGHEROSE, SREUCERKT 7%, EhAkPuE. REEm. &
PEff . H. Naik 450300 | C. Souppart %150 I M. Rajanikanth 280520 43 5[4 i T HPLC-MS
FHF B N 1 5 BE G . 5 P 5 2 ik B e T i A3 = 0 DU 7 & e

(1) BG5S Rk ik (SFC)

MEAE K I S O O € i 12 107 T 300 95 8 K 0 s 0 T U 5 b . ML Kohler S gt 1
— B R Fl SFC-ELSD 5 ¥ % & #7178 MR A Jr ik (St e BEAE 88 Cos REBCEERT . Wi sl 41
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Jo & 3V B LB, ATLATE 3min (940 B0 B BRI SRR, B0HRE I F AL A W0 R
BEW, MAERTHYRERY, FAE MR FRE SR E: 6 s iase st
BBEHE LA SRR/ WA BE YR LY . AR BT AR AT AE 8min WSEIR, TR EPELE, &
FHBRIYWAE . D. L. Mount S0 g5y 7 — 7 5 55 3 44 €2 335 196 FH) ol 0 42 K 000 28 55
B A 5 7 o R A ik

() WK%y Brik (ELISA)

M. Jaziri 4050 38 T 7 # 3 A0 MK 60 9 58 RSB 7 15 . Ferreira A1 Janicks] 4 R I %
BEOPPE AT HEROME, Gl =S R SR RN AT S LR, RASEELY
L E R C A, FHET R -BAS LML S T A R TR AT A B . X R AT
Jr & TR B B R B AR WY 1. Sng/mlL, R AERE R 5 ROBAH € 3% 1k 2E R T B 1Y
400 1.
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SRR T 17 RS S B A BT i et DU R I 12 BRI 2 M AR I 2 4
RS, R R-12-0-Z M M E AR E A, NS, 183500 i bt
VR S BT T8 T TR R AR R AT O SR . Mk OB, RS, ATk
2~10ng. BAMMERBEMTEARBWHRBUEM L ¥, HEOAE—FH0E, 0K
KSR BRI I, HA AR, . dEmA —EmnaEs.

BEA . A A TR L DA EIRT L B ik (CDOIOT | R A e ko
A5 R F 7 8 R RGP ST I B A
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M 20 22 80 SEMRLIG . WHEMILEEGM . WA TIEMGEITRE, BB s s
AP G BITEUR —HE M AWM k2B B LR, LHaE THERME, 2™
BAIR . RRAR R 55 AR 1 24 10 e LA A e S B 6 1D R, bt R S RS2 A AR AR R

HE&ERMLG, BAMINFRCIRE DB P 255 8 (Artemisia annua L) S %A
HMHYIRSHEFEZE, 101986 4 R. Liersch %R B A 7= [0 @ Y Artemisia apiacea
PEAEAZ/NKEBR; 1991 FFHEEEHGE Zm - [ B WY Artemisia lamcea T4}
BRE THEE; 1998 Eﬁ%?%”mﬁ&ﬁ”ﬁﬁ%q:%& (Artemisia subdigitata mattf. )
OB E TSR, KRR ATE S bR S — 2 .

v o BB SE B b 24 IS T R e A A G R 3R R R AL SRR e A AT S,
A A R REL S R R AT, W DA P B B E R W IE ST 3 Artemisia annua
Lo —F&AHEE. B b BB b 2508 58 B 91 bR 300 3 FH 2 2 07 Jr i 0f 36 1 )
4 19 AR RIS R, X 8 M B [ (Artemisia annua 1. ), F#%
(Artemisia apiacea hance), X8 (Artemisia argyi), H¥E# (Artemisia gmelinii) . 144
# (Artemisia lactiflora) . ¥B# (Artemisia scoparia waldst. et kit. ). &% (Artemis-
ia japonica thunb) , W4LE (Artemisia eripoda bunge) | fEPUIETR . IRUEIIL T (Ar-
temisia annua L.) A FIFHABUEER.

WA ARY) . 2 R RS R T O B A RO & 08 25 A R R
B COIBRA S W8 E) M, BCRWER W RERT R bR . REER B Z, H
R E R, LA IO B AR AT AN )

— . FUEERNENSERERERRE — &G

FERT “R2GTF EFOEOE T AT, P h B A BE b 2 B 5T T R b BB AL O R e
1971 4052 7 B U PR AL B 1972 47 M v 4R 3 5T A7 RO KT 8 K 10 2y B AR B ik T
R, M THERMERG TREMNRTZ Wbt 8, IR DR, A 1972
IR KRR . BB 2 AL 50 & . I ARREA 4T RO ML AT, sl
TR, 879 100 L d RN RMRAES M. BB 8 7 3 & RARA 75 8 P
WO B R T, R AR I

1974 4428 “5237 Ipfe P R P BERFTEBE b 2 WP S B B RPN 2 W K. =/, IR,
VL 7R TSR %2, dist B, 770, 8% ROk T2 LM IR #
VEUR. JFAEIEA AL L. BER S ARER G, A LE R R R 2,

1974 A5k rp 8 rp BB 5 B+ 24 9F 50 o B DR 245 ) 30 3 4 O 0 )01 Y B W K R S 2 4
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FIRHA IR REH XS, (2w FREANBT CEZH. 15, TR ET
AT PRI R G ARG, ARRR A INE) . W] —
BB ETFERET N, FHRERTFSER T4, HARM T Z s FEAR N P 2-4-1, 1978
FHEBEREE2H, BHATUNE TLE FRETEESR% 0. 3N EHFERR.
1986 R AT W EFAIEBIG, NAEWBEH T, JFH 4 3 A R 7 5 9 05 R
R, K “PEMRRE e EFRBEHEESH TS,
HE
JIZO“HME& 23
el e
U6l T O 3 R IS A L L L i

1E i HERES
bie 50% SRFEES RS, n
95% Z R EEEF—
FEdR B E
EHVREESE) (EFkEEg,)

P o2-4-1 R #iF R E

A SEAE A G 2 R e TR AR Pl DRL B T I E R . SO R Y
5, RATREYIRILA, Rt ES A RECREIZHT . LA MBERT — & B Z B Z RS A T .
S L i T 6 TR B T — & R HTR JE R

. FEENRISBERAMRER

1975 AF oo [ vh B B 5 B v 25 00F 9 B0 0582 1 7 % & AL F 45 6 . B LB AR IR Al —
W, O R E Dy RS TR AT T R v T DA K T B AR
WG G R . T R SRS B 5 S AT I

TV B RO B D, EEACEG WD, — R EAT SIS RAR, T
AR 75 8 R W B GEIRA R JBR . TR  R S H A E N, UM A7 BOR
SRR, 7 B A BRI T Lt S R, B T R R AR . [E N A A
N 3 S [) R LA B A ] 7 M 0 75 85 R IR 1 — R BRI T . F i A — T SRR

O =) g pLis LIk

BT LT B A R, S BIHCRE, MO, ECb. AMBE (30~600C) $f
PEELIGT 5 R A5 AR A R BOE TSRO . 41 IR IR T 5 K 10 T2 R AT
FERGHIT, BOEFI BT JFRDRLE 60 H . HRIRES ] 2h, HRBOREE 50°C, Hm &
60mL (g JFURb) . BESF M HE 800r/min. F 58 % %€ 1 8 74 0 FH T 388 1 47 oo R A I (09 D 38, 4%
RAWIR20kHz, 90W BB, 76 50°C K. HOKMESH 20min 54 LE 864 % 30min B, $
BOR T3k 8300« 1 FLA AT AR B 6 K. BFUCAL B 2min St 12min J5 4k 8E 584 % 30min 0,
PRIOR ATk 8100 . 4 8 & T EATAE T W AW 00 MR b, 05 8080 % Ak M B, IR Ak
WO TR AR TG B, A 4R AL R AT A A SR, O
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i R A A R A B ST

Vonwiller (B R FRM-Z0-ZBERB0E., UTRMOEHZERTREN, EZETH
FREHR I, PLAEBEFE 24h [l i, MEWRORIEZRIR, MIZBRE 2 W, ke A m. [
WEBIEEpH N1, EERTHHZERR 3 K, BIDHALKHERABA, BHEXE2E
T. WY AR PRI M, SRR 3 K, LB LIEE DS A MRS R
TTEA BRAE LRI 5 B P B R AL . T H P A F SR AR A, 1R A (AT L
RBCE R, mHEHAT AR E. MRABSEERESHRAETER, AXREom
Jo, WaEY RIS AES, RERI AR rE T, (H A R Rk e AR b B R G,
Hof R 27 7 G R 094 3 — 20 i 1k s B PR A

G. D. Brown %0008 1 —Fh AL G155 35 9 v F MV SR 7 6 M ks . M AL U0 3
WITEWR iR, SRIGTERCEBUE B b & Bk H I, TR 2% A& bR 2 o 0l S AR SR I .

D. L. Klayman %0055 A ot (65| Rl fE 56 [ 26 K 04 0 85 LAIC 9 o500 Pl B 0, — 40P &6
A, B, WE. ARk (30~60°C) %, SR RHAMBMREL. THEHBBYA
THEESEE 48h, WA LB B RARCRY . B EGER, JF e A Z 6 2P
HEORY), ALUE, WUER R BEORTEE E A

A. Singh U PEFT 7 TR US> B4R B BESE . LA 50kg BRI 7= 7 8 K Oy Jsokk,
IEC RN FIFEE R NG Wy, e E it — 26 s alifh.

H. N. Elsohly 22 g 47 7 K MBI IUE B R WWFR. UL TH SRR ER, ECk
SRR, EREEBREE PR 48h, ZREERE VLR G MR Y 7EIE O bi-Z MR R b i
B3 W, i NaCl ¥ B $3 h i KRR, WAL ZERR ROk H FHE—$90 5
Kl 45 Fhol 4y . i e 3k A B 400ke HOE A, 133 5 K 485g, UHE 0120 WHR
2.12kg, #0.53%; HHLE 170g, = 0.04%,

(%) Dl b D e 0 22 ML 2

T SR B (microwave assisted extraction, MAE)., N FRHMIE A H (microwave ex-
traction, ME), JE:4lis F1 {5 48 04 %5 770 26 B0k AH 45 45 10 R0 00 — Fh A S0 i . B0 5 I B pL
il S gt o =, B S A 2 i sl 7 A R ] AARE 2 AR Y 9 o T R A A
EE, BRAFHAMMBRNARENA, FRERYEEYE . RROh AR BRI,

e KD OLR M B IR BOE R IE S P B R, RBER R, "/, R
Cki. IECHE. AEE (30~60°CH 60~90°CHFN) . 1207 F ¥ A 67 Jh 362 5 57 s e 47
THeHE, BT R4 R RO R AR . JE R R A B AR IR R R IR B,
i 5t CO, HEECLL BB P4 Bk AT T . SEIR 25 /R, KK ZREME A RIE Y
A, A EATIRBUN A TR Ay S 2 . RS SRSy B e HE . 6% il £ % R0 il A4S B 0 7 RS
FRBCRECA, T E RS, BT LA F 6 il B2 0 R0 il 1 O BB R B 4R R R TR .
FEAH 7] 9 48 BUZR 1 T 75 85 22 0 4 JO% Bt 45 0 9L A |l i RO 3 K ok, B3R B S B
. BB B 4 ~6min BYRECECR . MES AR, RIS EILD D
i 5 A TLAS /N A G o (. Bl B 4R IR 7 AR [l iR S I BB R SR G R IR IR
F ¥ 7R [l WA R AH 2

R AR FDT AT T RO AL P R RBUT R E R, SRS,
AR T T Rk P SR R A0, AR BRI, TR R R R TR



e FEXORBRFEHE | 157

P B PR RIBCR AN R, RARCRBOL, HRLGMEE. k. 120% B M Y
R XMEETBEATA . KM B W SRR LR, BRI B %, A
(] A B 488 B B[] o 77 6 AR IR . PR AGRE M, BSRER . 5 R TIAL PR A . B AL
LA 5 7 8 KRG 15 DNE ARG 1207 AN R E R, B HIAL B Th E 450W . Hi
SLPRESTE] 240s. FRICHRHUN ] 6h, SRBCRA P50 H15F) 88 % 1 0. 49 % LU |,

(=) IG5 A

#H G R K (supercritical fluid, SCF) AL TG R EE (To MEmFEESH (Pe) L
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F o AR A B AR ],

B BR X B R A HATHFFE, RYIW SR WEIER CO, FBURBURE A% T\
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R KGR, BAPEAR, nT eI ARIEAE . B, B, 3] 48 3] 4 A BEAE i 40200,

M. Kohler %121 F 7 oo 0] B #8 i JR CO, 75 85 3647 7 K IRBFSE, i p gkl 3%
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min, FIUHS A2 20min, R A SFC-FID J5 ik %t 2 W1 TR, 7 5 & # 2EBORTE 95%
Fdi. WSS G . RESR O R A AR SN S, K B A B i)

BRI P T2 BT TG T 4 N T 86 o AT R MBS R . £ 15,2~
29. TMPa Fl 40~60°CYEHE N, FHE S AR BB FF &, BB A, XHREHEE TR,
PAREHCR A ZE OGNV ) H bR, RIE T B R T 2 40, B RIBEmM ML, EBUE
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TR B 4h, FEEEERR 5% L F, FBMEEE 10% L |,

A AR B R A RO, M ER M E R A, RN AR 0. 1%L Fip
ol BRI )R, S R . AT RO Al P A R

(V) g i 5 3 o il 5 1§

9 B 3% i 0 1% Chigh speed counter current chromatography, HSCCC) EHEHREY. o
Pl F 0 0F 2 0 5 0 B R L T LA 7 D A 5 R 4 S R A T ML 20 | gl HSCCC
ERMHMRITHR AR SE, 20 e 80 4ER LG, BEH DR G000 kst fsE ¥, L4
B RE T KB @5 . L FH 90 1T 2 A 45 R 7 8 ) M A0 b7 L2020 L B R B N T AL, A
LR, B2, KA., SRFEH. HEERETHAX SRR EENERS S
I E 5T .
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3) MEEM, WEE-IK (6:4) ERRBIM. R 1. Roth %028 57 ] HSCCC 4 A 1L 5 35 k- I -
K Q07 :3) HEEHMBBIAMNEE 48788 T epideoxyarteannuin, 2000 4 E
. Weiss fll Y. Tto ZE02% W98 T4 JH — B 51 F R 5 5 B i 2% /7 35 (counter current
chromatography, CCC) pEEAHFTHE., MEAHTHE, HEZEELEYHHE.
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(K 37 A IR 205 00 2 90 B AR o 0 DAL 0 I 96 T A 24 £ R OB JBE . R 2 S0 7 A Ak R B A
(& 2-6-10),

¥ 2-6-9 E5HFHHE (100mg/kg 41) 16h [{ ¥ 2-6-10 Z59F#E# (100mg/kg 41) 20h Bl
IS AL N WIS (X 12000) : SEIEURAT IS Y (X 24000)
I8 TS &. 100mg/ ke, 16h, 2% (4 £ e i FRLLEY TG & . 100me/ kg, 20h, 50 3 N 25 4 4
T e+ B 0 TBE X 8 R L R A BUAiE s (UL FT UL . B2y of BB BR A (LMD

© 24h KSR TR DA STE LR, i B AR OUE IR 2 P . SR A A Ak A%
2% (E2-6-11),

(2) 77 #5 & 800mg/ kg 41X BUEE B s 21 Py I S 4ss g 104 B2 iy

@ 4h HEIRUR AT R B A T R0 S B, A R BB . 0 T B L
FImEdaC A e .
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@ 8h HEFREEBMXY K, REYHERE, TYHEILBRLE, B&EAKEL, WER

@ 16h  BEFRENAMRGIBERZGE, SERSUR. BRY K, ROy faREE, &

AR, BT RIAT BT RO, AOBLUR MR R el T TR . FI N B, AT R
(P 2-6-12~ & 2-6-14),

B 2-6-11 #5EHFE (100meg/ ke 4> 24h B 19 2-6-12 #5EFHE (800mg/kg #) 16h R
JEE IR AL AT I A Y (< 12000) IR BATL NS (< 12000)
EUVE P&, 100mg/kg, 24h, J5T b % N 45 # SE T 5%, 800mg/ kg, 16h, BB (Nm)
AR BLAE . R EEL ALY S IS Tl o o oo iy R L BN AL, BT A I K

B 2-6-13 A#HEE (800mg/ kg 41) 16h K 4 2-6-14  #H#HE (800mg/kg 4) 16h
S AL 2T 3 D4 4 FRLE AW (o)
U T HIER . 800me ke, 16h, HRMRMN OB FHER, 800me/ke, 16h, WA
WOTRE . BN . CIMH (Phy) L. ) T8 2 TR T (1) %

(EVHE P P A T (0 0 B AR SR A

@ 20h  EEARAEON B (W) OB RS, B AR AR SR HE S L RO R
e I I . A7 S A,

(3) 5™ 40mg/ kg xf ML XS BUEE I e £ SO0 RE SEh M i m T E 4h, 16h, 24h jE
Frmgé. JERIMMPE AL . K0 AmGIE . JHirp @R R KW b A . 4h I B, 16h
WL AT 2, AT Rk i E SRR R A AT AR R BB AT BIr 4 K. 24h A7 R4 F I % )
Jir 5 B9 B AT €0 A g MK Y (B 2-6-15. 1A 2-6-16),
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[# 2-6-15 @M (40mg/kg 41) 16h il & 2-6-16 #45ME (40mg/kg 41) 24h B
HE AL A B ES F (<X 18000) ST LT P IIEE ) (< 145000)
E 018 FEME, 10mg/ke. 16h, 25 0kA LRI T, 40mg/kg, 24h, kK
(g (P HE % b b i3 MAARENRL (Phv) & 47 i 4
[itit 5/ 81

7 B 2 Xt BT DT L0 M 300 o 10 B EEMEHTIER R AL, §AERT
TEPIHIIE LR UA LA B B AT, 0 T 0 L o o B T390 ¥ R % R o] s B R 4h
B B oA T i) DX 36 9 o BRSO IS LU, R . RERBE R AR ARG . P I SRR HE %
AR, SN B RO, BRI . 7R A AR LA, R e K Y 6
MR . S25)5 12h W] b DL 30 WML 0l 4, 8L 3 49 10 O 4k S 4k XA R R, &
20~24h —SEUE UK PV EE MY BU . (SR B 2 P A 1) 5] 2 2 AT A R g 22
S BAT A FH A B A i 25 )

T 3RS LA, A A TS RO P A ARl ANRUER T2 M ) 32 B e ok
AR BEMWIE. Macomber % (1967 4F) $ 4584 N 901 45 L & 5 2h n UL Ay
AW KH) MR E L. All % (1969 4). Howells, Peters, Homewood #l Warhurst (1970
AR R R ORE RS 1A I s QI 2T £ 45 9L . Warhurst WA 2K AT fE FLE 7 1 €0 Rl
AL, LA I PO RE R SO o 25 A S S b o ) S A Y Ak 0

I I 21D B B B R A Y LD AN NG 2 8 . LR K T OB R
E T D U i Ao T T A R 2T AR SR R I X . B XA T S
FELCAM— B, MBEDXAT PIAIE . SRR B, B B4, B RLG. #
A B 2T A0 M L 34 ) 0 S A L 11 A A6 T T T B T — A L AUZ B e 436 1 B
BUIEFPA o DUJS S T SO AF E 0 2T AN MM . PO L 00 . A TR SR ot . I
Mo ) D I BRI R 00 g LB B . T b S L0 R A N T A ity
it o T PCAL R LR IR AR T A L A RV O 0 36 pA 5 B i S T A0 M i 4 ok i e isf
PR AT A B0 € A ORI o 0 DS AR 4 B 1 i 2 I R K K e B L
EARPTIE

T 2K D D oh P4 P DA B R IS ol M B . WA i BEL MG 7RIS FR 1)
LB B, R R e bl B RRYUAR . O R M. R S BT o A o A 9= I 1l
PR KBS M F W1, Theakston % (1969 4F) kB B9 D o 28 WL 4 490 I 00 36 S 1k i
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Howells 55 (1973 47) 3 BUE Ji B A 18 S v R vk ol e PPk, 0 FR (R I ok Ak
HEAHMORAR. BUERBRRMERREIES EdmLl. 58 E2EMTERRRM
MERGH, REMADEYHBE., RE. KBE, TUSEBHERNTUEFEMEZRETHT
RIR-LRBLAE I D) fE .

AU WA B 40 T W 8 R 5 BUE IR A AR e, OF S v I B, A5 RAE
W, WHERERMEMTERRMBRALGH., GO0 ERYBMR. RE. KBk, HKE
BB, WER, BXXENRCYERA - EXW. ANVERRNEMNTR, ERREWTX
BE-SOR AR ThARE . FELWT ATE 20 40 MM 3K 0 B R M b4 . e T4 R BB A S A R R e B BE 5
FEARR, R T FEMG RIGTT 1A 5 U P 5 5 PR T e .

Z. —RAEBEWAR

(—) MRS

1. iR

(1) 9 543 5 B BE 8 45 T B & 105mg/kg F1 158mg/kg., #4515 W% 14 X5 HL 51
— AT R TS AR AR A TR R

(2) 4 B, BREFXY 100mg/kg BHATHEHER, E85 K. A5 —-RWEDp.
S0 2 B BT Bl A DL AT o] 5 8 5L L.

2. AR

B AL 8 KR, LAH# B KB 250mg/kg, 500mg/kg, 1000mg/kg ¥ 7] i 4)
MWEAY, EE 14X, HEEMNBA KRN —REHIER.

R bR A B A BRI B 4 SR L DT % 45 0) sh 0 1) M 55 2R 0 AT Sk T I 04 2 S

(2) DA FR 8

1. ik

(1) H#E&ELL105mg/ kg 1 158mg/ kg ARG M ARMEH G2, /53 K, 7T K.
14 BHEAT 8 B o P O3 5 26 MO AT B 45 9L 0 7 26 X0 100 L o
WA ) ST B SR R K % 1200meg/ g 43 2 B Lo LA A 50

(2) 3 FLUH PR R U L T2 W Ik T 6 R I8 . A 25 SR Bl Ik v K R e S . i R
B i M 0 43 7 5 % 100me /e 0 B9 E 30 A RIILTE 2h. 455 55 24 0009 .0 4 L1
PEAT LA, W EAEL . B MUE A 2R R R R TE A 100me/ke T #E £, BB A KM
B 1f JE AL R AT SR AR

oAb, R P e AR U I 25 25 09 J A Ut A 70 38 L ol P R i PR R &5 IR T

2. MR

6 HAE P4l T ASBREEAR &40 513 ¥ 45 7 100mg/kg #1 500me/ ke I HKHEHR. 2
A C R OB 2~3h, ST A A 3 R S HHBREE, W RBEEAE R
800mg/ kg, T2yJ5icab.Cora A JE 4h, S5 25 R0 LbEe . 45 R R, JGI8 R M 8l A R
B AR ALY TR BN I R o G B R e
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AR ESRIRIR SR, 0T LATA A 8 26 76 R B T SO0 A 280 e 2 R 10 0 1 R 4
A FEMAAER.

(=) PP R 5E

1. A58

4 ARG R 100meg/ kg M H A, %85 K, EHBMH— AWK D, 3% H0F%
BA 7M.

2. XK

6 REM, W& RFERMWKE, 2088 HEEEE SR SHE#, BB HEA 100mg/
kg MBI T E R, 25 E8MWE 2h, G0 00 0 3% % 5 W & o,

L AT WL . 7 R X B S R R G A B .

B X R BRI, RIS R AR TS SRR
BR300 3h P 0 P 2R R 0 I AR G LA B R 2R e 2 T AT T 0 26 BRAE

=. R} AEHRH

() gty

HHRRESCAIUEL T2 RFMH ALY, HALFEWE 2%, 28R K7
IS 75 8 R APUEERH#TT T KRB, VN SERE - METEENTIETS. CASS
B EA KRR . R TR R, S, HEm AR B SL . il
SEEHZY, WMIT AR B, R HARICH T 8 E T TR LR,

1. #RlS5H&

(1) 2hdn ° H-7 8 2 i b R 2 5 IR 7 B 0 20 7 0 el R S 5 S A b, 1B 8 R 5
(LR IC T 8 R . L2 %ML A =>90%, SN 1mCi/mg,

(2) zh¥y AR, T 18~22g, HEHIABR.

(3 &y "HEFBEMLRZEE GBRKRBR<10%) %, FH 1Y% IEGRER
R, LS R R A TOH-E K 20mCi/2me. AU A B, H-
i A LATE S Tl ) iR R, RO B R HE ST 20mCi/ 2mg.

L) W, A, HEMESE G HE S A A

@ MmPRELE "H-EFHEEAH S5 HMR. #HLUG2 0.5h, 1h, 2h, 4h, 6h, 8h,
12h, 14h, 16h. 24h, AEE#FBKBM 10pL, fi1 98% AL 20mL. 30% it % L& 20mL & /)
T RE . AE 75°COKMMAR 30min & Th, 5406 € J5 0 D8 445 v 0 kg S 4

@ MANHLK HH 4 HK, MEHS T H-5HKLUES 1h, 4h, 24h, 28h fili
MBHALSE— Y, WG HF ML B B LA, B, IS RE RS 4141 (<<100mg),
7003 MR 0. 2mL, 30 %id FALE 0. AmL MW 1 3%, £ 75°C KA S B4 30min & 1h, f#
HEUHIE R, hKRE R 2 ImL. B O ImL 30 Jgc 8¢ P . BT 20 ) o P 48 4% 46 W% Bz IR
T BRSO A

O I MSE 4 DR, MEA T H-HHELUFS ¢h, 8h, 12h, 24h, 45
BRI RIS . PRBHBEACIR I, BT . DR . SSBRAS ) L A A 5 2 40 FH it S 0 A 1 Ak 3
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5P 5 FI353G BUE R AR BBS I E . AR 0. 4 U PPO Z —HI -7, B
ZBE (7:3) W WAEESORANNRHE Sml. £ Fh 4 210 5 X N AR MERE KK IE .

(5) L. WRACHHERBEEZ 2 CH-EE K 20pCi 5/NBEEHE . WL 5 el o A
Jei o AT RO oA SR UE H /N BT EE 4 i ImL, IIAC H-3 8 % 4uCi, 37°CHIEA [6
IS 1) . I RE AN JC B TR AT e il e, 3 ROV IREL. B EH T EE RO
st EN, BAFAIMAMEBE-Z8 (1: D, BWEEMSERER B S5 lom 81 F,
AT, 0. 420 TP 2 — BN MR 3mL M. B M E S £, i
dhe [ERERTRE, AR RIMI B YRR 20 A L RV AR Bt . PR ELEE RO B

(6) g ARk 4 H/ARERBEEETFHEAH-HHE 2mCi/2mg, 2354 1h, 4h,
8h, 24h, 4rHl4b¥ 1 Hah4y, #ESEBERRME T A E-T KR Ed sh ik dr @ eE. H7.5% 1
T HEE A, fE—20°CAEIR F YR 40pm FEE B R EREY H . HTIE, BT
FLEE T, ERAPEgE1I~2 4, B, @G 0NE.

2. TRBER

bPra () MhwkE PRLEDSE T HEZEE
J5 e I WRBCH M GEE b FE, 1h B k) B M, B ED
10 W TR, ¢h BERIWRMEA 1/2 LT, Bo)a 8o
Wk RE (H 2-6-17),
T (2) kst AREOA T H-&#E LU,
BE. M. B RE. LB, BEE. . O SHSUBE K
01 2 4 6 81012 14 16 24 LA UA A ) I (6] 0 S R L ¢ 2-6-6, 4R
UH 252 2 1 4% B2 0 OB P 38 1L Th 2R i
UG BT F B, FCoh IR O fo g s 2 o IE 2% = [
b LA E B . LU IFRE, L R > B>
Lo B> U > B Tl (L Th 30D .

£2-66 MEEZEORTF' HEEESARANEBALAEZERES MY P MG HEE

B 2-6-17 /REAS F H-FHEG M
TG 1 A B A 1R
PG 5 H 84 B {1 b ofl D ) B0 £

i ATl B i) 1280 v AP SR T/ (10 dpm/ )

o #Ji 1h 25 4h #h)57 24h #J5 48h
Lis 18. 672,77 9. 8541, 14 3.6740.57 1.8510, 08
fit 3, 2440, 46 3,62+1,03 2, 63+0.23 1. 8140, 29
¥ 25,522, 81 11,0541, 26 4.821+1.04 3.0410.29
Jili 6, 22+0, 46 4, 17+0, 37 2,72+0, 41 1,55+0,27
WL 4.994+0. 65 4.1940. 33 3.111+0. 24 1.56+0.13
i 3,420, 21 2,56+0,27 1.57+0,07 0. 7640, 07
T 3, 1840, 21 2.67+0.15 2,360, 25 1.43+0.21
£ 7.0740, 84 4,360, 24 3,340, 37 1,9540,19

gt 221, 67 =64, 02 22,10 23.01 1. 36

i Aerh G 4 Sah T B0 bR s

HOH-FEEE 1h, PpREBEERRN AR MEGE DY, RWUKNEBEN ). OF
AR JE RS K R IR . & dh, DNRASERA —SC RS AT R, (UNE. BB N ED
B#%. £8h, HEBAEE, UHBKMBANEWEE. £ 2th, IABHHNFEY R . X4
SR bR A T R G R AR
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(3) PREFEHEM 5 HARZ 0% 7 H-%

BK 20h 9, BB R B 56.3% £ g |
9.8%, M3ErhHEm 22.2% +2.3%, MR ”g i
St S 4 H1 2 80 - M
W EARBHIERE CHEEEU
G0, MUNTESS . BESARLUS, ARbE E ’
Ji7 HHE  aEmn

(5min, 10min, 30min, 1h %) B, M
MO SEIBCR Y O R RROT R, O p61s BRI Ho B LU S0min,
ETTR RO RS T2 ATREBEARARELL o a0 0y 40 0850 OB 2 B 8 0 2L 2
Bff ST H B e A K R T S e (PR 2-6-18)

Pl 2-6-18 S bRic b & W e Bk T A G 30min I 30 U2 R AT I, O N A
FRERUREAE B . MIEBRAL &%) Re (800 B AU F AR/ B S 4k

PRGUBCHPEJZ BT A5 R B FUAE ST Bk BOAR R Ak o B0 — B . S 0 SR v 8 7
P H-H#EE (8 2-6-19),

) BHELY S MBRBE LK H-% 8 &5/ RYE 2 K SRR 30min, (i &
U5 S 300 43 O PR 2 HT 45 R W, O A R e AL A Re (A0, 804K b i
WX 5P ERIA W 2 (1 2-6-20),

15

5 &6
o 10 -
X 05 x !
B 2
=
g =
g . = [ |
B Y
e HEE  EmEn 54 Hb#E EAlEHY

P 2-6-19  DRACECH P BObr ERE G2 247 P8 2-6-20 TH FF#E % 5 B 475 86F 4> 1 {4 #h I8 30min 1Y
Jei S O R IO A O R B R SR R AT

[itit 5041

AL ¥ 00 R T V2 S BT R0 A WL H- 7 4 0 PR A1 L 30min, JE 28 LA R
AR RN o TR DS E SR DA AL Re (00 E . A 5 B S T REAR . i 3
MR iAW RKTEA 30min 5. L BOSCS P 3 S e SRR AN B . AL A Y R MG
P PEED . B G PE A S b © B WS . MR HE O, LT 4
FRIR P AE RRRAL . ASPELURAE A 9B AT A . ol 3 6 0 28 0 1 1k o0 A o ¢ A R A . 50
AT 78 R ok 6 B0 P 8 45 T R B LA 1 i e A

PR AR R Rl AL, 211 25 ¥ 0 0 TR R Y E IR 25 S 1h B3k
W (25 Y R R . ol TR, o A e I . RS A K s R ]

T ARG VRS FEAR N A AR S . IS SO A O L . W%
S JUAE 25 BT PR T - AR R HE A OG5 U 8 S v O R R R R R, 3
WIS R N AR B A B L S H 7 A S A 1) S 4 O L A O S R B,
R I A ok S PEHE
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BZ, PH-ARICH T 8 R PP IEIEN] . 259 fE kB A AR Rt R0, HE
tr, AR . %%&%ﬂﬁﬂﬂiﬂﬁﬁ—?ﬁﬂl{-ﬁlﬂﬁ:ﬁﬂ‘ﬁtffﬁm LA B AR 4 S5 0 4 T it
— B WABR.

() A&

. AOREBERASFNERSHE

W R AR A A R D RN, ELAT RO . SRR SRR A . I R
R, FRAT % BB 25 W L Ip ik A R , BEAT T 7 05 B 1 ) B0 PR 251X 3h S 2 F e .

S5 A2 b 50 [ op B T 5 B P4 46 BR B it AT . W B AR R R el o [ B B 5T B o 2 W 5T T 4R
i, ZilE R 3 AEEHEREN, KERH 47~71kg, HRY & EHH 15me/kg. BHE AR
B MIHCL 1. 5mL, SR &G, M. F—20°CIR7FE. 24 ¥ R MO S B 4t

A TURR TV # % Aol 15mg/ke J& 1. Sh Il 24 ¥ B 3k @ 0, W9 % 4 0. 09ug/mL, 25¥17E
AR5 ] (MRT) R (3.2740.32)h, MmZikEF LM% (2.27+0.22)h,
BB MARS (152.344+35. 90) L/kg,

LEHHREW . NIRRT 8% 5 FlE Rt SahPikime i, # #&E H e Ak
ERENRRBAFENRZESR, KO0G8HHFHEENFZE 7omg/keg, 5K 802 6259 .
30 158 B T R R0 N R P R i LG

2. BEERAMAEEDT AE

R NKAFGY, KLERIEHS A, NIY &R AR HE RGeS 2
REH LR R A T R, RHMM KR, HEALSHENE 2-6-7,

R2-67 BEERAMBAOEDHDELR

5K 1 R
M X & %

(15mg/kg) (15mg/kg)
i ] h 1. 50 4. 6040, 82
W/ g/ mL) 0.09+40. 01 0, 04+0, 01
- EYBE R A b 3.27+0.32 6, 9843, 91
Fxe ] /b o i 2.2740.22 4.84£2.71
&’!:ﬁﬁi‘ﬂi%‘fﬂh’(l_,,-’l_(g) N 152, 34 35, 90 285. 14+ 176. 62
AR /(1L (kg » b ] 46.55%9, 52 54. B5+44. 07
R R i L/ [/ Ch e mlo ] 0.33+0,07 0.3140. 22

HY 2 2-6-7 0] UL 75 0 ¢ 11 IR A 700 W e A5 R0 D B, K W RE W] R 1. Shy ifii B R 0
4. 6h. JrFIHEME IR AR R PR, AT AW 2. 27h, R #H R 4. 8h, MR FmiBLLE FA
F4 2 9 ) R R A R AR D R HTBE A 1. 06 £ .

P RS R U —F 6L A R EE AL, OF L R A R D BE RS o T RR ) .

2% X W

LU P B e e i 2 WF S AT, W S B BF 9 (1971~1978) L Hh. P& VR, 1978, 3
(2] ‘WERSFFEB D ORI MO . IRk, 1979, 1. 24~32
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—. AEEH

LI FHEMA RO, KE 12~22g, HEHESFE,
(1) SERFT/N UM 20h Z47, /NBUBAPLAME . f4l 10 B,
(2) HHRIRLET 1%t iR mEbAKh, GREFLHS N HAFRA, OEHZY, [
J& 30min JFREWEE, WM. ICHFETNN . PEEI, 3 H LD .
(3) BN FE 2-7-1,
#2711 BEERNMAROBESHE

7 B/ (mg/ k) A B B s o8sl JETS R/ A B /g
10000 4. 000 10 100 7.40
7000 3. 8451 8 80 5. 84
4900 3. 6902 4 60 5.83
3430 3.5353 3 30 4. 48
2401 3.3804 0 0 2. 60

PRI R ORI, 2O A LDy J 4721, 6me/kg, F 9500 i 0] {5 1 [ K
3180~6546mg/kg.

Z. FRtEH

. EERFARMNIEAESERRE

S e AT 80~100g B KR, WYL T &, Mak/rilh 250mg/kg. 500mg/ke.
1000mg/ kg, #LE 14 K, Sdezs Ik al, & 2m e Bk . o v B, il Be PR R LR
P, SR SE S oW K . A A 25 41k AL LR . o5 TUAR bR R LB

2. BEEMBENT S ER KIS

KRR TG, HHEEMBEAMIWAENSY, LR LH, BRET
24mg/kg. 48mg/kg. 96mg/kg. 192mg/kg, HLELHL 14 X, HEs fix A, WEIH
IR EE (FTk., A, IR, ESATD, REM (pH, Fif, R, REH. B
R =), MM LT, PSLZrgi . M/t . Mt . Aan R, mvis L
W), B AE (T, miEead CEAWmK, MK EE. VIR, FLMRE S
B, AEHEES LD UEREASUERE (SR, 48, BERFL T M.

ER ], 24mg/ kg 4UO0H B LALLMk /b s 48mg/ ke 41 HH BUET 40 L M i 5 K R B
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mytsEhn, m#ERE THEE; 96mg/keg AdEtER MMM, JFH 6 Hah®h | HFEE—IX
FIRERRIET; 192mg/kg 4 4 RahWA 3 H Fle/a — KM JG = KIE1-. 48mg/kg K
96mg/ kg 4 BLAY PHPE #EbE B T2 25 05 22 RAREEH . B 24mg/ (kg = K) X 14 KLU
THRIBRZEH, 48mg/(kg« X)X 14 K MRS, HHEMNEROESTEIANET
Tl L 40, R R AT R LA S L,

=, ¥%EH

(—) ARG

1. Ames jf 2§

W Ames 0V 1T W/ ROBLRBEA 5 O ik, 2 R 2 S IEUY 0 SO IR IR A
XoF A HEA T B E .

- HEiR e I Bl 18 TA98, TA100, TA1537, TAI1535, TA1538; 4 0. 1mL
BWREHE KSR 300ug. 30ug. 3ug. 0.3pg. 0.03pg; H HIXKRAHABRYEDITH
TA100, TA98, WH EZHNHBE T _H EM. & 0. ImL WP & & & £ 45 K 3000pg,
1500pg, 1000pg. 750ug. 500ug. 375pg %, M A SO R AP K MR +h % vh Wk )5 .
500pug VA I M9 HEE 45 AS R B BE DU BE AT o T 8 U 40 B A AS [ 50 ik 1) 9 o K
0. ImL FIHTSER SR AN R S JF 3 0. ImL., LRGP IMA 0.5mL SO R GY, XD
A 0. 5mL B¥ERERZE pp ik, /£ 37 CAKIBPIRG I A 20min, RJGMA 2mL K HUE. #
AB KBS FM D, 6 37 CH & 48~72h, itEMAEER,. SRiAB4Rd 3 4
S L F) 08 - 25k 45

g e, A AE RIS EEARL SRS T . 43056 bk /Y 0145 g
e 0 B L6 R ST B0 40 B A9 1 A [ A LA B AR R RS-0 ko Y [l AR R i BUR L (K 2-
7-2, £ 2-7-3),

£272 BEEWNSAHAREEAHKMNEEREY

£l bk TALOD TA9R TA1535 TA1537 TA1538
A % [n] 4 105 44 25 8 24
el S 18 55 31 15 39
T # (0. 03 +5-9 141 40 14 14 19
MR 03) 59 79 46 14 5 12
i EW 3 +50 144 16 24 5 14
M #0350 94 44 27 12 16
HHEG.0+89 102 38 23 17 39
RG0S 85 44 20 18 20
Wl EOGO+S9 77 52 27 22 37
Wb 30 — 59 78 40 24 15 30
F M E 300 +50 89 44 26 22 23
i ¥ % (300) — 59 44 10 24 16 24

@ 55 WECEIT R RA pg/0. 1ml.
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& 2-7-3 WEEX TALI00, TA9S i 18 B ¥k i B 35 o 7% 4

TA100 TA9S

4l b

+59 —548 +59 +5-9
PR 134 143. 5 47 39
1% % (3000) 104 i 37 41
i & (1500) 119 77 6 29
i & # c1oom 185 172 63.5 58.5
% # (750) 181 124 26 32
P & # (500 228 144 40 50
i #(375) 128 74 22 27

£ % o] g 185 38

@ &5 T IS M A pe/0. ImL,

I AT P BR LA B S-9 M PEfE RAF, MR IE 1 i 58 45 5 1o ol Stk .

2. ke

KM Matter J Schmid M5 Bk, BF7C 775 8 &0/ BUE B8 2 e 20 40 M i ) 3%
Wiy LA BH A 2 A % I e A o e

PR AR R /AR, EEHAU T EEKESR, AMENDBZLO LD 1/2,
173, 1/5, 1/10 %, 48h $325 23K, T4 2 W Z5)5 6h, U/ BUBEH 0l 64 B8 0, 6 (G 3
@, JHECRE 1000 N BRLAIM A MR, SR T R (%) . [Faf ST RARK
B 245 X % 1 R )

GRRERW, FOE AN R, b/ BUE 2 g L g i ORS00 e 5 B2 L 8

Poisson sr i ik ab B U KRR ¥ L B H MR (R 2-7-4, K 2-7-5), 4525 WM e 75 % 140 4%
YA FEW . BHPE 24 25 B R e il (0 T ] B s

£274 FEEMNIRBHSIOMRMEEGERE (
w ol ELET BB /%0 (K)
/R 1 B2 2 Yok B 3 B2
1 5 & 1/80LD;, 5 2.6 2.0 0.8
i #% # 1/40LD;, 5 1.4 3.3 0.6
YA 1720005, 3 3.4 3.6 1.0
% 1/10LDs, H 2.8 3.4 2.2
A 1/50LDs 4 1.0 3.8 2.6
FBERENE 1/ 20D, 3 3.0 39.2 30.0
ik A A i 5 1.6 2.8 2.2
£275 BERMIBRENSLOHBMZRNER ()
. /R OB R KD
T AE & 1/31Ds, 10 1.1
P/ 21D, 10 2.9
HBERmEN: 1/ 101Dy, 10 79.7
ik ik 7Kt 10 3.8
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TEAR IS R AFF o 75 5 20 /0N B 10 25 30 20 40 L R 0 A R o

I BERFS VI ERBERIERETKR (SCE) RMERE

SR FH G R e 5 PR S 4 iR B O 9050 o o [ BB AT 4 V79 4 B2 R 100 75 F DMEM
SERRFWBA, HMABET P ERMFEER, EHZhE, RUATHHRNTLEEHRR,
FFMA S-BBLEIRH (5pg/mL) 24h 5, MABKKAIE (1. 2pg/mL) 2h J5# W BB K.
HAE 25 AN IEH 4> R4 SCE M H . REFHEK.

FER —ik % b, R i3 V79 40 M f5o8 ™ A 4

RN, R ALIATA AN SRR BSOS R, BARGEE S V79 41l SCE
MM, WARES RMENS (K276, £2-77),

F2-7-6 BERFSZ V9 A SCE BRZAE (S

- #l hit
i % oW H
2 1008 200pg 100pg
SCE/ 4l ifd +SE 5.48+0. 49 5.0040,41 6.72+0. 41 -
B A0 B e/ 8 13 12 10
© B R o e (5 AT . Brdu $bRig 20 .
®277 BEXRES VI G SCE MfgERR i s
il it
W % om A af L
50ug 100pg 200ug 400 g
SCE/#4ilfd + SE 6. 40140, 40 5. 600, 34 5. 8440, 48 5.84+0. 34 5.560. 57
1 0 A B 2/ 0 3L 11 12 8 8

g EARRK D, FHEARNBX VT Mg k08 B8 OiER. AR —Fh i
AT .
PLE 3 MIRai R, HHl R LB RERM.

(7)) B AETERES

1. EEEMEEXRAEADENER

FEREYE Wistar R, WF 58 1 2 6 MEvE K BUAE SO BE AL IR . 45 3 FH ok R 80 B ik
KR, FIRAAREZ D LD 1/25, 1/500 1/100, %5525 {1 %18 4 55 ok 38 7K % 48 41
e 30 HRR. BAME WK, EEBNH8 M. (455 2 Kasmal 1/3 K., B
RSO MBS, TR EASIUERA . SE/3 KRS R 2 0
KERACHED, BRI LRI EG A KA R, S48 TR 1/3 KRB MRS
U -8 '

FUHEbR G R,

(1) XPHEVER BUERIS T RSEm F R AR B4 EdE R B A R8s T B,
BRFS2 . R A AT 51 AR A0 R A R L W A PR B0k, R 0 A R B AT B

(2) XPHEYE R BUAESIIRER LM 75 85 & 1/100 LDso & 1/25 LDso WAL Z A4, 45 IR
FaB . I AR B BUOF SR T AR C W W, (0 1/50 LDso 41K BUAS T 45 bR 0 BERALIG, H
GOl rm xR E RS, LIAFRRE 278~ 2-7-12,
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MW AEhCZ AR % LR R itk S
25 1 %4 W 93. 3 12.7 99. 4
M i K S 86.7 1.7 100. 0
P # 1/100 LDy, 92. 9 11.8 99. 3
FHHE#E 1/50 LDy, 66. 77 10.0 100. 0
A 1/25 LDy 100. 0 10.9 100. 0

@ G Al ke, SEiPLm. LREXER.
£279 BERNLERZFZRNOKME

#l il T 0 O L A/ 5 P O 1 o A LRE AR Y
45 1 i 14/15 93. 3
ok iRk A B 13/15 86. 7
5% 1/100 LDy 13/14 92.9
# a5 1/50 LDsy 6/9 66. 70T
HH#E 1/25 LDy 10/10 100. 0

© YA M, St ER R R
R 2-7-10 FEEMNBRKIEMA LM

#H 3l A R A el 1 46 B
ARl _ 178/14 12.7
it ik X B 152/13 1.7
i 45 # 1/100 LDy, 152/13 1.8
S #1750 LDy 66/6 1.0
15 # 1/25 LDy, 109/10 10. 9

F2-7-11 BFERNFRENRN

£l 31 R T 40 I B i i 4/
'»;»tru-J-E—_ .  177/178 99, 4
0 i A e I 152/152 100. 0
i #5 4 1/100 LDy, 152/153 99. 3
ol #E 1/50 LDy 66/66 100, 0
FAEE 1/25 LDy 109/109 100, 0

F2-7-12 BEFRMBRFHRE. FTHEENER

R R i B/ 5L FH 5 /g FHA T/
%5 10 | 14 177 52.3 4.1
o i K 13 152 49. 2 4. 2
R # 1/100 LDy, 13 152 48. 1 4.1
i % 1/50 LDy ' 6 66 42.7 3.9
5% 1/25 LD, 10 100 45.7 4.2
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GIRARWT, W R K B RS RE A R

) XM EHEE RKHAMER EENIUKRET 5 M43 656 DR, HEH
IEH, TSMRMETE .. 223 BHk R RASRE, R LMWL . SREY, BELEEENR
PER S AR 4G 25 ) ME R SC B . X HO M LIS )

R RBERE AR IEH . SHE T 7 1/3 MR T 255 — A 43t

HEYE R A O 4% 8% 1/100LDso . 1/50LDso. 1/25LDso, #E4E8 &, i W51 & 5
EPREI B PE, BOIEA R AT, 8 R X R B 74 R R e
HE

2. BEERBBEANHRD

K Wilson 535 () 77 3% WLEE T 8 2 43 K BUE A A G S50 4 FH a0 6 2 4 .

F Wistar # KR, 7 # % LAnE IR 80 BEAK IR, 21425, ¥liE KBS, WA
ACRHYEME BT, THEORA BT BLAR 2y, TEAEURE 20 RADSELE M K BL. %35 M BLFF 4% 45 Hy
W Ji 2 7 1 R RO U R . [ B S8 i A 4 o

(1) FEMEURARME REWA THHENENEE  FRBER6~15 X, #E842Z
10 K, AR KRLOLHHEHE LD 1/400~1/5, XF B4 27 B4R K R 200
BUOLA 200 M W . JEBENG . 9820 MO TR MG JCHATE . 7 i B Bk 1/400 LDso 4147 45 % & Mo sk, I
AR RIS 1000 BBl S5 R K 2-7-13,

£2713 BERMNAKREKREY
# 1 Hﬁ%k&t Bl IER 4 E B Sak #ik
/8 B/R | B/ | /R | kBl %
o M 27 200 196 98 4 2
1A /400 LIk, 9 71 32 15 30 55
i 05 & 1/200 LDy, 17 173 9 5.2 162 93. 6 MG 2 4
A& 1/5 LDy A 52 0 0 52 100

45 R A WIAE AT e K B8R T R A 4 2 'ﬁ‘ﬁé%ﬁ%’f@]ﬂ%ﬂi&ﬂﬁﬁﬂ. 2B R Wi

R4

(2) fEREHRAC BB T 2k I 1 L B B 1 6 2 B A OB B 40 B T 2 )

MRy M2y, BIATIRMIES 6~8 K, M o~11 KX, %5 12~22 KA THEZ, Al
I 1/25 LDso, S5REW. H6~8 K, 41 26. UM BB . ALEEK P4 6. 1%
JiE BUAT B AN IR . LRGN . by RIBIA 25 0 R G 100 V6 Bl . R G, A
W SRR EETE. SR E 2714,

£2-7-14 BEZEHNE. b, BPLTEEENERS Y

2t 9) R . Lo i —
(A #/H KA/ % L W/ %

HE—8 K 17 224 164 132 60 26. 8

Fo~11 K 21 285 il 0 285 100

#1222 K 22 279 0 o 279 100
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S 15~19 RETHFHE 1/25 LDso» WHH B RN KRR . . 8RN,
CERACE RS 1~6 KEAZ5, BB 93. 60 hTEMG . 2WIKRAFTIER ., LWk, R
WG A TR WA/, fEdERb . BN 255 i, X RA W R, 451

3 2-7-15,
F£2-7-15 EWEREPE. B, BHSOL 1/25 LD B E RN FEROHEY
P %M Wl
25 ) ﬂ,am K
/5 ¥/ e/ % /R b/ %
o 1—6 K 7 78 73 93. 6 5 6.4
B T~14 K 10 121 0 0 121 100
$15~—19 K 9 104 ) (] 104 100

BRI R R, KRENSHHRAVNEWKGEERN, SR ERAESTRE

Wik . eI, AESESR I A B/ . EIROUR K RUEAT R AT R, S AE ey b A 9
ANEERT FZ LS b B A 259, M RO SE X ARG A B fE T, #lim, k4
MK, HEE, WHRRE, EhUEH v o, M. EENKRA Y, TR
I Ko v BEAE ORI L (BRI B RIS S BUER @A,

T R R W, T O ME P K BN AR R RE R AT RO (EAE T K B AR Y

KA 25 AW MR IG R T . EE RAE R OiG A . E BRI

(1]
(2]
(3]

[4]

[5]
[sl

2 % x W

s b S WESE BE P 2B ST Y. I A BUEREOE (1971—1978) LML RS ER, 1978, 3

B BRI B SRR OE Y. SRR ST . BB AR, 1979, (1) 2333

China Coperatice Research Group on Qinghaosu and its Derivatives as Antimalarials, Journal of Traditional Chinese
Medicine, 1982, 2 (1); 31—38

KL, BEPORYP CWEALMEDTRAZ ) —= > VT HEEIL | THOWT. AN
20 (13): 1178

Hm ReE#, 1975,

b B M AR U A e a0 M B RO RE R, AR, 1984, 9 (3) . 36
B BT VA AL 0T AR R R S E YRR DU B RS (k. 1988 B. 132133



F/N\E BEERNIRKHAR

i # R MG R BEFTAE 1972 4F o (1 o B BF 52 B o 25 F 5 B 2 K LA A 2803 40 76 4 i & V0
X 5 AiE 8] HAE FUBAESE 30 B0 @A BUT . 1973 4F ARl — 55 X ok 7 #5 2 o0 0 e W) 347
MEE, BT RN E®PYUEABORN . EEILEE 1978 E K E S, P EAPER
B b 25855 BT Rt Wik 529 #1057, L4 W HMERUE 2099 B, FodE AR 1511 4], Wik
588 B, BR 4 B O AN PRI A, B B () FE B o () 2 B bR T G . R A T
PURMERRGPEARE 143 B, RUE 141 6], HBUGREHCRM . AN & KHRIT, FRERR
L, BORRAHRER TR RET . WIEEEREA . . KE A, Rk
PO AR T ) B ) R PUIE BT S

—. BEENE-1TBEN—% (FHIEH) HRE

i R BT ST BE R EG WS BT T 1986 AEARAS W R A A — KB AL (86) Tz
WEF X—01 S0), Se/E@H 7 ERAC I REBEAR M.

WHRMIE, WREENRBAL, Uk PRI “FR. #HEC h%. ELN
AHFEHRIFIGM R SG, AT &R L, B{ANAE 1976 4 )5 IF R AT AP BF5R,
1987 4 PYAERRZG ) A1 L i 259 Bt S J5 F ) H 7K 9 W K 1 O 0 76 I8 4 A i o UL O A R0
Wil EA AR (HE G A P27 8 e HR B A R s AR IR

Z.BE8ERA

AR W PR S L 25 0 1 A BRCR L, WO T IR R, B R R S B 2. 5g/

2 K. 3g/3 K. 4g/s REAHAHE, WREMERAEHE, E3misamAn.
2l R WEE 100 B, FiRIMTF (K 2-8-1~F% 2-8-3),
%281 BEEXRFAANBAFHMINTRY
i WiBIE | MM | ML | AN | ARd | Bk | FE&RS | FBEE | LR OF5 R
= /61 A | mm | om | E | B/ | KEUR 5 /L
2. 5p;x'2}¢ 38 15 10 13 4 10 3.5+1.9 39,540, 7 ' 16563
3g/3 K 39 16 f 17 3 6 4. 1X2.0 39.74+0.9 18462
Ag/5 K 3l 16 5 10 5 5 3.7+1.9 39.3=X0.7 18098
£ 2-8-2 BHERE TR R AR GIR H A E 50 E 8 08 At iE 8 b8
8 W SRR /b AL B ]/
! 45/ 1 X+sD {518 / 1 X+SD
4g/h K 3l 28.9+16.7 31 35.4%11.5
3g/3 X 38 AT =1T T 39 39.0%14.6
2.6g/2 X 37 31,0414, 4 38 33.7+12. 8
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F2-8-3 WEESTE N RA R TR T K E R

. " FUE-21F V4 B E AR e ol D s RS R Y
/1l Oh 4h 8h 12h 16h 20h 24h
1000mg g 100 82.4 54,2 34.3 13.8 7.8 3.4
1000mg+ 500mg - 2 100 84,6 51.7 32.1 8.6 2.8 0.6

PLERIRTE 24h 4, IRAIT # % ) 1000mg, FH A FRE 5% LT, B ada k
24h, FRA 1500mg %, ¥ 80 F B 95 % LA F B i i 6] 2 20h,

ZWKEUE, "TREFEERFIR AT RHITBE (8 B ESE b5 5 Bk bk L &
o D L RE B ) . BRSO # B, S R BT ] % 28. 9~31. Th, Y [T 1 4% BA i A
M 33.7~39.0h, 24h WHRA 1. 0~1.5g A&, WKk 95% LA b IR s 6 ¢ 1k i 5% 24 8 1
20~24h, PR FIBCREBE B AL MR B, X IR i A 69 R 56 A 97 B RAR B
FH, 8 11 Bl % BE S 116000 ~265700/pL, JLAT ¥ 167240/ L 4% 61l it F 7 3% & 4
(2.5g/2 K& 4 ], 3g/3 K4 5 BIF0 4g/5 K4l 2 #) Eyr)s. FHBHAN K (43.6+
17. 4)h, SEH R TR BB K (56, 4+18. 9)h, B b — M B 69 18 Bt (7] F1 5 4
B )48 . {475 S8 75 th 9 e 3 H A R 4 il s DR R A 37 ok DL ok, of 56 70 A 110 R0

I AN o R R Ir Y], SRR, HAMES T, RikhEgsge, LR
UL dg/5 RIFTFEERF N, 11 AR 25 0 0] o BEMRAK AL 4R R .

B LA B ) .

(25 5 4 7R ]

WMHA: BEER

YW 4. Qinghaosu Tablets

DUEPFE : Qing Hao Su Pian

Al FEMSRHALE R A AR EERSREBE, T ENLELEND 3.6,
9- = H 3-3,12 - 12H-MEm (4, 3-T711,2- % HE2-10(3H) .

HAsE AR

HIXT4r i dt . 282

[HRY A ShEa s .

(2530 aE AR Y A o o D e TV A A S B0 A% KB . Al T S 48 SRR R O D e . 4y
HIXH UM . PUMEIR FHME R YT, AN R, REFUELS . AR E, 0
Bl A O BSR4 2, 4 I R SO A A, (HLR L SR

254030 2T A 0 RO, A3 A6 1 HEME A A i o 4k U . 1 R ik i B )
1.5h, }FHH 2. 27h,

L& REY 3697 A BE A . JU IR P SME | B M R 25 470 24 0 0 A

CHEARY ASOMR. BRR 4, 495 KEM, B8R —W. BRI, JLEEER
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18 K
O RS I PR P 3] oA 0L B 8 R RS2 .
[ s a2y AR R A .
[#41 250mg/ K
(6] B/ TR wAL.
(%] HEHFA%k.
LAY HEME (FHEEREERLD.

=, BERREA

3 G B AL RN, SN R, (T ILE R R BEMA, HEE T EA
Fe R R & B RGN . 5 ROR 25 R 4F T 1986 AR F A UE 45, MR 40 LA AT A

CERFfAIEY EHERANEREBSL. o TR GBS R b A, AT 6 i
RAER, REAFAIL, Wt iSRG RE, UEEHEETRERE . H TR Ik %
T R A B BOR .

DR Rp Y ACTTEA . WEGESALTTSL N AT, AR R 2-8-4,

K284 FEEREBANAER

PR s WK/ mg %2 K/ mg #3 K/mg
F A —
/mg gl G 4h E*F T E 4 ke 2
=16 ¥ 2800 600 600 400 400 400 400
11—~15 % 2200 600 400 300 300 300 300
7~10 % 1400 300 300 200 200 200 200
3~6 & 1000 200 200 200 100 200 100
1~2 % 600 100 100 100 100 100 100
<1 % 400 100 100 50 50 50 50

fE: M2 X, B3 KE. Fragdnish,

CEERG] ORWER G AW HAEEH. QR IEGYRECAR, B¥ERTY
ks &N . @ehr ARG e K. J25)5 2h MR, MRIE S AN G — g, B
AR 2

Cff e 7 BH Ak s R A7

2% M

C10 o BERT B WA 0T, 1972 45 1 0O RS BUAT 30 GO9I BB KL, b [ B BF 92 B b 25 F 9 BT BB PR BE R
(2] P EBFTEBE PSRRI AT, 05 4 0 UOIGRIT ICES . o IR o e EE B v £ F 5T BT LB R 000892-000810
[3] oS h UTEir. WIS FERRS (1971~1978) 4. BRI RER. 1978, 3

[4] S EHEMHESTH, T REE D

[5] E PRI, W RAIE . (86) DAUET X—01 &

(6] rE RO TR WA, &R RRAE . (86) DEIET X 04 4

071 i b BEOF e Be b 5 WF ST, 3 86 2 MIRFGE 45, [M4GIET H2003014

(8] FEWEERF. W05 Iy RS 108 BIRECR. P EAE MBI ALL . 1994, T (3): 175177



2=k NEBEEER

F—E NEEFFRML

P B ST BE T A RF S BT HUE R BT T 1972 SEM P A E SR R R B R,
BpAFFHACF GBI . SALF B, JTCEMIT . CIBIE 07, WM & kN
BERAL G . RWIEL PRI e, 1973 45— S IR B EMEWPIR, FHEL
MEHE BB ML EY, MAEYET 1973 FERIMESENEY — NEAH S
AU, h et 0 E T R A R AR

AEH BRI RING ., P4 IT Y 8 EMB KRBT, &% (£31-D) &0
W ARG D AR B FEIEEA o EUBER B 2 SR L i e 45 B ok L
FAFT . BRI EL IR DR S 3 0T LA, PREJR L oIk Z BESL, HOssimveal st — 4
R BRRFEAR B B BT MR G M AT SR AR R, X MO R R
BL, RIS 25 4L TR A SARE . £8 1975 4EE T i 4 F M BUEBF S NS & LA TR 4%, 1
3 N 1976 4F J5 I R A7 AR B wrgT 4T F R b 4,

WAL PBRDEERNEN YA IRELR, MUEATFEEPH FAEEELSW
holsE TR, AMERE THENRE, ERAGRAEGHEESE T EERNEY MY
Gz, EWME LM IZEESAH SN, R, W LBk . artelinic acid 1%
&b (F 3-1-1),

X 22 J& W W Bk T £ ik — 20 (R R AR RO R P2, WA DU S B LT & R — R P
M. 1992 E P P ERFREBEh A & “A G B ERHERAA” (WA sK
BB Kk CBHEF R R (GHRAIESNY (—30), HAMEFHEE 1045, ZBRRN
fRE 1.95%, 4K “@E+KRHERME” (1992 48), g DARER “BFrhE+ A D4R
B 1997 48) . 5 b T A A BRI B O A0 R R R R S e (3 3-1-2, £ 3-1-
3, RAERME "B 8. “e. MR RAGTE, S4&mE" S5, IR
LTS VAN EDIR- =% L ) bk

AR, b b B ST BT R B PO AR OUE TS K R SN AR5 i A T
(1) MRPGHIKTEE, UL T “WAHFHERA", HFIILEMEESEREERE., () X
PGB B2 FROY M B, R T AASHRBILEEELLG Y IR E T,
BRI T EAHE R SR RME Y, BLBO5E, Wi 25 H B SRR, M
TR 7.6, T LR IZ L A0 R R 2 A A A R (BN 6), IR
AERMLEEZ . SFRMEMTEA . (3 H il E LR WTEAEDOE S 25 P08 AW g 2 3 (L
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ABRARTEN), SO EN, BET R AE SRR TR R 9 000 8 54, B AE R
{5 B 40 a5 S B vk LA > e BE S W UTBUT B B B e e . LRI R T 40 u A S s Sh fik
I R BT T 697 LD BEIRAE MO BPE B AN, I IR 100 BIRG 6l 91 5 W48, WA MEN 944,
B MUN. FHEHEEREWEH.

AR E BN ARYE P E P BB P20 T 1992 SFSE AR “XUA T R KA H B
AR BB R AR GER R R BT AR, A RN SRR . RERE T RGP . B
i, PR

#H#F (QHS)

an
7
OCOCH;CHCOONa OCH, - O— COOH
A i o BRAR i ik artelinic acid
B 3-1-1 HHERRKEETED
£31-1 HEHETHXENHASR
itk S5 H K/ (mg/kg) s
e

GRIE S 50~100

CRE Il 4 4 BT
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sk
fii 4k 4 giH0 it/ (mg/kg) FEEH
i I
2. ,
UK HE L *H
iR LR 6 £ ]
ik 100 J
G L H e 100 B
i b B 100 %
AR 2 100 Bt
F31-2 EFEIELR
4 # e T R A
S—— VAP A A DU 0 Ak 8 2 0 IR B AL
ENE S VS 7 A I AR Al A Pl AT
5 Ak LU T 0% A8 S OB ML T P R e | RCBO R R 10 RREOR BN L
i o - - T RT RLAUSUT Rk U 0 Bl i
p— LLOUS A 45 200 0K pE e S b Tl fE AR 24

YT LR BB AR




190 | #=% mA&FHE

R31-3 BHHUBRSHLER (BERER)

£ . 5
. ; i AMEEOS KRB |
/A B R 1t B RKEHED /b HEHF/ % LDsy NArd Tt
fmg/kg) |/ CLDsg /SDsp )
o 480mg(240mg 75 A] ;
; 5} 1 ‘ 3.

WAHEER iR o {5 il 6 1.95 834.5 843.0
T 4 B8 AN ik 480mg B 16 5.6 711, 1 792. 8

5 1A LA 5 480mg Ef 20 6.7 268 447

£ # 3 Wk

[11 1973 4% 9 J] 20 [ v [ o B2 BFSE B2 o £5 0F 55 B REEE B 000647
(2] PR b GBI AT, W I HUETIR ) (1971—1978).
[3] TuY Y. Chemical Studies On Qinghaosu. Traditional Chinese medicine, 1982, 2 (1), 3~8&

[4] srEPEFFFEEPARRN. WEANHEMDUETE N HYIEH, (92) DHILF X-66 A 67

PAWFFERERE . 1978, 3



—E NEEERNHENESHERE

—. WEBEERNH&E

1. RRK

2. &

PITF S BN ERE TS, BIEZE 0~5C, MABEE 42 mme e, =&
e GERZKMD, MPMGEHoKET S, S, T8, S0AHFEE. WRYHR 8%,

KA SRS I AER, P BEEE R, SIS, LR
T5% P9 Bk R EE [

SO NEFEERNERER

G FE5H .

R CisHaOs

1. LRSS

R C63.43%; HB8.25%,

SCE{E: C63.31%; HB8.60%.

2. RiEaH

FEBH m/z (%): 43 (100.0), 41 (32.4), 55 (31.6), 194 (17.6), 137 (13.2),
152 (11.8), 71 (11.6), 69 (11.3) (& 3-2-1),

Bk B R TR T, HHTUNAEFHERRhESEL LR RmE, 47
iR A, RSB RAES KL O, WK b m/z K 252 1% 5 Br | 2
[M—Op IF AR BT 097 38 I 7 86 36 1) A 23 Sk B Ok 284,
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F3-2-1 RBMBERBIIIR

R e (m /) FHLA o FE /2 ik
43 100. 0 CH;—C=0*
41 32,4 CH; =CH;—CH,
a5 31.6 CoHO!
194 17.6 [M CyHs0]
137 13.2 [M —CiHg O~ CH; 0 CH, 1"
152 ”'f [M-—C,H.O—CH, 07"
:!} }:; CiH, 0
252 5.8 byt
M 0]
M H,0T
266 3.2 O J5f fIE 8801 R E R 150°0)
3. GREEIRS

B4 0. (CDCl; TMS 90H2) ([ 3-2-1),

400 350 300 250 00 100
238 120 360 300 %4{: 120
700 B0 500 300 200
J10{4.7
AL 4 3 3 LMRE ICPS /8
5 6 7 8 9 10PPM foaftimei teaTery
.0 af i { 5mnm5-z; EE:
400 350 200 ro 100 50
380 120 240 R0} 120 )
00 700 k) 00200 100
Hi'S
15
k]
rhr—+te ]_ ]
4 5 ; fll::::{Fﬁ. e
5 3 S S e

321 WAHHE (BHFRLRFHE) AERER O D038 OH Wi sk)
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§: 0.86 C6H. dyJ= 7.2, Cil W Cis—~CHa ¥» 144 CSH 8. Cras—CHyd o 4. 83
0.5H, d J=9.00, Ciz—Ha), 5.40 (0.5H, d, J=36, Ciz—Hp), 5.44 (0.5H, s,
Cs—Ha), 5.70 (0.5H, s, Cs—Hp), 3.0 (1H, brs, C;,—OH. DO 2 ¥ %) 38 3¢
AHHREWHELBE T 1B,

4. g5pFeETHT

SEEE L 1745 1% (o R MR MBI T 3356 W, {FUEAEAERRILIEH ., 2ot
{5 HA5 831, 880, 1100 i g (& 3-2-2).

X#igt: kB &R, SHBER: D-P2:2,2,, SiiBE K a=5.659A, b=
14.270A, c=18.954A, Z=4, WAHHES TP Co yFHEdL, M Co  OH MBI R
[Eaf g B, o BifR.

OH | H |
O .I‘/‘?‘ﬁ"'(“”-‘ Om..c‘l,/(-.‘u""c“.\
o H o H
C,,—OH B C,,—OH wfl
il ()
30 40 5.0 60 8.0 90 10 1112 13 14 1516
'ﬁll 3 ; [:1] lm ] 1 TT T N
iRl i il il
ﬁi _H%,_“_ 50 150
HHHH [T
20N 80 souL|
Hymmi il ill Il
70 70 7 Il
: 1
a0l 60 LI
I i I
il ﬂ?l |5|{
0[] peasiiiini I
I il 1l I Il
30(] 30 I 30,
1 Il LI 111
20]] 20]] 2
1 1 1l 11l I(I]
10]] (ot L]
I Il 11 'H'I' I
0": I |}| ! It 1t H‘I::: 1t pf‘m
40003600 3200 2800 2400 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600
el (em ")
Sl FER AR b NG S ik NO.1202
A 1973.9 | s hlihl LT
| WAVELENGTH(u)
30 40 50 6.0 7.0 81 90 10 11 516
1 | I |
il O 1T NETHIT
Al AT i i
90 ][] 90 1
L] I ¥
g0} RO[L] |
70| 7ol
ivs il T oMt Ii
115 SOl il
L]
a0[[l]
%lclnH 30[[1] Ik
u%H 1] 11
IR 20[1] i |
[T 10[l1] H,l I
[T [T olllll T T
I Ll RHIERNTRRTENE [ T il 1] il [
4000 3600 3200 2800 2 20000 19 800 1700 1600 1500 1400 1300 12 1000 900 800 700 600
WAVENUMBER({cm 1) JAPAN SPECTROSCOPIC CO L
SPECTRUMNO. |SAMPLE ,zf STATE o REMARKS - Ao CoRbkal 2l
DATE 1973 ‘f; R (o) ki i vl i S §—
B 3-22 MNAHHE (WHREFRTER SHHEEMLLETR
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X ATHHUEm . Gkl B BV BRUAEAE, TAEWE WP LL o, B IR BUAEE. M H-NMR
WHRC T IR B E i, FFRUBERIERFE, RERM o B RWEAMNIE S YR
FHWBZH, o BHBAKHEE S FHRABERBEANOARMAR, #ln, 7€ CDCl; & o, B
8h JF X B4, JHBEIK 11, {A7E CD;OD rh N L4k 8 F 4, 3 o B 04 e fi
21, W EEGET, W IR, HOCE B R (FE R B 6 22 AT S HR T L A —
SE Y

8 % X W

Luo X Dy Yeh H] C, Brossi A, et al. The chemistry of drugs. V. Configurations of antimalariais derived from gqinghao-

su; dihydroginghaosu, artemether, and artesunic acid. Helvetica chimica Acta, 1984, 67, 15151522



=8 NEBEBERDNMITESRENME

—. NEFERHNEULEH

[HERY AS AR & o bR,

A E @O S, £ HILWHR . 28k, WED R, EPR. 2R, EAh
JLF A .

Tl ARSI SR 145~150°C, 45 i i) 7] iF 40

Hhes: (o)) =+140°~+146° (c=1.0026, CHCly)

5] (1) WA S Smg. fil 0.5mL Jo/K 2 BEIE @S A 2. S5mL B8 1 4L 49 7
(0. 4g BUEFIE T 2. SmL 2. Smol/L M) M 1~2 §§ 2% e A, [HAELLEK Z B2
XL PRSI MO BB R AR A, s o BB A B IR

(2) WA S O BOW . TR EER)G, MY HAREMMER LW, BB,

(3) A il 19 21 S 50 W i Pl 3% 7 5 o 8 L % —

(RE] FHRETE. WMASKERE, THIETE®RS (HEL B T®RN, EH
2.67kPa LA F) PR EME, KEAML0.5%,

WP . <0.1%,

—. HEEMW

B SRR Lol o1 5 10me IOV MEA S (63 G 7 TRODU R 1 A 0
ImL 0% 0. Tmg f 3 AT A0 AP B0 L3R AR 45 10l 20 3005 T 1R — BEAR G )24 L.
PAIK-ZRRLE (8:2) NIEIFR. WP, BT, M 2%E& SRRSO, 5 e U
AP MBE, U XS S BT L, AT, Mesh, A1 A B

A AN EHFHE, & CisHyuOs Rk 98. 0% ~102. 0%,

=, aBAE

() FZkHI{i%i: (HPLC)

BRI 4 IO BRI R Ol 4D 29 1omg BB RRG. B lomL A& K0P,
WORLE A, PR B 2R, 25, WY,

PR HE S PO 5 . IBOOUE W 85 R AR MESL 24 10mg KRR, W lomL A AU D, P
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Hrff. A 20mL LARNRYER. IWBEZE, B9, BE,
A R A A IR o S T R o A R AR DA
W7 . Waters-201 5 R (LR {8, T 48 i K 48 40 W0 0 8% Model481, J# 210nm, &

atk

4.15

s

[ 3-3-1

REGRY)
AiE

6.50

L

A 1% 1

HAAF ShriER (1),

i bR T 3 I R S B P R

fif ¥ 0. 05AUFS, f{a i & p-Bondapa KCis (4. Omm X
300mm), AN P EE-K (8¢ 2), #i 1. 0omL/min,
HERER 10pL, FEFARY 10mL BF 10mL 2 5 d
A 20pL AR, JFFH HEER BR E 2008, KEERE.

YRR 7S X IR, W ] fE 15min P58 M, $5 04w LR
W AR (SBIEREF) RS R (E3-3-D. s
AWF.
(1) BIEHF#E
C%= in x%xmo/
R F RIEWRT) = ,,";;'—rwx%'g.
Aley Aic— 2050 0 b1 o & 5 RE 85 b AR B i i
(T2
ATy A3 5 Sk bR HE S 5 ORE B o R 414y g
1 FH 5
Wi, Wio 2351 bR o & S5 0E & b AR 00 T &,
g/ pl;
Wi, W, 3 500k B M it R o P SR AL G T
pg/pl,
(2) Wl N R BOEE Chrdidh Y5 FE S o B9 00 3 n t
D
_A,i Al rF
An W, 1000

A rF iR & 5D =‘;—’}><|noo,,

BIRWE 3-3-1,

£33 TRERDAHENESFTERSBNETERE

_— WA Y
N 1 [ ¥ 2
T 99.38 101.18 100. 53
P 2 99, 51 99. 74 99, 63
S 3 98. 22 96. 87 98, 79
iUy 4 98. 78 98. 58 98. 68
94 5 99. 32 T 10| 99. 71
i 1 98. 82 98. 11 98. 97
it 2 99. 85 99. 85 99. 85
rid 3 98. 29 99. 82 99. 06
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() WA deereik

AT . FEEHCURLR A0 M0 10me, B SOm RO, 2 B
WU AR LI, AL, W 2h, WA,

(it St R A < AR 10 H s RRBS RO, BFA, RERERRIBGE R (20X T XU T
#% lomg), B SomL B, MZ B, REEHEM, HHBEAE, B, BE2h,
i SR RANIEH, REEUEH, WA,

WS ok K RN B V0 A S S T, 42 UE 0mL B, 2 4
AZBE ImL, #8057, WA 2% S AL B S %00, 4550, B 60°C AR I K ¥ Hh S 37 30min,
WA RS, L 2% -2 B (4 1) R, AT WA R 1
238nm P 1AL 3 S0 W0GEEACIE  FEIE, IDAY, -



FOE NSEFSRHEFHR

—. MEAPFHR

() Ay
L REMEBGZHNK' "

(1) w54

© s BRUIFFREANAAR., AT 18~23g, MBS E.
@ fEFH BUE R BUE B B K173 (plasmodium berghei keyberg 173) ¥ 1F ¥ ¥
(N) B JLpidmEsk (RC). AEMERR Sl FCC-1/HN #.

(2) JirikYSE R

@ Kk ZH W. Peters (19 4 MGG k. siPBEHLIM4L . 25904855 L 80% 6 4
FlAt e . FEAFEAL 10 BUNRLL 5941 R D e e ek BAH L M i e R LA D el s
fRUERR CIEH R N) sl M itERk . 1007 AL g/ 2. HEd T YR EW 3 K&
el B FES sk RIR M A R, Rk, L4k, 04 KBUmE A, W, 8
BEEETH RO, K B AL S0 R R BT L GEi iR O B (SDsw) L BB R
(EDso), BLAZ BT AR (mg/kg) Foan, HiFEHEUEN & ZE0LIFHEE (LDs/
SDso ) FIPUHESEH (PP Bk SDso /U #E SDso) o

#3341 WNEREEEHHAEZN
EOTE | B EDgo /[ mg/ (kg « 407 Sy /[ me/ (ke = K]
#5101 2.2 L99
KU % 5 e L =
M 5.8
i & 10 69, 3 9. 97
e £E11 0. 68
#3342 HEERAEERORERSN
- g B EDs/[mg/ (kg « K] 5D /[mg/ (kg = ]
AL R s 151 - 22.3
S 11 - 50. 9
343 HIFMAELS
N ] | ik ie SDyo/[mg/ (kg = A)]
AT R ' o
5k} 24 ) _| ) ] %I 1. bb
H | 511 1. 44 o
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AR LA RO (R 3-4-1~FK 3-4-3), WAF B EMILIFEE Y 834.5/0. 99=842.9, #i
P BOR 22.3/0.99=22. 5, M PitEFE BN 50. 9/0. 68=74. 9,

K T LAE B, X BUE IE R BRIOPUE RS, DT RS T, T B R
PUEB M & TR, PitEEBEA G EE R 22.5, fMh 74.9, NAHFEESHEL X
Pk, HPIYEIRRIE M. DUA T B E M SDso AT AR E S G5 S
SDso 49 0. 97, fEIFHE8HN 792.8), WAHFHENINTBARE, R THOMME. AN
AR SRR AR ) T DU R R R 2. DU T R 0 5 2 i B Sk R B
(EDso) STF# &ML, BN 5.7 1%, '

2. MWJREMH AR

(1) iR 54

© sy fEmk, hE 2~5. Ske, HEHEIFIH,

@ RS HRBE R,

@ 5Py BECH U A ek IR 80 BIF B 2 18 K B R T 7 v BE TR B . B 25
T 5 SRR TE OY R O O B AR N B R A S IR RS . IR RK AL .

(2) FiS545%E

@ Fik KA D.E. Davidson % (1976 4£) 0 7 Joor ik, WE#H & £ 10. Omg/kg.
3. 16mg/kg 1 1. Omg/kg =AM i4l, HUBME AL G, M4l 3 Bk, W RAEYY S
ik 3. 16mg/kg - PAIEA, DUSHEHKAZS Gy, ERRAFR R 3 DaY. 8BREE
TR KA Rl Civ) 50108 Al AF 74 9= B ol AR 20 A0H0 . > 3 36 A0 0 D ol 1 0 i 2 4 gk 2.5 %
VLERIIFOR S 25, RER 1T, BT K. HIKEG )51 6h & —k, KA 3 KGEXK
MAE—U, Lk 15 K. HWGMA MK K. 240 A5, SHAMK 2%, % 105 K. B#
MBI AN M A %, LA 2 A0 R B AT A R O 100%, T & UK 2 )5 A [l i ) B ol F e
Ay JF P RNE B R I U R B 5026 81 90 Y At ) (AN D L JEE LIS 200 4~ PEF I sk
LA 4 252 3 UK A U A 4 52 0 0 it ol 6 90 A IO ) S B el T )L L2 D T
5090 F1 90 Vo B 5t sy A [ ) 7 245 49y 19 R R 5 LR A5 o i ola A 1) B ) O A AR AR O ) ol 2
Py ih URCR . LR AR E IR,

a. KA (D : st AUIRLAE Y5 45 28 Wi G W 58 25 ) ol il e Ak S | T

b RRJEME (SS) . i Al BT O A2 SR, RS UM Z ¥,

oo WLEE (MS) . FUEEHE L 2 K. (H 30 KNEMHE.

do SERMHE (CS). BEdREFIIIG 30~105 KN BE.

e JAM (O): WM PIG 105 KN LEME.

@ GRG0 A TR 50 %0 K 90 M REE I M, - RUET R &4 ) L2 A
AR O B LR G L IR R B 50 Y0 B 90 Y R B I ) L B 2 4 . AN 1R T R B AR
WIE Gv) BRI, by A S R RE AL 22 ) A 5 R R 5094 M 90 Y B EE B B fie] G B i
2R B, /N R R L R R B R B R B T T B e
580K o BT AR U R RGP A . JE ., AU £ 3. 16mg/ke
HETE V0 2500 R BUR L G R BRI ERIE A A Gy BRI, BANATEEORS
24 380 R S A7 WA B ) ) 8 TR SR s A T i FH B9 25, b sh. AR 3-4-4 TIE . W
A& 10, 0mg/kg 1 3. 16mg/kg #4741 M B 45 25 00 I R B 50 % K2 90 % i [i) L %
FRUHE T BRI A A R, T EL AU T 5 00 I B B I () B G ) T R BE R
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10h BA E (38 98 fHH 75 6 BEME 1 B M E WEARE R IER) . RN A N HEETALN
R BB B L SR A R DR AR AR b AR, SRR A U SRR A 2 e, MRS
JPRORKRE, NAHTHEBRE - P EEOIIENZ.

344 NEFEX () MEEREM (v NERBERAT AP TEN S B EE

, R AMW | BNELY | PEEGT | FERLT
o fmg/hgs 1| /R |Bywak/%| mesonntm/h | B oot/ | TeOIHEI/
10. 0 3 50. 7 7. 0440, 96 11. 94+0. 74 40.0
MEHME 3. 16 3 51. 6 7.1140.95 12. 05+1. 63 42.7
(DQHS) 1, 0 3 45. 3 10. 9940. 53 22. 77+ 3. 67 1 HEHB.2 B
I 57h
P B A 3. 18 3 56.7 8.061.07 14, 2741. 25 45. 3

WA AR R, DUR T 8 A T 45 245 00 FC R i i 7% oha 3o 38 0 °F 5 4 R s
I 5 0 0 T 4 24 0 % ol
(2 XSS I A9 T P B ity 2 %8

1. ER#HE
AEEIE R 3 FCC-1/HN # . i [ E R K & 4 MR AR RO 79088, K3
Wk RPMI-1640 jin 15 % %l i .

2. FEE8R
(1) Fik BURK RN 0.8% K 0.61% A A S I8, Zp3 A 96 LIS WM. f 4l

200pl., fE 37°C CO, WEEHR 57NN 4he R AN MoTRESS . W25 B, IACY KR
& A F 2505 R, R A 4 0.05% L EEfY RPMI-1640 i 58 51 T 735 B 14 25 3 v
B, mR e 3 AL, AL 200pL, XERL4UME A 0. 052 Z B2 RPMI-1640 K5 2. B CO;
JEFRFIAREFE 48h IG iR Ay W IR . Bkl A B 5000 LN, TR R e R, R
OB, LAS R4 K 100, R4 708 i %

o = %100

FRAR 245 90 1 A [ e R Ml s el £k (B 3-4-1— ] 3-4-3),

____________

rd 100

100 & - P
/// /,
[ f/ 1
[ 2 RAHEF |
& — - EEEE £
a™ P -—-FHEE s
i e
t.{ o —o— il N %1 I —-MEHEE
= L . — HH#
e P i o S
/, ]
£ L
) D B X S T35 BT 23 33 To
HPVIEIE /(ng/mL)

T /(ng/mL)
P 3-4-1 (RS = Fp
2B GER SRR RN 0.8)4)

B 3-4-2 Kb sE = Fh
YR A GEREURRER 0.614)
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100

—— 0.61% ERH

/ — 08% JERH

4

50

W /%

’

/

01 034043 05
PIPNEIE /(ng/nL)

B 3-4-3  {RAh0E AU R R AR

(2) gRY53HE WK 3-4-1~K 3-4-3. £ 3-4-5,

B EERATIEH, o ARERERE LSS ERE THEE, LA ERN2Y
WA R4 )k 0. 385ng/mL M 5. 65ng/mL, & 14 54, HETEE, HEMSZ
We ¥ L CL ik 25ng/mL, (R BB th JL 306 %O .

C R345 GAMESHEWXBEEEBL EDso

) © Rl £ 4 A 4 I i) EDso / (ng/mlL)
Ll e/ 4
AU A CECE S L
0.8 0.43 6.3 Aty R L A 25ng/mlL)
0. 61 0. 34 5.0 AW 11
X+SE 0. 38540, 045 5. 6540, 65

. —mRHBEHR

() MheeKRY%

U T 8 X /BTG SR B L AT AL B BRI 0RO
JE i EDso 4 12, 2mg/kg. #EM T 10mg/kg. 20mg/kg, 40mg/kg <Fh .

1. ABERSMBHYINR —RFEHHEE

P8 Trwin 17 R4 9L, ¥ 18~20g ELWI AP/ LB HL AT AL 4 41, Sr B4 T WA & &

10mg/kg. 20mg/kg, 40mg/kg =R AR, #25)5 1h BAEEDBZE B 3 W,
ZEepig il 1m 5. WEESIYE AR EE . 1T k. BRI BRI 5 UCE H GBS X
A AT, AR 3-4-6 FT3 . & AR S 0k B2 JC P X . BTG B ik R BT
I AS 5w /I B 6D B0 1E B2 S B — RS B0
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#3346 WEHFBEX/RBIERHGRM

£33 - il fit K s
W B /(mg/kg) /R 0 1 2 3 5
pogisil 0 10 10
10 10 10
1
A & 20 10 9 1
10 1o 8 1
% B 41 0 10 10 a
10 10 9
2
RO T % 20 10 10
10 10 9 1

2 hERMHEKE (BRI
¥ 18~20g MR /NRBEOLA A 6 41, B T4 20°C. 34 T A &K 10mg/ke.

0.2g/kg PRI . &i245)5 1h, F/NBUBLKE NS 0. 2mL 1. 26 7KK AR . W% 20min, 15
KA SR AR R, LB 25 2 M PR G AR R, AT ¢ SG, JFTFIY A 25 A TR IR
B WA SR WA 3-4-7, o] WL PH XS 25 BB Btk Fe AR/ AL R KB (P<<0.05), i AL
AT AL KR B LA Y B A I S Al

347 NEHFERNAMER

44 e
B30 15 FIGE/ (meg/kg) | S ¥R . e N P
(X+3E)
A 1 1 9 36.3345. 21
AU 0 % 10 10 33. 30+ 6, 22 8. 34
, AL & 20 4 31,4446 24 13. 46
AL 40 10 20, 6045, 72 43, 30 <0.1
] i C K 0 1g/ ke 10 21. lu+4. 39 41,92 =70, 015
] 1] IIC B 0. 2g/kg 10 14. 6044, 12 59,81 <0, 005
A 0 11 25, 183, 96
LR 10 12 21, 67+4. 09 25, 74
Y AU 20 12 23.08+3.79 20, 90
- T % 40 10 18, 90+ 6, 80 35, 23 =0.2
o] 1] PG B 0. leg/ ke 11 16,91+4, 84 42,05 <0, 05
finf wi] PO A% 0. 2g/ ke 12 11.83%+2.50 59, 46 =0, 005
3. EHEMERA

L5 215400 X 150 UL L 22 A 80 R 0 P B %ok A /] il S i) ) 50

W 18~20g LRI /NGUBEHLAT B 5 2, XFBRZH . S0 A (B 3 AR . BT
XEEA CRNBRED) . L8 E25)5 1Th g/ UL T 5 G B2 LE Z 4 30mg/ ke, 7 BIE%E 15min
WA Z 48P BRI KGR Tmin B E . WA S Tmin B 2 % 4 B B A4/ B (9] B 8¢ A
e /N Bl ) B B BF 19) o 3B 5 25 241 1 0 M 2 2 () A A AT K 2 S M B MR () AT R G . AR
WAE 24 CRMMABI P ETT . SLREIR WL 3-4-8, & 3-4-9,
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£348 MNEFERMXE L ZWMBTHENROEW

#151 A/ (mg/ke) i/ A ABES) ¥ R ABEH/ % % P
of i 0 20 7 35
U 10 20 4 20
AUV I # 20 20 6 30
DU T & 40 20 12 60 =0.5
L 30 20 20 100 <20, 05

B 3-4-9  TEHEE RN R E b2 5] 9\ B/ R AR B 8] B W 6

, , ) [ A 1 ]/ min .
151 A/ Cmg/ kg A i Bl 8 (RS R/ P
o i 0 7 17.14+8. 26
AL % 10 4 32.50+7. 31 89.73 =0,5
AT E 20 6 31.50+8. 82 66. 76 =0.5
AL 40 12 68. 48+ 18. 04 299, 70 <<0.05
4 30 20 180 950. 80 <0.005

VA F U5 0T LAA 0007 35 2 1 501 4 4L 5 /N B B 8 A0 0 A SR 1T A ) 8 441 i UL
186 30 /1 B B B N (V) A7 S B A T, T B N ) 4 5 DA, CHE T O 2 A R R
WS, BMAERT (. SEPNWR4L 20 S/ BUBE IS B A1 4 46 3h L) ),

(2) oD 55 B 0 5

M5 H, KT (3.2040. 32 ke, MEMEIRAT. FHIRE L 240 30mg/ke K BERE . %
OIIF B o0 8 B — S Bk . STl BRAR A P ol L 005 908 30 K e 4 38 1l
Ik (SBP) FIEFIKIBIINIE (DBP), “TH 858G M DR SEMER, NSSho8s -
2K BRSO AT B KR, KRR R, e RIS (RHD A
B (RA), RLDHRFEGG% (HR) Rl SOodBE (ECG), Rilllu/dEEazin.,
WA W 0L L R OROBI L L O L e B O I R R R S A A\ S A Y
4. 40 25mm/s. AREEES 25T M 45 25 )5 15min, 30min, 60min K 90min & $§ 45 (1) A%
el . R gs Ll X+SD %5, W25 R S5 45 25 )5 15min, 30min, 60min & 90min ¥ 4%
AR BRPEAT FBE OB JH o 000 0 07 L 2% S 0 W B . UL 5 T 20me, O TG
KRR (00

T340 NEFERMBERMBME., 0T, O E R RN KR

: 3 3 3 s I 13 4 I Ny .
i i WG | SR |0/ K/ mim | ] E;'f_,-ffi’f} A Lol
IH N ¢ = e - : g G ¢ ! !
(X5 {X+58D) (X =8 fa - Gl 18
A x “ (X+SD) (X =5 58
W [F T 158.0+£43.8 | 116.0x45.1 166.047.7 19.6+4.6 1.0+1.4 IER
-.ﬂ. )5 15min | 145.0442.0 | 110.0+45.6 | 164.0+47.7 19, 6+4.9 1Lo0t1.4 137
;;t 5 HE T 30min | 152,039, 6 11846 162,01 48. 1 19. 8+4.1 4, 0+1.4 EH
ka Y245 60min | 150, 01£45.3 | 100, 046.9 | 162, 0=48, | 19.4+4, 4 4. 2041, 09 EH
MERE | g gt 00min | 154,039, 7 118=46 162.048.1 | 19.6+4.6 4.0+1.4 i
E 138.0+51.2 | 110.0=48.9 168 =45 20.0%5.1 .9+1.4 i
S S 255 15min | 127.0+51.2 | 110.0+48.4 | 164.0+18.7 20.2+5.1 4,0+1.4 I
s R g - . 2 i
}.t;;ﬁ' YIRS 30min | 148, 0449, 6 120450 164,045, 0 19.6+3.9 4.0+1.4 IE
:
i 855 60min | 156,053, 1 | 120,0+51. 1 162448 21.0+5.3 1, 20+1, 09 EH
85 90min | 154,050, 3 | 120,048, 4 162+ 48 20,2451 3.9+1.4 £

fie n=5, #fits P=0.05, &E (3.20+0.32) ke,
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HiRWE 3410 Fon, BHMMHBEENETHES omg/kg) RERZSHERE, W
£ 90min R I . %, LB PPN ER AR Y G B AL, BRS04 T
WAHHE omg/kg J5, MM, WFR, CHE., LREEAR B,

=, BGRIAFEHR

1. s

(1) WUEH B RGO 20 M7 25 o e B e A0 FH 34 4 o8 7 0 BF 98 XU 7 %

ER W& OB RE MR 20,

0.1
a
3
=
i
&
ool
o 10mg/ke It
® 20mg/kg 7l
o 30mg/ke 7l fit4
0O ————— 3
wf (A /h

P 3-4-4 FARE D85 T AT & vl

10mg/kg, 20mg/kg F1 30meg/ kg J55 i i 25065 5t Hh 25

PEFH 1.5~2.0kg K, 4+K 34, Yl
R4 H, MRl H, 204 TNAEBEN
M 10mg/kg, 20mg/kg #l 30mg/kg. &G~
() esf ) B0, 4 0l . I S 2 0 e BE
Mgt kit difsh e a5,

iR RWIBUEH &6 & AR, )G
1~2h Il 259 BE R B WE{E . 7F 10mg/kg. 20mg/kg
Al 30mg/kg 7| ht iF, # e 8 SR ) R (0.03 £
0.01) pg/ml, (0.05%0.02) pg/mL 1 (0.13+
0.11) pg/mL, 245 ¥ 7E G 4k N 18 7 ¥4 55 8 i o)
(MRT) 4352k (1.734+0.56)h, (1.364+0.17)h
M o€1.534+0.21)h, Ty 45K (1.19+0.37)h.
(1.00=£0.13>h Ml (1.1040. 26)h, 25488 1247
SHAE AR [ 790 B L 2 () A DL B 2

FRE LT AE T #E F 7 10mg/kg, 20mg/kg F1 30mg/ ke J5 (191 25 F2 i 28 L1 3-4-4,

(2) pRic AUCEH & A AE N B Wi, 2r A7, HE AR 8 A% B
FEL0T ARSI P AR IR R3S ME TLC B R BESE T Sl bs i AUE 7
RN R, S, HEERAC .

6 8 A A id i H-OU 07 8 & H bRIC e B 12 7 A 3% 1) =
I (H 3-4-5) . kel =>90% . ] 18~22g W R /NBL. F54 4

HiC

~5 51, B HO H-0UA % # % 50mCi/mg (HEMESC R4 % 1omei/ M35 RAHKE

&
-

s
(=]

FEE TR B/ >0 0 dpm
(] ]
[=)

1 4 8 12 24
B[] /h

Pl 3-4-6 i RIS e I A s ) A b

mg) 4 24 Ji AN [ I (0] AR e Mk JBC I sl WA B 3 DK
ul Sy AL SE — 2 By, MOE SR 8. HIRR Ik ik
Wb FRAE o VAR D I R 0 R KR E T PN A o B
RITECAT#E TLC 35 BF 58 6 ic 1 & 9 B9 B E 1 2 af
PREE s b U4 .

S5 R AW H- DU A 28 1 R BCR G, 1003
B PEME P AR 45 24 )5 1h R B WA, 4h )5 % 2] i

(il AT (B 3-4-6) . 4k v I 28 415U B i 41
i BERLCAESZGIE 0. 5h kBl R 46, HLARALLY
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TE425)5 1h kB R, HLAEA 245 Th S NERSHCHT PESREE, 4K 9 BF > Bl > JF > i > 8 86 >
O>WUA> N (2 3-4-11) . Wi i 259K B 19 T I 4% BE 28 205 0 o BE F R . R0 e S i 1
WP Th b fei . 24h AR . S8t UM #E 4R 2519 82. 7% . AR PHEM B ., 4
RETRM 6T 16170 (K 3-4-12), J S TLC %81, “H- WA N & Z RS X s,
TERMARB R, RPCUMABIFERALSY (E3-4-7, & 3-4-8),

£ ar gLs-_

= 3t i=

= % 1.0p

Lo B ~ A 3 3y o .

% 2 — ?_:05_ BTH-FHH#E 1Smin[5RE

® [ = [1]

E .S

5 2 o} | T H-REHEE cOmin FIREE

X os HW AR g

# = I

£ [] £ .
= : = L T E =
" TR ARR o o

P 3-4-7  * H- 8 R 30 H- OUE0H # % 30min J5 TLC (M43 8545 51 B 3-4-8  /hEURBEHCSHPERY TLC

R34 BOKFHNEEERSI P HREBERGERE
] 4 A~ i (8] B SR /(< 105 dpmy/g)
B 0. 5h 1h 4h 24h
g 63.56+7, 33 57.77L5.63 40.36+1, 13 3.85+2.06
1 42, 64+3, 31 53.3642. 83 25.2413.49 11,9344, 82
[ 53. 0042, 82 78.01%21.56 20. 1640, 79 6.72+0.37
i 31,4342, 83 60.68+21.56 13.35%1.55 4.96+0, 24
L E 23.39+0.81 23,89+3. 49 9.42+40,72 3.70£0. 28
48 31,2343, 45 38.45+4, 02 13, 44+0. 90 6, 3740, 78
M 16,5241, 67 20,0610, 85 5.8440.35 3.12+0.37
AL 32.95+1.43 30.18+1.02 12,5940, 52 1. 810,41
m 997, 834 383, 62 1777. 41 =686, 84 | 966, 74 320, 98 2. 87
TE: AP B 4 HUNBLE P B+ bR
F3412 MREOLSTFTH-NETEEEHHYMHHED
T 4 0 1) B ey HE 11 R 4 1 e o
0.4h 4~8h 8~12h 12~24h 0~24h
# 56. 5 8.7 1.3 0.6 67.1x1.79
Feu 7.6 4.1 2,2 1.6 15.6=x1.3

@ B B ANRLES T H-AUE % 2 10mCi/mg.
@ X (4 HEMF-H) +SE.
BZ BUAT EE MR GUR W, 040 HE AR I ke
2. A&
FRUHCSS 0 9 000 52 0 F 52 1 6 R RV T M RAE NI Bh 2245 0. AR E /M
15mg/kg J& 1. 5h, (il 240 ff 3% 0. 09pg/mL, MRT % 3.27h, ffij [ iR A 15 % AL 1. 1me/ke
il 2. 2mg/kg J5 1. 33h, il 257 BE 43 5 % 0. 13pg/mL A1 0. 7T1pg/mL, MRT 43 %% 2. 36h
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2. 26h, TRFEEAFAEDRHECHNEEHEMN 1.62% ~10.08%, FrUORE
AMAHHE.

H % E#H ERF 15me/kg AT & EB M 8mg/kg J5. MMZ54r 5] F 4. 6h Fl 4. 7Th
iKW PR EE 0. 04pg/mL 1 0. 11pg/mL, MRT 43512 6. 98h F1 6. 96h, o] WL 75 5 Z & 5 w9 4k
WA AEAAN LA HTEHEN 29%, EARFEEANEATEHE.

DA k] SHEMNAFTEREAMERYE 20mg, A4 MK, GRS
80mg. 60mg., 40mg K& 20mg, #H PEHFFREE DB ATERME . KB B P RV B
R, ZiNH AAE 50~70kg BRAER A, ZiHE W, B L0 AE TR L1400 M K E B 2
PR, ERHSNER, LR 2 MAARRIEM2Y ., Zil&EILSH, Hbh 34l (5
30 AR AHFHERF 1 Ime/ke, 2.2mg/kg B FHHEH A 15meg/kg: 5 2 4
G415 N 514 H R 4 VAT 8 R # A 8me/keg I # K427 15me/ke. 425 )5 A [H] i
o] phy b B R BKCR L 2mL, Ay S, T 30°CIRAFAI.

1fL 245 01 bR 24 e 2 DO e e v D s L 2 v ROIE Gt sk A R, PR B

(4521

@ WAH®HEF OSSR ¥,

N TR 5 2 4 ) 15me/ ke J5 AL 25 R 2R AP 3-4-9 FRAR, 43255 1. Shofil 25 R
Pk, WEWREER 0.09ug/mL, Z5WLE(R YA B3k B st ] (MRT) 3 3. 27h, i 25 % &
WM 2. 7Th, HAbZR e HES BN FE 3-4-13, AE 3-4-9 ARa] WA DR WA HHEH
RIS . WRckEdR, Y425 1.33h 2GR RE e, ERRCY 1. 1mg/ke 1 2. Z2mg/kg B, #EK
HE 43 3K 0. 13pg/mL H 0. T1pg/mL, F¥5E B[] 43 5 % 2. 36h A1 2. 26h, TR 5 W) 4
)% 1.63h 1 1. 57h, AT WLER MR S, WA B2 () (9 2548 1 2F AT R M B s e . K 3-
4-13 5 T WA AL HAb 2 B D E SR

£34-13 EEEOBVNEFSERNFTERNERINZSH =3

%W XA T 5 5 B
it/ (mg/kg) : 1.1 22 - 15
kR B 1.33+0.29 1. 33+0. 29 1. 5040, 32
W pfe 1 /(g /L) 0.13+0.03 0 71£0. 30 0. 0940, 01
S By 4E 8 0 () h 2. 36 0. 98 2. 260, 50 3.274+0. 32
e/ h 1. 63+0. 68 1. 5740, 34 2,27+0. 22
Fadsor i FEBL/ (L k) 10. 85+3. 08 4.124+2. 38 152. 34+ 35. 50
Mk /[L/ (kg * h) ] 4. 9841, 74 1974147 46, 559, 52
% F i B/ L s/ Ch = mL) ] 0. 2440, 08 1. 49=+0. 82 0.33+0.07
B B o (] J5 22 /e 0. 9340, 31 2.34+1, 38 2.9240. 22

Bl 3-4-10 S 0L & BR S 20 DR Ak it A g i it ey PRl AT L& 25 /5 2. Sh PR 24 HEIE
HAg . A 3-4-14 BEWIA 1 IRAUE T 85 # AL th IR OB R SR Th A
Hi 9 25 B OUAR 2 25 245 7 |k i 0. 1096 ~0.15%.,

A B E BN 1 B DU T A G . DR b HEE Y O 2 BEAR D, X R T O B A
JG 25 S — B, U8 BRHE AR T R AR R R R
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I
100
5 -
B 23
b= X B <0k
8 Ee
!‘ m
] 1 L 1 1 I
0.001 L o L - L L 1 2 3 4 5
O e HR/n
Bl 3-4-9 AZEOB L Img/kg (<), 2. 2mg/kg Bl 3-4-10 OMRAEAHFHHEHFM L Imeg/kg

Co— ) MAFHEAMM 15meg/kg (X—X)
T # F v S R i 2 A il £

(o—2), 2.2mg/kg ( »
et Rl £

F344 TREFOBVNEFTERGLRAHREGR

) S5 2 BRAE i

ik I 4 ) Al it/ (me/kg) A HE Tl B/ mg HEtk e/ %
1 L1 0. 05 0. 08
2 1.0 0.07 0. 09
3 1.2 0.23 0.29
T*s 1.10+0. 10 0.1240.09 0.15+0. 12
4 2.0 0.07 0. 06
5 2.2 0.17 0. 11
6 g5 0.22 0.14
Tts 2.16%0.15 0.15+0. 08 0.10£0. 04

@ DUAT 5 F A 7 8R M,

P46 T 8 E R 15ma/ kg FIME T %42 7 8ma/kg J& A9 1M 25 i 72 ih 28 P 3-4-11
itz s 47 8 F OO A 8 S 0 i 25 9 FE 5y 5 F 4. 6h N 4. Th ik R, W Y BE 4 9 R
0.04pg/mL F1 0. 11pg/ml. 42576 UK Py 4 - 25 55 8 6f 5] 43 51 & 6. 98h F1 6. 96h, 114 Bk 3%
W53k 4. 84h FI 4. 82h, & 3-4-15 B th T M2y M R 0 HAb 25 3h ¢S 8. i # 3-4-15 ]
UL 1 25 0 245 £ 8 S “# AT AL

o
=
=
@nm
R —)
0.003 8 T6 33 33 a0
HF 18/ 1
B 3411 HBSHEHEERM Smeg/kg (=) MUANSEERA

8mg/kg (+ — « ) J5 MY I 24 B £ iy 28
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3415 TEEAHETERRINEAEERANBRDNESN (n=5, 749

& WL & # O ®
it/ (mg/kg) 8 15
ik g ]/ b 4. 70+ 1. 44 4. 600, 82
W FE / e/ mL) 0. 1040. 04 0. 04£0. 01
T H 8 h 6. 9643, 88 6.98+3. 91
PR/ h 4.82+2. 69 4.84+2.71
BASE R/ (L k) 116. 18+ 87. 47 285. 14+ 176. 62
TR/ [L/ (kg h)] 17. 6649, 09 54. 85444, 07
il £ F i B/ [ pg/ (h/mL)y ] 0.570. 30 0.31+0. 22
S BB ) 2 /0 33. 76+ 44. 85 22.09+33. 74

ME&muﬁﬁ&&mwmﬁﬁﬁﬂﬂﬁﬁ%ﬁmﬁmﬂgﬁw.M%mm%mgﬁ
TER2YIG 2 Shoakww, EDUR T #3000 B LG R INE — N, T I 24 A e v S 1 o
%%W%¥u&M%%Hm,mﬂﬁﬁﬁ&ﬂ%&%ﬂmﬁﬂﬁﬁﬁ#ﬁ‘E#&%ﬁﬁm
w%,mﬁ@}mmﬁﬁ&muEﬂﬁ&ﬁ%#ﬂ%i%ﬂmﬁﬁw@ﬂ%.ﬂﬁﬁﬁﬁ
tﬁ%ﬂgﬁmmm,W%ﬁ#ﬂ%?ﬂ%ﬁﬁﬁﬁﬂﬁﬁ%za-w%m#&ms%m
VA A H 5RO T (] B L (A P B B LA K, AR T AR R R

M. MEHERARERAERANE B OBIEE

WA #H % (dihydroginghaosu, DQHS) REREFERMEEENEY, B &%,
AL, EA . ERRRAE . RN B O IR S KT 75 8 2 B AT A Wy 0 9 I ol i 1A
AR RO SUA N R B M MBS, Dutta 510 e O R T i el B 0 7 £ M R o
(Plasmodium cynomolgi B)-1 (% 7 iy (Anopheles stephensi ) I 4= BE Y v (1t gt i 3y &
R 7R 2 AT 5 R D D T R e 4 TEASBE P EAM 0 T O & B 5 Bl S 4
WHRGTEERE, TR SR FAERAN LS. XU T A X 7 A A o F
58, HNCAH S, ST FH 24 G IR st 30 2 M RUE ML AU A ) F AT A
5 ﬂgﬁ?ﬁkﬁ'ﬁmﬁ%ﬂﬁ#gﬁﬁ?‘]ﬁﬁ%ﬁﬂiﬁﬂ?%ﬁmfkuﬁﬁﬁﬁqﬁ?ﬂ]ﬁﬁ'fﬁbﬁﬂi
BRI R T JF W% 2 R A R B A

(—) MRS D5k

1. R&

AIERI (Plasmodium yoelii) BY265 #, h 445 P F B 22 B iR 0. 5080 4L 25
AR B

2. Y

WM. R 18~20g., LA L I 0000 o BB O A o ARS8, LI A P A 2 50 A4
AT /100 A ML /N RS B B, Bl LAY R A% 3.5 K ORZAAC F1A35 75 od 18) A
2.5 REZRB I,

3. %Y

U T 85 3 P ey o o B 9 B P 2 0 5 B 0. LA S 8O 2 A S A 2 Wk
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Srl#k 20mg/kg. 60mg/kg, 120mg/kg, 180mg/kg Fil 240mg/kg (MR, XF 2 %/ B —
WO, k0. 2mL,

4. BTG (Anopheles stephensi)

Sl B EHBE R E R, AR 8 ATy M IR RO Rk, T O 165 R, et
FIETH SRR AT (B PER (PR O/ A SO RO (4 LI B 5 M i B 59 6 A
FRTFEO . M5r52 B A BERE S AL B, 1L H-600 3% 5 v 45 10 B HC A 10 455 g 119 2L

5. BRFHhESWE

R R BRI MM R A, SR, e GRED WEILEA(L.

6. GitFaE

HWRIL S BORMbRHE X (XE£SDY, IikAT ¢ KB (BRAT24M47) .

() &%

1. 254 3 Be F 4k B S 1 O R i

BifLfe 2.5 KA 3.5 RZJMRHZ (60mg/keg)4h J5 BT 0, fEBUR I )5 7~8 K
M14~16 K350 1, WG BEA T M TP RMBRE (F 3-4-16). 5% F MR &
2.5 KM 3.5 RECHAIN 100%; FRFMHMER 2.5 REBAA SN, % BH LG H 5
40% . WREMILEE . 5 2.5 RERAL, AR RRTHF, JOukBLLS 2541 [ 2% 5094 B
AW REVERR Gaw =434, tenp=7.30; P<0.00D); ifij 3.5 KLU, HELHRE
PSR (1=3.80, P<<0.05), THITFMERBEMER (1=0.78, P>0.05),

£3416 ZROABANEHFEE (60mg/kg)dh 51 i & & o188

AN 2.5 K AN 3.5 K
ul " B A 0 R LER T EIE #0370 B it 3
Mtk FHWE | MR TR | mHE FSEE | mds -
/% (X+S8D) /% (X+SD) /% (X+S8D) /% (X£5D)

o} W 4] 100€10/10) 4. 901, 11| 90(9/10) 4. 204+ 1. 75{100¢10/10) 5. 3640. 50| 90(9/10) 3. 04+2. 05
M5 100€10/10) 2. 75+1. 10| 50(10/20) 0. 8040, 83[100(10/10) 3. 65+1. 34| 90¢18/20) 2. 47+1. 86

' 4,34 7.30 3. 80 0.78

P <20, 001 <20, 001 <0, 05 =0, 05

2. ARFBAHYHERRERENE B HRMN
ARl =l e 3.5 KRZHNBRIA, — RHEME L5 (60mg/kg. 120mg/kg. 180mg/kg
2 240mg/kg) Ji5 16h, SR HIHEE T g, Al MLS 7T ~8 KM 14~ 17 RAEMRE, WEKEp
PR T AT H PHPE R . G5 R P20 4 00 019 0T 50 T 00 BF 4 524 B 26 0 ok EE 4 2
FRE: %2510 IR BE R F LT 09 % BE L B8 F e (3 3-4-17) ., Gt 45 F b B 7 4 1 0 i
TR RO BRI . SRR BRI RO 41177 4 (3~1100 4, £ 254
GH R 143.0 4 (4~4854) | 54.6 4 (0~23 ), 3.17 4 (0~114) M1 9.03 4 (0~
90 ) FALF X HRALF- B8R 129. 75 4, S (R 700 B 24 41 % B804 Bl K 118,75 4. 45
A O 0.25 AN, Ly ZESr AT LA 25 40 5 % R0 22 1], LA R R [ 70 ik D 28 4 2 i £
RSt FRAAE AR, iR TR TR AW . 180me/ ke 5 240mg/ ke 25 41 1] 22 B K

[TE ¢330
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%3417 B BRBRATRERNRENEEEE 16h 5% 0 581 R

5 B S 2y THL T A g
415 i fit — —
BitER/ % Ismmmxensn) B/ M T H i HE (X £+ SD)

H 41 100¢30/30) 5.5141.25 85(17/20) 3.34+2.25
G 60 100(20/20) 4.25+1.47 55(11/20) 2.29+2.61

120 90(18/20) 3.28+1.48 22.2(2/9) 0.84=42. 00

180 70021/30) 0.88+0. 85 0(0/18) 0

240 T4(26/35) ‘ 1. 2441. 30 5(1/20) 0.08+0. 36

3. MM EFERREEZ TR FHRARESE MR

10 R fg 3.5 K2R /NEL, fERIZY (60mg/kg) 16h J5, AT WL ¥k A o th B & 5
BRD TR, ED RS . TS AL RO R RS . TR RN BURL YR AR S TR
R MR T RBCR B (73 £ 37, 14 225, 102 18, 15 30, 2174, 4376, 33: 14,
54112, 42 21, 31:43), JBARN MR FEBOR S BE43% (350/814), ZHIBE M —
E¢ﬁm%*%ﬁﬁﬁm%w(m)mEﬁE?Wﬁ§$&5ﬁaﬁw-uﬁ_ﬁ$ﬁﬁm
MR, 12~ 13 KI5 A SR L S el 00 56 6 IO 1 AN A A R A X AL B B e A
b, FZGAL MR BT WIF B AT RN . WA LE My R A A A i O T2, R
WU R G S, MR (NRRSRRBAS) AR RN, T A A

4. BHYHEEERAREAPENAFIEAELFEHOXME

g R (i 3.5 ) M, fENRIMS 4 K (B BHET 3 HEEE) HIL
S %ot IR A FH 2 4, W 0T R 2 EH /N RL, G HITM A2 (120mg/kg) 6h J5 /)
Bl % R BALEh A R 6 K. 4 10 Stk DOW S N MR R BL . JFAE 12
FA 14 K44 S 30 H, DUULEE T Al O . 5 41 61 (Y R L 3 S R, LT
RS S . T 12 KA 14 FxF B4 2 A ) dpr sy 14 BURD 16 L PR A e e 4 il 12 R
13 U 254 e R g ] 40 0 g e e 12 FUFD 18 KL FCER R AR 11 R 17 H. W
52 9 4 RS (O R (% 10 Rl AT AT (4% 30 Py R, G IRAL R 254
(o SR RE R AT B K (5. 750140.7750) ANF1 (5.5520+0.9310) 4, &t K, g 41 ) 25 51
KB EME X (1=0.52, P>>0.05); P4l FHLTFHEMKKN (4.634612.3970) M
(4.43735+2. 210000 4, 2 K, FH4lmENLBEEE L (1=0.33, P>0.05), Ho
SO PR S, A, N A e B UL S B A B (i 16 HD Y b O R Y A
gk, JOBA 2SR G . 1% 24 0 24 FC A I L i B B 2 7 A R P A A

(=) Wik

ATFFCLE R Y, OUR T 8 % 02 R iU S TR A — 2 (0 J0 R A . JCAR 5 5 5 i
TN RBFREA X, HS5AMARIFAX. DU 5 3 0o A Rl 2 IRC 1 2 1 2 FH ) 98 1 1L
SRR TR, B B R R (20mg/kg) AR T PR T M, WETREAY Me-
hra 1 Bhasin (1993) (RHii— B0, {53 7% 57 by G008 1T 25 J5 /1N BRI o B30 IR 1) A Rk 5
R AD T A RCR B BB, A RE R W VB IE . B 25 R 51 0 01 T 40 1R SR e B L
REREWTF M. (M BUARSER R R H E 3 Ha e, %00 R (120mg/kg
16h), BB ) IR BE Sk 4 % B B F AL, P o) A0 T 8 0 R A AN R 4 A % F 244 i £
F P25 0 R AW B IR MBS IR PR M 2 1 7 8 E K20 I FIE SR T Bl
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MIBHEREEA R .

(11
(2]
[3]
[4]
[s]
[s]
(71
(8]

s % 3w

SREE. EDLWE. DU A B A PR BE R

Wbk, RS, TR, AUETT O A R 4 Ve

AR, B, WEW R R

ob B BRI Bl SR TERT. U AR R R

BAULAE AR K. CRODCET R G MR M BN AT, 2522, 1990, 25 (2): 147—149

o B B D 2 WA R A BT, WA BN, WS4k, 1979, (1), 23~33

B R R, DU AR A o N R IR, 250k R, 1993, 28 (5), 342~346
WRORA . AR, TR DR O A B A IS A RN K A AR, o Ak R A R
1998, 16 (16). 421~424
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—. BMEY

KPR 253842 . WEE — UK A4 26 )5 30 0 7 A 10 5 1 0 00 4 30 502 G B s o Bt

1. 5%

R RN, KE 18~23g, MR .

2. LEWHE

(1 BLHHr /N BT 20h Z2 47, BlFLAY4L. B4l 10 2,

(2) DA RIS T 170tk b, DRI RAOS RN 5 AR R, A
P TS RIS IS R 4 2 i 7

(3) B,

(4) % 25)5 30min JFAEMEE, W — . 0 R BRI, FIRE R k8
KR,

3. £ R

B45)5 3h, MRUTH PR, PSRRI ERE, BEET.

AU 8 BB (LDso, mg/kg): T1HIK 834. Smg/kg, 3L 95% Al {5 MR 36 [ %
705.2~987. 5mg/kg: ML A E 4T 288. 5Smg/kg, I 95 % n] {5 B A5 Bl }9256. 9~324. 2mg/ ke,

1LI7F 5 % LDso /8D5e =843, 0

=, FTattsHl

1 3k R AT Al i

KA Wistar B2 R AR 80 H, R4 20 H, M4 . DAY % i 20mg/kg. 60mg/
kg, 180mg/kg, =ANHIBRASHIME, BRAH 1K, HELBZH 15 K. . IF R4 MK
H RSN, B RER: ANRHAARETHREIRANBE TR, HHERE, 4
RUMERTS 10 KBTS BIG, 4455 10 X, Pl B RAERE, BHERS 1 25
R, MR N WA, SN . A5, K. . R4S R4S
MY R, AR IR . SE LR 4 T4 b K E I R T N 0
I 4 M (SGPT) SAMERAMMBAEERLEZN. SNETRERR L.
B EFEERES AN, AR EAL,

2. 3 F 0I5 A B

SHf 16 2, MERERCE, B R4, SHANAFHE, ARSI N 11mg/ (ke -
K. 33mg/ (kg » K. 99mg/ (kg » K), B—4 Kxf i,
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FEM G250, A BARESEAR EEEE—0.4~1.2kg), %3 KB H
Wb, A TR (—0.1~0.4kg), RGE® LT, BIH 14 K AR &4 o4 B (%
vﬂa&y,@ﬂiﬁfﬁxo%ﬁﬂﬁ¢-ﬁmgﬁzmﬂﬁﬁTﬁ\ﬁﬁiﬁ-E¢
— R 12 RINBWNE R, 2 REKWENMEFLES 3 REE, MM EKEEY,
RE G N E] 17ke F1 18kg. FHERY) MM KE 2, K. o, /NAIE LS X I8 21 45 Uk 28
BIRBERACAT . MBI AELE SRR, DA XML 4005 . Fan M as. m
ORI EY W, 5 28T B 25 24505 4 WO E I E IE RS B 2 N . 48 255 41 1
YL 40 M A 7 1 700 k0 P PN T W 8 R . R 7R 4 A X B B 4 R R, B R
WEMERES . EREEM 2 LM, 525)5 — B P24 40 M B B TE 0. 712%),

AU 8 3 M0 L0 A PR Mt I S S, A FE R N, A2 gy
AR LM N E A TR, (AR R EME2ER ., SHULEFFIR 28 20 5w L2

BAHT. P AT AO R B ], B R O T B

(&i2]

WS NSRRI R W], DA, /N X BUR A ik
B AMEME . WO REhH LW %, KR R4k A 180mg/ (kg « K), Biit#%F
Al R IR 150 f%. %1k 33mg/ (kg « K. BidHHY T AMGKA B 27. 8 4%, g8l L
BUERA R BT, (KT FRE, SIMEBA VS BIG, ASSIR A Rk BESe . 1  60 A ) 4 B A
ER RN, (HEFRIE RS 15 KMy 2 NAEN, WARRAR T RS ERGH. L2557, b,
JEPri G R, KL L NRIR AL B A R RS, AR . A
AT R X Sl 45 IE 2R AT AT O . AR B OO T G W RIE AT, R
R T A 4.

=, B%EHY

(—) B

1. f#itee

WG FMEPE NTH 55 78 /s BUE B8 20 Y 21 40 08I0 5 35 I FE Y 0 488 706 O 3 46 3 %t %
FE S EFT BURSS . W98 AS (6145 25 ) B FOOR [G) OB B (8] (24h, 48h, 72h). BZEFRE b ok

B BULHRE AT B SO A . BT LI R S0 SR 24h BB I R B R, M A 2.
1

Y 1 s
lLDSQ ﬁﬁiﬁﬁ?ﬁl%fﬂﬁﬁ&rl‘ (ﬂpﬁ%}il,nw\ —LD'n _LD-'O lLDSt})- ﬁ_’ﬂ%”
B 1000 B Y LT AL, ARBRMF T, WA Em /DB R B2 (351,
F35-1 WEBEFENHNRMERBER
20 " 7 it _. | ol e T
41 51 i # Yol s 2 FL8h P{H EAE S
i ) % 1 526 0 M 6 2.504+1.38
FH ¥4 4 B B e 120 [ 57.02410. 00 =0. 01 -
SR A JUE N 38. 625 8 3.51+1.38 =0.05 -
LR 4 B A E 77.25 6 2.504+1.52 =0.05 B
LR C LA i & 154.5 6 1. 83+1.17 =>0.05
S D WEHHE 309 6 2.77£1. 36 0. 05 =
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2. CHL R BRIt

ISR o B RUM CHL 40, X S0RE 4T e (o (R A5 R0 . AR 4% 50 % 40 i 4 4
gt AE R R, £E 24h. 48h I 24h f So ARBHE LW AT H ML K . X5 — ] B W2
100 Mo 2, THRLE MM E AR . SRR, AR KT WEAH LMK
et im0 45 R E I (K 3-5-2).

£352 NEFEXWCHLABEBTRBES

I
#9 2 4 R i/ (ug/mL) Sy mix ﬁf] A M 4 o L]
DMSO - 24 4
T R0
DMSO B + 24
. 0.3125 24 41. 51 =+
I % 1t ML 0. 625 — 24 58.0 SR,
. DMN ’ G
1000 + 24 19.0 -+
0. 406 — 24 6 =
S
MAHMEE A4 A B i -
0.8125 - 24 4 i
D WERWHEBA 0. 8125 — 24 6 -
0.8125 - 48 5 -
1. 625 - 24 1
WAHHECH 1. 625 — 24 5.3 —
el 1. 625 = 48 4 ~
3.25 - 24 2
A HHE DA 3.25 ’ 24 KA
3.25 = 48 KR
6.5 i 24 2
A& Ea 6.5 = 24 K4y A
6.5 - 48 Jr B
3. Ames K38

FHBARE R R R AW F B TA97. TA9S, TA100, TA102 X5 i k2t 1y
Bk AR R R T B 2 7 R AT R, TR K 0 B 9 R O S Bk TA100-S,
SE B KRR P, A SRR BN R A 10000g/ LA S0 #YE, KT 1000pg/ LA W B EHH. &
IE ARG L 10004/ M o i ) Bk, 338 4 0045k 26 S0 0 BH P B4 0 BP0 ok R4, 4 0t
RACHE R EAAEAINE L RE Rt 47, TERKPIK, 2R % 7 6 4100 0] 48 5 2% 5
5 EAPEXT AL T B 825 50, i BE A F B 4 A [ A 9 O K T B R A L . B
AW #E Ames I 55 B M.

(2) AERdErELg

EWR/NR, BN 6~11 8, k&N 28~30g, MR 100 2, HER 50 2, WEA#HS
ZLAnE IR 80 Al /K IR &M, M B K 38 44mg/kg. 9. 61mg/kg. 2. 4mg/kg, [& WL IF %
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SPRRZH, AAEGRYON A COHR . 25 25 e iE) A /) BT Uk SO B AT RS 6~15 K.,

1. %86 A #m

EREERMBOR, Bo6 K, 10K, 15 K, 18 KEMEE—K, HRHF
ithE, &5REW, SRFGEAOEESHRAMLAE BE2ER. KN4 EiRs 18 XK F
Bk K 26. 66g, 7 AL URES 18 K- E N 33. 44g, /P BRHERYE 18 KM F
WA N 35.59g, XFHRLN 45, 65g, LS4t Ay P<<0.001, AlAHIRE AR 2R &
B T RUEH R R L A T RO BT

2. MRAR MR

21 0 1 Uik BLE B X IR O 17 HAh, HoAax¥ch 16 K. i 2 3B WG i S 800 & 45
255 B i & . X BRAL A TR RRR 0, NRIREAH AR IRORR 2 T R (W 43.7504),
AR AR 12 B (5 75%), K EAM MBI 16 2 (5 100%) . [H
B, =)L R A R W A B B0 IR A R R A IR T 3 2 . o B IR BORG E R E R
M 16.02%, /RIS K LR K 46.75%, DR RABREK B R EER 82.09%,
F A A R R S KRR 1002, MGG R SRS R . MEAIEEER 92.77%, /N
FE G Ba %K 53.25%, PRIBANIREN 17.91%, KFRAEAFHER 0, FELEFIL
BHp . DRI BB TR, ERRMIERMAPHSN, BREREERFESLRN.

T MBI A NE . B8 A K &4, 4 Bouin JE ML R BURE &, HiEF
YK, He—E ALY 2mm Y1, AARMESY A HESRE LRE, WELHLGHANS
.. DRE. BF. BB, . B, B2, FE. MRNESHBYTRE RN, K
b, ERFFSHA BRSO Mg T 11 W bR, P E SR R RITT. BLE . SUHE. M
W, B, BEHE. PR, BE. BEESEHATRAIEN. SREM. &M LR B
S MAMLL, WARBBRE., BALH4EAHT]. WETFSTmAaaEArA2RE,
B EAMEERAP R, Fite LR,

FRGREY, /RN ERERPLSOL TUAFTERLRAYE BEZMIEHREE, LT
ERI BB E A, BRI S SRRA G, AT AR R BSIL. ER G A ER
EMTRE .

BEHMN

C1] o (ol o B BT 9 B o 24 0 50 7 0 B0 77 URAEAL.  RUS0H 5 A 247 o JiE 9
(2] BRE. M. DUSW M 2 VR



FENE NEEBERNVIBEKHR

— WEBFBBER—B—1—% (FHIEH) xS

1985 FEHMRBAMMO TR, £ “WH LR NI 0r, JB M ik & W
ST R AR L — B R 0 5 551 301 W R 5 IR 7 A N B R A, AT AR E (i
AR, NRE-PMERNEEOFGERIERBE., TRAMSW, F 1985 EE, B
PR, ¥ BEORT 25 97 4L 0 3 58 AR, 26 BB N %, &L ERE, BFF 1992 4F K
CREARERRIAR MBA— % (HBIES). d TR REZ 10 f, EH#
480mg, NEMBME 1.95%, ABIBBRAM, #—SURTHBELRLY “Bik.
R AR, HEAL” MRS, BRANESHT TSR LG YOh %S, 22 9E M & 4 (i
o BFRAPE “HZ”, 1992 45 “©E+ KR8 Rk %", 1997 B DA RN
P E DA R,

ST
S

W5 () DHIEFEX-665

&

(".l'.
3
3|

H e BRI S B v 24 B 5 -
TR B hLBE WM R N R OHE

RO b AR N R 36 A2 ), &
WO, A E MK M RS S )
M OB, R MOE,

b
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By

WS DDNHEFX-678

Hh [ b R S B b 2 BT S -
U B 0 BF WIB ORI W A H RN,

MO (b NRCREZ HE %K, &

WA, A R MR W CH W %)
R, 45 R I

o -

Qz
<

) Ll

4
1

it
T W
e
I
r g
e
N
T
T T
.
(%)
T et

-
-

=

) 7’@’

]

Z.MEBEERRA (FALABEEB D

(—) T SOl R A\ A4 25 103h 1y “A0F 58

MAHFHEREPENAFERXNE ARSI EY . s L8 uE vl % 25 0 R4 25 85 1)
SRR, WGREE . O BRI AR R, FERE I HE)T IR, BACE TR, i BT 24 0 4t
IMEMRLE , et gt R W BE VE S0 R BE AT T2 Y T R R 254880 J1 “F R

6 A BIEZIARF ., FW25~4T %, SRHWL, FH 3L, AHNORINAEHE 1. lmg/
kg f1 2. 2mg/kg, ZIXHEM ST, A fEbn, OEMEBERAE. MELgHKHERFEY S
MR . SEENEA RIS M.

ik MR 2 S5 AR W A fe) g b AR ORI 1~ 1. SmL, AR BN, RS S 2 A i i
5 . TRV IS SO PR, Y0 5 BR v 24 4 o)l S ek R O S R

ZH O RETEE ARG, BB, $25)55 1. 33h MLH5 25 Yk BE R B . AR R
# 1. lmg/kg Ml 2. 2mg/ke i, [ 245 W 3K BE 4 ] 4 0. 13pg/mL M1 0. 71pg/mL, -3 5E & i
fi] (MRT) 43%1% 2. 36h fi1 2. 26h, J§ER2EIE® 48 %1% 1. 63h #1 1. 57h,

ZIRFHF RN EAEEAAGHRPHEHS A RIE AR Y. BEE 7h BBk R b HEH &
H0.12~0. 15mg, XA THH R 0.10%~0.15% ., WAFIRAEBEAHBHER.

LR BANEAEHELAWRL, & TEDRRA LA
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(2) T S0k R A%

RBAGEE 24 X (B 13 A, 110, UMESHAMNEEETRE. SRy
BRI S K (BIEK, F1REHAR., HTFHE TR, B 14K, 21 KNS 28 RER.
MZAr4 X, A2 KAMAZF 1 R, 3K, TR, 14 XM 28 KA OHEE . M. mmks
. REMAMIEMER M. FERIFRE36-1, k. L3R, ER3 K, HHmME.

BB 2 )5 e R R AT AT A B, BRMISIA g — 4, Ood L i .
MmBAENL (BIEMHES. WRe, HaR, REA. VE. EEBE., Hil =8, 8. .
5. 8%, B, MMEBERRAT. MNBRRERE. SNREEE. SR ER) . RE MM SRR,
7B 4 A 2405 R AR (T 5 % O, it 9. Omg/kg 4R 11. Omg/kg 4l FHIZE 5 1 KA 3
KB A LI EAE EWEEENRE TR, b 11 omg/ke 4 1 X F B E IE % ME 5
FRAK, 557 KRB EARE R AARK . oTLHAREEAM NEEHE 3 KELL
fY dR R 52 B 11. Oomg/kg (A 24 F RS 550kg)

R3-6-1 WEAMERHL | HMEHK X B A Bigit

FIft/ (me/kg) B 14 % i 4 191 3 s L 01

PR e EES 2K TS /% /Bl /)
0.5 0.1 0.2 0.15 0. 15 1 0
1.5 0.3 0,6 0. 45 0,45 200.0 1 0
3.0 .6 1.2 0. 90 0. 80 100. 0 2 1
5.0 1.0 20 1. 50 1. 50 66. 7 5 2
Tl 1.4 3.0 2.00 2.00 40. 0 3 1
9.0 1.8 4.0 2. 50 2. 50 28. 6 3 1
11. 0 2.2 5.0 3. 00 3. 00 18. 2 3 1
(=) T390k

1. E—MrEiRE

(D BURH 8RB MR RIRAR 2 20 %83 8 SRS T 50 Fn A 55 10 F 9% W8 4R
Ry BR-WGHMPZWHZ, HRTBWIENTT AR BEEER, TS Y K7 B
BRERFAAR. BREEMROTIT G, SWNEATEERTARERE 3 RyrRaf
240mg (AR 3 R4 M5 KyFf &k 360mg (AR 5 R4 #E47HE, HRMEG -, (&
3-6-2) . PUZ L) B A IR

#3362 WMIAMBALHHFR

B K/ mg
sr4l WMEEHIE/ W | S me - -
1K Mmzx HIK Wax #5 K
3 K 30 240 120 60 60
5 K#H a0 360 120 G 60 60 60

3 KU 5 KAFIHITEIEAE 30 B L mglR AN 22 B, JLEX¥ N 8 #l. Widli4
G R A, XRG4 50h (18.5+£3. 9)h A1 (23.4415. 1)h, 449 JiE oy s [ Bt i) 4
HlJ (68.6+11.8)h #l (64.2+14.8)h, 28 RIEHBEMEK, 3 KM K 52.0%, 5 K4l N
5.6%, WAHSMEMEAEE BEERER (P<0.01), 5% 8% &8 4w B bF F % H
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JEWRIT A B K, ME S RAIPIBM L. AT KRR 5 7 KIr e sk,

@) WAHHEARHEENE WETHEHERE, RA-KORUNEH HX
120mg, JLFEG| B HCAF G B0 . G5 0Bk 95 %0 I dy B 5 i o] 2 4 16h, 5 95 25 B BS v
o PR JUL PN T % o HBL, T B R T R RR A T bk CFXh 82h) .

(3) WEANHRIGIBMES KITREMT XKIrBR SR MR RS NAHFSHES
KIr SR 360mg (PR 5 K41 M7 RIFfLG R 480mg (IFR 7 K41, & A¥7 EHHE 50
B, %k B R 2 i B AR IR ST A BERRME R IRYT A 3 LR B, RS 3 36 f]. 35 4
037 B, JLE A 14 Bl 15 B R 14 Fl. S5 IR, BUE W K M4 BB ot
6] [€16.346.6)h F1 (19.7+13.2)h] FEHJE s At a] [(64.0212.00h f (66.5+
10. )h] HEMBES, FRERES K4N6.3%(2/32), 7T RAKXRWEM (0/42), B
MEDR 13697 J5 11 BoR RE#2 il G ARAEAR . IR W B P R £ (=%t 13 4
WIT G BAEE R, (07 RGN (%4t 5 10 BHEIF)E 28 KM mE
RGP, B 17 BEE, N 33.3%. ATHL, BUAHHEE S K4 7 KT R
@R FREMMEIR (K 3-6-3).

F3-6-3 NEFERSHERERATHLE

4l il it/ mg ERIgL R ] A i) /b I s e B et ]/ b 8
R E 360 50 16.3+6. 6 64.0+12.0 6.3(2/32)
WU % & 480 50 19.7+13. 2 66.5412.0 0(0/42)
B R v R 1500 51 37.3+16. 3 104. 0+ 16. 8 55. 26(21/38)

ihe RrPE MR T R (RID 11 fAGRIT 48h 0 J o A WL0H 5 0l /0 sl b 68 | FF 13 B RS i,
LI ADUA A g P<0. 01,

AT HE T RA 2 BlGIT L fEh, HBURZHES, A, O, ERERs,
| Wl ey 12h J5 AATHIR . 5 161 9 K OFREHRE 2 X)) KB,

PN RE A . AR T E 5 KALM 7 RYUABIFIG 3 K4rmA 13 61 (26.0%) 19
Bl (38.0%) RETFTHEZEERMHMBZT, AIFE6 X, 5 RALMKE EH. 7 RANH
3BIAREHN, HEHCIKE 24T KF.

CHERE. WAFEHEES KBTI 6 KA 16 (Z2ik#& 3 29 #i) b 3048 B vk
WA, 7 KRALRIFIG 3 KA 6 KB #] CZEEIE 32 BD BEHEEERM. RIS 6 K
W3 CGZIKEIL 326D | EHEALTHA. 185 14 RKEEER., B2H -
PEIEH . BEREMENRALIA YT IS 3 KO 6 K 3 UM 4 R A bk i e R 45 1 1) (A2t gt 30
B . JerpiGar a3 Kk W B [ HE s 4 SeBILEE 1 il (kA 31 D,

AATEE S RITRM 7 RITRMN R REAR R BRI F Ei 251k, (A%1E5)
S KAEMAREMIMT 3 K4l, W7 KAMS KM ERA R E e S MEH BG4 XK.
Fyhh . BPfl 254 R0 REHE N % 480mg, Y FRAERC & 7 Kok W B EERIE . Ik 7 KJ7
FEVE R 1T B0 R B B it gy %6 .

2. EHrERR

1988~ 1989 4, ¢ fg &5 4% 7 M X Rl = W b KR FHRUATT # £ 7 RIrBA 7 BT 189
i, HATEN 119 6, JL#E 70 B, 45 2 BINEEYR 5~6 4N AR R AR .

(1) J7R 189 {5l Ah 5 14 e Tl 4 {0 DR BR R 9 e D ol o BRI, 1 L 36 3-6-4.,
2 8 v 300 O B BB AR LA 7 RO A AS R’ RN,
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F36-4 WEFHEREGTEME 189 T H

I B B 59 19.5%10. 2 69. 216, 1 55 1.8
1" 301 gy % B 44 24.74+13.0 66.40.5 34 2.9
7 B e b B B 30 18.8+12. 9 65.3+10.0 22 0
KA 1B 46 14.5+7.6 64.9+15. 9 44 4.5
KR BB 10 15.2+10. 3 66. 8+ 8. 8 8 0

(2) FEMIBCNDEELS R 1 BRI G 2 KM K AU B BLRR IS R e 98, 28 b 2 S ik 39
Jis BOEH 4 KR HA A WAL A B R .

113 Gl BT RALLANM R AT . 16T )5 3 KA 10 6] (8.8%) TR % WK T 1F 5 {8 (% B,
WBIFIE 6 KIEAWE E2HT/KF . UL PISLT 40 9 50 87 F e, 2 28] o 0% A5 6. i 3L
J 4 B R gt %o R 48 1 40 it O T 8 B

43 BT R E R A, WBITE 3 KM 6 KB 4 Bt Oshd ., HAABRNAG 2 #
B E R, JRIT)E 3 KR 6 Kb 5 B, 76 11 3990 BRS5 — B Baik 56 b, 9% A e R %o Bt
MBI e 3 KA 6 Rduth B 2 WGP . Wor iR v e R L, B/ S X
WA YA KM AT, A5 IEUE— L.

178 BRI K. 3 KM 6 KEGA M A M, 39 Gl AN/, &5 a R . b
PR, MBLLFE . LA, 50 BLEATRW AP, HIREBIGITEA W B 55w 8ok,

[h&]

(1) 1 Wi AR 09 25 R 2B, RUZTT #5200 IR Xt e m A 3 % 45 255 25 1) ok A i 22 it
A 11. 0mg/kg.

(2) BUAHHHE 7 KIrf St 480mg Jr B ILIAIT e 239 #il, JLd s A 154 . JL
HO85 B, MG K B, VAR 14,5 ~ 24, Th, S 2 B b % B R B0k 64, 9~
69. 2h, JLrph 205 BB RRMEE 28 K. KA 4 B, EMEN 1.95%. 5 KI7# 4 6t 360mg Jy
I W 80 B Hoh RN 58 ], JLEE 22 f], X IR M BOR R B I S 7 K
SRR, EMEH 6.0 (3/50),

(3) WA HHE 5 KIFf A4t 360mg Al 7 K47 BLE & 480mg Asrid fvb. 4 104 fil
TR, HARITRIA 2 H (1.9%) MBGHRA: L 6] (1L0%) B L EREE
SR HITE B R 4 ] (3.8%): EAERHE B (1.0%); 1 RS ESHLE 3
Bl (2.9%), Hrb 1 #5914 REAER. 526 MAEN. AT EOMREAE
W, AR BRAT MBERE, M LLECE TR ES e . ARt WUE R 1 DI R e, iR
BB 3 KA 0 550mg, AHY T I 90 ARl Ee 3k 3 KB 2.29 £, 5 KA 1. 53 1%,
TORHER) 115 A8, AR A BUGEC I A AN LM . g Ah . B R W R G AL 3 T ok R P O () R
BB UE A i U B R 2 ) (6. 5% 1 BEDFELL SRR 1 6] (3. 2%, AR
W67 B FURE B AU A £ B E A R B . LA R U T R T e B A G0 U
AR Al AT LAUIA R, JEEA B a5 0 0 SR AR AL, B AR SR Y R Rl
RUA T 5 E X0 —E M. X8 e] 8, AE A )T ST B K i Bk N st —
SRR
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(1) WAFEHHE 3 K7 AR 240mg, 5 KIF R G 360mg fl 7 KI7FH 4K 480mg It
W67 GHEIEEE 349 Bl WIr it B P B 3 B (0.9%) ., KA MM AL 96 B, H4T IR
JrH 80 Bil. MARRBITERHEHRE. 7 RTBRA 162 BT MALHMEBE, BIFE 3 K
29 (17.9%) BRETHRZERMEMBLT, HI7FE 6 REAKEEN. TRNAHTHEE7
KI7FEER 480mg YT & B R N B, %4,

(5) WAFHELLHEMME, R, EAMERIRITH, X FH0 s/ v IR %4
A RAFIT R MR T BOR & B ROV R VEM S R . WA R 7 KYF RN 480mg, TR R
IRFEFERIGIT TR .

M E N SPBA BV IRIT AR B, BEHRIA N DA H & A B —Fh s AR a9 0 iR E
§ré,

(P9) T SO0k R R 5%

WAHHEER TR, RH 7 X788 R 480mg J IR I7 T 239 B, U &
BITRUG s R T AEBOKIE B g Bk — 25 25 B BUE W 36 K AP 8. A BRI FIE REGE, LA B
Lot ABEBHSAEIES, ShhEEESBER R LA LT M B S B B
BEFERT . WA PR B TESE AT . bRt B TR T . R R IER P AR T % 19 4
W RN R4 . B 1 N Tl LA B e e T 41 B B T R UL TS 6 K R A I
W R AR . SRATAUE Y B &K 5 KIT LR 480mg & 7 Ky7 S it 480mg f1 7 Ky B A&
640mg J7 RILIRITIEHR 585 B, b WA= 442 B, 1A HHE 142 6], EHEEQ A HERS
R 1 B [l et BT R AR R AT R A A A RO . BRI,

1. g Ax

(1) X% 585 BPERBHE D, B 411 6], & 174 F. F£RBA 2%, B A T3%, I
<16 % 136 ], =16 % 449 ], RFEIE 1 K, K 241, BB 217 4, BaE
AIES S 360 6], FEH L ARIEH 8 #1l. ABAS AL T8 #UY M & 48 96 B, 4 A 5] % #h
489 Bl A A A BE B AR IR A X & B R R MR, S 37~274105/pl, HhE
PEAE 442 B CREMERE 165 0. =4 121 6], Bpsig 7 150 41, AEM 4 6. it 2 o)),
] HAE 142 ) CRAMERE 59 B, /& S4B, T KA 296D, EHE S50 HER A KRS
LB CEAMRA) . 585 B ch [ dud Bt 10X 101 /ul % 22 ], AR 1 ), ke
W 2 %,

(2) (A HRE WAFHEGH 20mg, dIbsthiBl B8R A G ML 5PN 2T )
. WA RN S RI7TFEA 480mg, 7 Kyr R At 480mg F1 7 KyF A At 640mg. £
g N R ) Sl B2 — ok, B MDA . 465 931103,

(3) XFHGRE X HZGY IS SRR AL . ISR A RN 5 KT R AR
600mg, B4R TR 100mg, 77 AMAEA 7 K7 8 Akt 640mg, B4 K 1R 80mg, &S,
FEAKHIZST ™ A4t 940102, & J7 I Gios — W 45 25 B AR 3 - (K% A1 (8 250mg .
i 22 500mg, ZHEWENE 25mg) . 3 Jy M 2325mg. i+ F. Hoffmann-la Rocha LTD, #:
redt S 2C 358/27,

() JPBOE 2% WHO (1973 4F) HEFF 19 G0 i B AR 4 0 J40 S0 € o E o7 28K

@S Gl HAGEKRESKE ER, B 7 KAERLHEEEF SR, 28 K pyk W0
k.
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@RI (B HKHAREEREZSHKEIESR, B 7 RERRLIOHEMAES, 1528 Ky H B
R

@RI (7T KRIEMAERH) B2)5 48h Hl FH=15%, {HE 7 KA,

@ RI (L% #425)5 48h B FE<<75%, RMEMIHE.

2. 58

(1) Jr8 WAHEHEHR 5 KIFRM 7 KT RIGITIER 585 0, Hrh BN 442 B (&
MRS 2 ), BEEAO G, B SR R 22 41D, 6 B 142 f, LG EE R, T
IR A )R 9. 3~34. 8h, -y R dU R BB ] 18. 7~65. 9h, 15 B XU 2 4 I R I R
ik R 7 B oL o D R TR L X DX B BUSE R AT AL R .

7 KIFFR A 480mg, 176 B, HMRE N 6.8% ({EM B WE 63 FIEMRE N 2.3%). 7
FIF R AR 640mg {EMEE ZEHMIERIAYTF 20 B, REBMEH. EWHWAHE LR EN
S5 7 RITRRLL 5 KIF AR MR, R85 hn v B A n] REEUS AR R R AL,

(2) #@IN  ERETEE S8 By, 16 0.17%) HHMEE, HAKEH
SPRESEI . AA LA GG AR AR . RAE D5 AR RN . AP . RZIALHIM . AR E
BRI ML LB SR R E R B, 3 6 (0.5%) WIFE LB NHEEAMTIE, MK
SLHAWA X, HAEEERFERESIEEEAMAS. 26 (0.3%) HIFEHHA L

MIRAK.

(3) SHYEXEZGYH IR . & BT 8B 1994 FF1EM N A /7 Xuan Loc &
Bl Qui Nhon EEBELAUA H M & H 7 KIr B A& 480mg, MHYEZHHBEAR 7 Xy B St
640mg %G |- Roche 25 @ it 2325mg i IR ¥ &2 07 W B0, =245 4% 30 BLiEATF 3 LUK .

EREN], WAHSEE - TERAIERIBITA, BB RUOREE M RAEAR, Fy
BN E 26h 2247, S5 BEEE ML (P=0.05), B ST R MM 38h (P<<0.01),
KU T R Wkl b A s B g 63h 2247, S EBRERHIRL (P>0.05), Wil Rk FE N
HE e 75h (P<<0.01),

YU ARG RARAA, FE T FREARIT AP HBRI, RI, RITA 141, X
AHHERMYHRMETFHASAIGIHEBRL, HERND ., RIHE, RANAHFHEE7 X
SRR 480mg S AR 7 KT AR AR 640mg 7E SRS [ 7 TR T B MRS IT O L. 3 K
RIF R T 54 0 H e,

WFT I AR PN BRCRY th B DU T A R R SRR E AR T A U5 e, U R R
I 75 BR AR A R AR, 9 A RUE0TT 35 % 7 KT R 480mg i 221k R 4F .

i, WATHELLHERME (—K—Y0O. FFRFY . @IFERMWE, & mm
BOYERR TTIRIATT 24 . HE#E DUA I IS B IWRIRIRIT T o8 7 KIT B At 480mg,

(F) MU 5 # K e e

(iKY WAHEER

WAL WAHEER

#i 3w % . dihydroginghaosu tablets

iiEPF S shuangging ginghdosu pian

Alh BRI RHALF ARl WAFHE
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o2 N E-3,6,9-= B 33, 12-38 H-12H-0E m 3[4, 3-J ]-1, 2-% 3 — 46 Z&-10
(3H) [,
HEwmAh .

¥ CisHuOs

HHAE 7 F Il & . 284, 35

[HERY A AR,

K257 a5 Y A o o S ol A R A 9 ) % K P T, RE TR B B R SR R R K [y . )
DL BiMEVREMEIE R R R 2GR . A S BAR, AREE . 76/ BT IRAEUR I 24 2
B e e fe i A R LB 1E .

(25403 122 AS O IRGRE R EF. B, AKOIRNENHE 2me/ke J5 1. 33h
ML 0 8 R e, AR 0. T1pg/mL, 3K TEI N 1. 57h, A & 4k g ok 7 4 5 R R i Ak
SRAETT < HE M FOAR AR

GERAUEY AT F & 5. JUIGE T8 v . B o 0% 35 1 9 A0 D4 5 Y iR 760 98 1y

DAY A, R, EM S XKk 7 X, WAHK 60mg, &HMAE, L
AR s

OA RUBCWT il BR AEFH J0 k AC L H S A R, /0 B0 ] A 4 5 60 4 0 441 I — ot
WAK .

[ 2EY  Zeint A .

D B9 Y A & AAE WCTE VKA

(Y 20mg/ K,

[ARONY 8w M,

i#me] M. #E, eV bRir.

= NEFEREA

BRI E, AR, & FHHRRA . ITFREORSLHALEY
JLE R SR EIER A . Ik R MG . X SO A E RS, C 2K (GHEET)Y,
i R FL B T I

(55 AR WA H S ER

W4 AT S ER

H X 4 . dihydroginghaosu suppositories

DUEPf & . shuangging qinghaosu shuan

A ity E ST BIACF B TR N WA %

e 2 N3, 6. 9-— W33, 12- 38 - 12H-mp g 3F [4,3-T 11, 2-% ) — & 2410
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(3H) BE.
He5 X .

5&?’?: : ("IS H24 ()5

HIXf4rF s . 284. 35
[HERY T A S8+
(25 A PNY A 5 oh o i el A SR N K AVE . R S R A R XE R . X Pl

v, PR BRI AR, K.

[25RR80 H2%) ASBAE WU R, b, RBtme. FZ Th 2 8k e,
245 My 7E 1A Py H 5 B B ) 2 6. 96h, THER A BEWI O 4. 82h,
GEMGEY T FIRIr &2, Jo G B TP « o wle wR I 4 0 X e 250 A Y 5 1Y

k. ETRGILETEMR . FERA.
[k At]  360mg/5 KM 480mg/7 K%, HEHR—WK, MK 60mg, HH M.

DR R BT I A FR 700 B ok DA B A R BL, /0 B0 B 45 68 5 T 4 40 4 L — ok 7

WA .
(3 2UEY b,

DAY A5 AAF AL KR 8 .

DLE I 25]
#2506/ me i KA it/ mg

W& - T 2 7 -
5K TR 1K ®2~T KR

11~15 240 320 80 40

7~10 180 240 60) 30

46 120 120 40 20

1—3 90 120 30 15

[HA%Y 100mg/ ki, 200mg/ ki, 60mg/hi.

(HZO0NY PE M,

[fEmE) G, #E. ERLRAT.



SR HWEESEXGMHEHE

F—8 HhEBERXHY

T JU 0 o [ o B2 B 5 % o 25 B 9 BT B % T BB 2 —— R R R T
BOFAN AR . ARWEAN PR EOF KK HATE b7 00010 % 5 % K HEsy .

—. EERE
L T F A

YL W44 . artesunate
#if = .

OCOCH,CH,COOH
k24 . (3R, 5aS, 6R, 8aS, 9R, 10S, 12R. 12aR)-decahydro-3, 6, 9-trimethyl-
3112-epoxy-12H-pyrano[ 4,3-j]-1,2-benzodioxepin-10-0l, hydrogen succinate

GFHR: CraHpOy

A5 ¥ it . 384, 43

1. &A%

O RRETHE D, BHTREMAMEIE, 525 RS b, B R i A
WML KESS b, 28, THREANAESEE. WAHFHRERG P FHREHFAT ST =
PREESCN, Z )G MR PR, @A )2, s m, 189 S5,

2. MEF/M '

B ST 3R ) FCC-1 Bk A EMEAE S5 ) ECso 2 0. 14ng/L, EDuo % 1. l4ng/L.
ERS . BRI IR 6 4B bk (A0 4% BT e i) B F B AR UK, bk ) C R § s
Sto 5EMERMEIRSE 5 R FIPUIEZG Eode, 77 4 BG4 R0 B AT 5E 4 400 ) 3 o sk Y
B A IS8 B P HE O 0. 018 pmol /L,

A K S 7 78 1 1 R e 1 E 2 D et UK 19/ BRUEY SDso 9 (0. 97 400, 19)mg/ (kg = X)),
SDyo kg (5.25+0.25) mg/ (kg « K5 Xf 4i 40 ik 9 SDso % (15.65+7. 4) mg/ (kg » %),
SDeo Ky (90.7433.25)mg/ (kg « K). A f 3. 16mg/ (kg + K) 5K ~#h M % 5 31. 6mg/ (kg -
R EGEWIKIER 7 K, 67 A R, Rk A A R R 90 %0 By B o] 435 4 13. 2h
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8% 50. 5h, BAEERS ] 43 5124 40h 8 104h,

3. BB

/NBURRTE 7 B BEME LDso 2y 552. 82mg/kg; £ 11 LDso g (1409. 0444, 4)mg/kg, #1EALIT
TRBOY 792.8, LRIEPOH 79.9. LHRPRIET HIENE 33mg/ ke, & ILAE (] B84

T 186 BRI 24/ o KRR 1 0 6 R K T B R, R s L O S S e £
1/53.6. By R¥FTET #BEME 11. 25keg/kg, MR —W, e 14 K, KNWBHEMEH. 0K
PO S LT 40 Hf g 20 A2 2% 245 B A P 5 SRR B 45 A% . Beagle M2 148 T 838 /5, K — K, &
2 28 X, hM &Y 82. 5mg/keg, EAHRNK 15mg/ (kg - K),

SRR K R R R, E K RS O AR A B, A & LR R L3k
B GRS/ B G 2 B0k R A . 2450 ikl 1/809 LDso (0. 5mg/kg) BE. X}
BARE 2R ERMWHO T, U545 32. 8% M BB, U0 W1 R BG % 75 5 3% IS 1 S0URR 1 9 2 5
THR.

2 Ames B . OGS . WFL B0 B IR A0 I G 0 AR B ARG . R & LT A RS AL
HEPE

HHBERR LA 40 54T BUE EDoo 7 BB ER, XN R % LW B, i 16 4%
EDoo 77l BEAG 77 B BRERRS . XPEKBL. . M. MWL RG B ERLW . B 32 15 EDo AR 97
AEBEAEAT . XS, RIANEN . M. O, OH ISP,

4. Bz N E

G BRI AE A P N W BGR , TUR L R 4 2 0 UL P S i 25 o ik g e () 4) B K
1.5ho Zh 1 0. 5h, BB P ILE WA NPER 7Y WEN S E. 5508
MTHBR B AR R, HAUERER A TR AEFHE RN MR HE, WA FSENBLEm Y
45min. JHMEJZ 10 FUBCH S RIS W B R R IR N B f 2, RN R R —
BT T ) LB PR ) 40 S PR L L 2 e A e D L WK b, MR R
Bi 2. Omg/kg #1 3. 8mg/kg J7, MZGI 2R — 5 EHERY, WER K 5940 51K 0. 5h F1 0. 6~
0.8h, RS MAEBNIHN 0. 1~0.6L/kg f 0. 3~0.4L/kg, AZif5 7Th 2B b HEE #
AP EARER0.1%~6.8%.

5. I ER

288 PGV B W W B RE R E 3 KT R, #4254 K. MK 60mg, Mt 240mg,
BAAEE] (14, 6+27.00h, HPIAFHE] (32.3+58.8)h, 28 KEMEH51.3%. B 40 H% M
TRIFE, EAE480mg, HMRRENS.6%. WNEN TSR, SAH 120me, 5%
3 KB 240mg. 5 KEH R 360mg & 7 K Sk 480mg 4»F145 30 #. 100 il F01 50 fi] &
YRR 25, 3 A4~ BV ¥R #rf ] 19, 5h, B X BHAT ] 64. 1h, HEMER. 3 K4
52%, 5 K4 9.8%, .7 K#H 2.5%,

FE B B P A B E WATHX . R A #3816 07 o OF R WEES, SR 91
5K (BB 600mg) F7 K (R 800mg), FHMEATIFRIH:. BENLILE:. #4150 B, P54l
5] e DA PR 2% e TR B s . 5 K AL AN 7 K B AR ] 4F Bk (24.04£13.6)h fI (20.0+
10. 00h; JF AT [E] 43 51 A (61.7+£10. 1)h Fl (55.8+15.8)h, BHLH LR EER, 7
KAW 28 RIFBEHRAER 4.2%, 5 K41 28 RIFHMMER 19. 1%, WHHKRRL AR K
Bi. 1993 4F 4~6 A, 733 )8 WA T0 3 & % h EL 3k 00 %) %) 1 9 B8 2 50 4l Bl L 40 b 16 4
WITH, DIRE SIARALHZ 5 X, SH & 550mg. #IkESH &3R4, RIZ4 K. B#H
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it 7. 2mg/kg. G5 R TUIRA H BK T S 4 245 5 0 R S W B e ) L AR IR, S 4 0 R ) A A

fl.

V08 00 e Bk T S N B AR Bk 20 %80 16 %
Looareesuwans 45 Fi # i 3% 5 & M 16 97 ™ | B 30 #1, 4 9I7E 0. 4h. 8h, 12h.

36h, 48h 1 60h 4 F B E 200mg HF HHMA N, 25 F 72h A1 84h 4 %1 F LU 01 iR FF 8%
750mg 1 50mg, 28 KEEEIGAEN 92%, ML E A LI B A B RN,

6. TR KM
HEFER BOR WA R, i &t CKF 2. 75me/ke) . T Bt B0 40 J8 — 3 4 B 41 41

i L

7. B RE

A G FIRIT B IE M E) B, 850 I 7 R R S R TR A0 B

8. FEEM

(1) A i 375 M0 S o B B 5 o B3R o A o] i

(2) WBEFTABAE, oW aT .

(3) fEREW G, T HATERIE.

(4) 1 Bk v 59 3 BE R 4543 b 3~4mL,

9. AZE5HE -

T TE 75 59 700 16 FH TR BT B 5 20 B IR 0 B 0 SRRV AR UG . A 5 %6 A 2 M v 5 o e A

G EALPIM 5. 4mL, B4 ImL BWS T S BEAS 1omg, SBEIE, 1K 60mg (5 1. 2mg/
kg), 7 HLITFILE 1. Smg/kg, HWRABMAE, F ah, 24h, 48h mHEEL 1 k. WP E
H WA 120mg, 3 KN 1ASFR, BFEH 240~300mg, B84 2ZY,

3,6

10. 57

@ AF  §H&H 8RR 50me B 200mg,

@ WLAIEERBKIEST A {055 60mg ¥ 85 BRER BRI AN 5 oA AN, Sr R A% .
@ M BB T E BEREN 100mg B 400mg,

11. # 6l 2 {r

v ) PR 2.

Z. B HEc8]

ZFR
W 4 artemether
2k A

OCH;
¥ % : [3R-(3R, 5aS, 6S, 8aS, 9R, 10R, 12S, 12aR)]-decahydro-10-methoxy-
»9-trimethyl-3,12-epoxy-12 H-pyrano[ 4,3-j |-1,2-benzodioxepin
3 FL: CisHaOs
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X FER: 298.4

1. R A&

HHRSWMEMA LA NEEHE, DEAH SRS P RAEMEIER T &R —%f2=m
54 (& HENAFTFERpUAMPENATFEE ok, HPLIgEIE, gl 98%, o
®d&2%.

2. iEENY

- R BUIE | JRIE LA B A A B % B0 S D ek s R B 26 B 2 T TR B R R
9 AR B T . /0N B ot B o B B T R PR AR AR . A B 2
FCC-1 R ACBHESE IR By ECso b 2. 19ng/L, EDgo g 4. 12ng/L, 5 F ik X i 3 4 FS 9 i
BRI/ BUULA ST SDso K 0. 6mg/ (kg » KD, EDso 0. 72mg/ (kg « K, SDyo & 1mg/ (kg «
K)o HHBEMAINLAES AT B, 1 RN E S 0% F, 2 RN,

3. 58

/INBRUUL A T S5 1 ik i 790 B9 LDso 2 263mg/kg, B2 FEESTE9 LDso % (391+60) mg/ke,
HIRBWMEHE M LDso y (977114 mg/ke. K BUULIA v 41 5 Rk w3 W49 LDso 4 579mg/
kg, WEITHEBAN 4193, RERKAN 138, HRAK BN TES 8P RE—K, #& 36mg/
kg, #ZE 15 K. BRMISILLA0 MO MK A, R LM B k. 45 K28 K WL B 5 8% VP i —
W, Mk 6mg/keg, HLE 15 K, KRWEHEAEH. ERRMAB 10mg/(kg « F) wF, W HH
AR 55 g R .

— LU Z YV IFE 7 UL P T SR AR B R T B R R, R T A
M5 LB Pt BURCE M e 6 ST PR i ARS8, Bh R BN MADIR A, iEsh%kim, A RIS
E, HHHET.

Ames 30 . /DEEBIMBLR K V79 4003 (o (w28 000 45 R 1 S B M, WA S L
BORAEM . AN KBRS A8 S IR P00 40 25 K LSO £ T, BLZE /NS 2 b 1 4R 2, )
KT 1/28LDs i, KA IR #EH .

4. BHRH A%

P LRERRY], TR, B, R M ARA N 17min, BH
9.8h. HAESHWIRMN I AiRE, LARFRE. WE. B FIg R B b iRZ.

0 R 78 P O 10 2 o Sk R B [R) O 2~ 3h. JULY TE ST R R R A S BB A,
AR, HAFOE . ikWert [R5 % 8 6h, (HAT S04 ] ik e 0 8] ik ) 18h sk W K&, 2% P Kk
ERNEBA TR N EE YN ATHER, NAEHE RSP ESER, o
IR Bsf R O S o AR AR

5. IER#FSR

TEHT MBS JAT X FHBE HH BEAL P T 810697 308 B HIE &, Hd 13 6y XK
B, 8 BRI, 2 ARIR A . TR BRI 5 B 8] 43 3% 20~30h Al 32~72h, Y
BRETFOMBEREE., —HANMEMELH6.7%.

6. "R

12 ZAAHE RN EEF TR S S REE S X5 yreE, AR, HAmZH
A 1. 6mg/ (kg+ W), BHIERA 9. 6me/kg, BRI 04 2 5 — i 1 R 21 L1 41 B e 4
1525 — J& J T P 2 I

W WA 5 KL TE S R 480mg BF . XF 204 @I EFT T AR R AT R W EE, Forp 4 ) 24
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JEHB - AR, 8 IS MMA — I ERERMK. 8 A, B2 a6 A §3577,
Bfiiy 5~8 4E B R R fdpR, ILBEAKEFTIER.

7. & RE

A R TIRT BAEE IR H S, RR 50 25 R S TS 5N A 15 B S g R R B A
ERIT NS

8. EEEM

@ & W EBEE S RIZEMRR I A BE S B G20t o] ORE G .

@ ETAGSY LR ERARAGHEFEH, 2P6HA.

9. HE5HE

FUAR . BEARIE . BRI & 160mg, 55 2 X2, #iK 80mg, K 1 W, #ERS5~7 K.
AL H KRR 3. 2me/kg, B2 K2, MK 1.6mg/kg, MR 1K, EMS K. WAE
B, MR IW, EZS5 KA 1ANIrE, RARX 80mg, B AR MM, JL#H 1. 6mg/kg
itH.

10. 7

JEE M), BB Y E 40mg.

R, 4R & Bk Somg .

LA TES R, 1L JCE TS 0. & 8% B ek 80omg (JRA) =K 40mg (JL#E).

11. W A

vhE R 2B T2 Y A BT A Rz B AR 2 )

=, HZ RO

HFR: LRk

L 44 . artemotol, arteether
5

24 . [3R-(3R, 5aS, 6S, 8aS, 9R, 10R, 12S, 12aR) J-decahydro-10-ethoxy-3,
6,9-trimethyl-3,12-epoxy-12H-pyrano [4,3-j]-1,2-benzodioxepin-10-ol

7+ F R CirHesOs

FHXT o3+ it 312. 4

1. AAE

WEHERSMEMH AN AT EE, ERELT AT RS ZBERAER—xt 2% m
SR — CEVAEEEARMIENAN HR« k., BELRFTHEED gk,

2. MEEY

AG R EEFEARATAEY, ) DNA &Sk .

A Gt R TUR AR A Yy, T A K P P DR R A . AR S AT 7 I 9 53 B i T
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VAR S0 () A 280 R RO SR o (A SR B 5 o A EETAHBA KA, PR, &
BE. BT ZWEVE . IR SR BT B b s () 3 4 o JRT o o ke

3. B2

ML TE R B Z B [20mg/ (kg « )], 48 K, 5/6 WM, FEERHA N
WE. EHEBEPLAN. BERESHRHX, AHEBLER, 0 F RGBT A8 . W
PR TE A it i BRI B 11, 2mg/ kg, (et B 006 A v 380 A OO, ol 428 785 ok A 380328

4. BRI} A F

AR LN SRS . B REGHE AL SRR, S 3~12h 1K F) iy 3 W e
BE, MAB¥EMR1~2 K, MBKEHLEESEN 98%~99%.,

Agh EEL CYP; Ay AL EMERNAFTBE, B BR AL 9 W 2 R HE
A (20 ~30%) PARUCE T 8 EZ MM AR RS (dihydroartemisinin glucuronide)
T =X Bl PR W HE H

5. I R#FR

FE—TA 127 7™ 8 sl A R 09 B L S PHAE XS B B AL 47 40 4 30 b 0 1 R
WIS, A7 IS RS0 RG], BT W A2 R TR, 1~4 KW A4
L E BRI IR,

AE— T2 1.0 JF vk Bl WL A7 20 s KB 9 1, 200 15 o 2 S R LA AR R T i
YT, AmAMAEER (8220 SxHM4l (72%) #HI24, 4h & 8 KM Kkt k.,
D7 K PN JE Dt Ll I 3 G

TETLIUAT 200 7™ o0 VR S8 A 06 A o 38t AT 60 FF 300 AL /DN T80 06 B R 5 o Al 21 1 A
15 3 5 8 W REIA T 4LAO MRl 60h P 5 e 52 4 35 R

6. AR RN

ARV WAREMA : T, R, B, Sk, A A, | R
Beo M. ok, kR, VS, EO. EEMUE. BEEAOHRE (ECG) AL PN
Rzt B Q-Te [ IE K .

7. i& REAE

A it 38 P A 5 R e M S IR R T

8. FWMEM

@ Xf A ity SRR B AE s PR B Sh e SR L LA

@ ARG DMAENNERG L, — BRI, T I R YR SR B G, 4R
LHPMK R iR TR A KA B R, BRGNS
4 JEHL, P T U I A VB D e B SR o ok R A A T TR A %
i o A A W] B IE 2 G T .

@ L S BE R A7 ] H 98 B R e i, 0201 8 RS W) B 00 9 25 0 36 9T

@ FEHEFAREEN, ARASEK Q-Tc MW, FHAAHLHE (ECG) 5% MM A
BRI B Q- Te MK, FHUH,

© 14 A BEHEBR A< A BOMh 22 4 VE 0 AT RE . WG A 76 f BE A5 R U A Hh i AR S B B ok
fiif 52 77 Bt .

© Al 5 IR B % T A O IR RPE L {E 0 R R I R SR S .

@ A L4 K P450 8 CYP: Ay RSN AHFH K. I CYP; Ay A 38 5 11
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2, MARGRBEEHEE (HIV) JEABE0EIR, 572 60 56 e 20 A & i 408,
(A S W ML WV BE T . TR CYP: Ay AR REMAMAW U RE LR, 545 R et
S AR fh F 1 28 o S R AR

® BRI A Gh s WAL, AaEKAITE 2 ARNEILREL.
9. RESHE
LA TEST, REHIR K 4. 8me/ke, BEfS 6h. 24h, 48h 1 72h 43 F 1. 6mg/kg H . 2

ey 70 B 0200 8 43 P s OF o 0 TR B AE PR BR AT . RS BN R A TR A

fi# .

F—mAEWRIRITE 2 AR EE Y.

10. &7

WLATES R, 2mL RHHANHK 50mg K 150meg A&, BT REMP .

11. #F& 84

ARTECEF BV Zeewolde (fif %) 2 #] i, Rotexmedica GmbH Trittau ({E[E) 4\
d:‘F L

5 % X Wk

[1] Yang QC. Shi W Z, Li R, et al. The Antimalarial and toxic effect of Artesunate on animal models. ] Traditional

7]
(8]
(9]

roj

[11]

Chinese Medicine, 1982, 2 (2); 99
FHETE ., DOOCH ., MOCH . W R BT R S B IR A L b A MR, 1982, 3 (2). 139
VAR, mIRE . (EUE. N BRAR A O R A B A R o A B A A, 1987, 1 (4). 283
LiGQ, Guo X B, Ful.C, etal, Clinical trials of artemisinin and its derivatives in th etreatment of malaria in China,
Trans Royal Soc Trop Med Hyg. 1994, 88 (1) 522
WHO guidelines for the treatment of malaria, 2006. 98
TEHENG, MOCH, MOV 2 M LAk o VR SR B R T DT M fE . P I A B4R, 1982, 3 (2),
139~141
BN W EE, PR, IR E S MBS AR, PR, 1981, 2 (2): 138~144
WHO guidelines for the treatment of malaria. 2006, 96
Bross A. Venugopalan B, Dominguez Gerpe l., et al. Arteether, a New Antimalarial Drug: Synthesis and Antima-
larial Properties, | Med Chem. 1988, 31, 645~650
FHRL. MR AEPLR MBS TR D, EAMES (G, s, WRIaED . 2001, 22 (3). 132~133
WHO guidelines for the treatment of malaria, 2006. 100



B_E BRERLBYNERBHTHE

HHESR TS UEEG MM LRR, B E R RTHR SO GPI S 0 BE®R, %
HUEB L TIFIRE T — DRI 0, IR A M RTH T 2 Bt e E R 8e A
MR RGN TUEAE IR A KR, FEIHLIE S 7 00 F 52 1 — 3R

—. GRIERABX

MR LG WYX AT 094 D 34 4 R % KA s A e S 0 2 B
S o ARSI, R I JEE B 24 0 BT AT ROAM R R KB Rk, S HA PO A, X
REYIREE VM BIE S b EBARULT R, HRKERL, EHFSELLEYHERT, &
DR S5 R A Ot S 391 £ J& okt 280 R F B T 3% 10000 501 ~90

HHRRLY XM TANWIMER D, TS, R E %R ORI . 5
VRN R R I B 0 D S 0 24 0 S A R, (ELT 75 R 2K 25 0 /I BAR 4 [ BE A5 900 8 A 58
XELRTMRLLAMIE R AL, e, R FIEBR AT .

R KLY BE W2 I SR TR TR . S % 5T I 7 K K2 W ot
U D 2 TR i 7 30T A ) PR 00 6 G T O A T A4 L 3 — 4 B 7 B35 W 5 o £ )
FUESE. 1992~1995 4F, fZ&4iHE 5000 % 4 A AL HE 1l 3 e T 1R 4848 3 0 97 44 BF 9 %
BT B A G TR T 0 RS T KK R I VR TR R, X HRR T R Y
VTR M RSV R B . TSRS, BARARA RAH B R GY SRR
DT A7 BRI 2R A6 0+ (ELFE S 0 AR X B 0 0 B Do S 0 10 1 451

MEAT ot 92 D5 H 5 A LA T R T D U 3 T 0 6 T L
I ARG MR 3 . 75 8 R K2 Y85T M RUR L L b s 2 g0 20)

—. MRz HhE

BR324 T SR E R S, fE 1~2h B A) ik B W vk R R (ELIR OO R e 4
EVFHEBERET . RKRENA THSELLGYNAEYRAENR 19%~35%. KN
B, RRMAEYGEWAHELRREKRE ., FHBEREE, Tk 105%, HKE artelinic
acid (9526) FNEAKFHE (8520) . M HBEFH ZBEBAR, 4090 54% F1 34%, ix 45
W AETE N RO GG . AR X, UEZBEIH, EREHMELE 75 (BE1HD
G 24h, CR BT LA PN A9 259 43 5135 R R 00 38 %6 N 98 %, S5t XM IR i

RN, BREBRS, HMOAT A EBEL KRS WA NS Z, RS E o I 40
R P450 AR R RGMRM, HIURER LR (1. 6~2.6h) BT, Hh, i
BREAEIL B Z B R AL A WA &, F EE WG H RIESEE . S s
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YW, REFEDFA AN B RGBSR, A4 8RR G0, 75558k
MR Al 38 25.3% ~T72.7%, Mi& P BME Z BN RAA 3.7% ~ 12.4%
3.4%~15.9%.

HHEXRLGYWMFEEOLSREN. WATHREMMEEALS SR @k 3%, #
WE. ETE. BB, 7 EBEEEMM artelinic acid 5 A L 3 B 1 35 8 A4 SR B4 1A F)
T 64%. T6%. 78.7% . 59% M 81.5%. s, FHEELRAYILIT B EVE LS A BYER
WAL A, FE R A ot A 0 490 B o o G IR R LT R LA B ALY,

TR LAY E AT B M, XBRW T E SR RGN S E. &
MMM %Y (HLPC) H54%4M6iE4H (UV) sk FEa ikl (ECD) 254 &5 i
TR . R, BOHAHE-FE (LC-MS), JAMEHE-FHE (GC-MS), #ihF ke
G Ik AbE R PRI E LM R SR T RE. BT i AR T i i RS
H Al T3S BT 2 i RE & 0 A Bk 02180 tedh, A 3 I ok T LU A il 9 RE S R 8 BOE
WY R R, HGHE R A TR RS A=

PAIE SR O R R B S . PSR MR et A R A R 60%, HA
2 RE RN TP DR T K A B il 24 vk o (L A BE A0 B ] — MR AE 1~2h. 5T
KW, SEMBEHMLL, SEBRHBENTHIRERE TR, XS RMX 4R
J12% 0w AR BB R A K.

BRI AR B, BAERBERFEE, DRESE, AN HEMEHBAZY
BG4 AW RS0 BRATIESE, 1 IR RO Bl e R R E TR AT . DR E
IR Z AR PRI R LT, W H S ERER AL, PR R R R T SR
e,

# E R UL P9 T S A Rt A R b R, RS, SRS LA/ A Rk B i 25
WREWR . TORPREAYE ., RISEMBFRE AR I, MIMBORABRE (26 BlP iy 5 GBI 97 BIh iy 7
B T RS, FAE G A 3 P Y O i SRR B B 2 M AR AL Xk
W, KGR EN Sy v . ULP T S R G X B R R AN E A . UL TR B 2 L
ik Bz WAr AR

Xt DX B R R TR T AN SR UL PN T A S i bk T O BR S . e 254R 80 h ¥ EAERIE T
FEHRE. SRR L, BRSO WLTE AL P s R, Th Py i 3R o s AR U U
15 A B AT A B, JF R SR AR R R A 800 L b, JEBRS ™
AR E IRRR 23 P A BE R, AR T REA — i,

W 5 R AR AL R L RUR A MTRIT IR R, A A R B R, TP
i DU T 8 A A0 I3 R R A 2h ke, AR YR AR 202 ~60% . 7 i % R R A6 (e B
Nl J A A WA X B8, WA R R AR = R S HEREM

BAR, CHI B BEERS  RE. IEHRE SRR A B E M EAER, (B OCH
A2 5 HA T 24 B S0 25 WM A R RIS AR A Y 0 . BRI, 3 R R RN e
S A2 T s 1 G K P L YR A B O . o 2l AR Y R A A S X T 2 1R Ak RUOUE T R
BRGS0, (A I PR AR s

Ak, A K25 Y R RE R G I R R Y R A A, OF HOC T MRS
T B Z A (0 %K P450 ] T8 CYP:Bs #1 CYPs Ay IS, BEN S H B RN
BUA W E . 5 & FE0E MR MR AL R BR . MG PR T AR AR LR R E R 1AL
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1AB~O-H1 2B7. Jtoh, WHR KA AL LYK UM ARG LA ARG LW, #8520
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KEY o FABLEI AT RES B e 34 3.
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AR ED RS FHRAOUE, ELHPMFELPE T Xm0, YN R 21 440 i 4R 5K o A
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A BEL 5% T I G 375 27 3 7 K BB 98 MO E 0250 B, bR Co PSR ST A 45 5 % Y
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