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BI1E & iR

1.1 RATWILFERTF AL

U, BARGTAYRBUEARATY. BEAEERA, RRTYEEHE
Y1, YRV YU YR P S B R B0 A ) KR B A A P TR A EE T A
&Y, XEYRGFRE-TBILNEYDM P FE, BRI HENTEZ.

RAFTWAERUSEKEDHRNR, LAY AR, DL FRYETTENTFB, 6
RAEY KRR HRE. 8. 4. 8. AWa . ¥R E58hEEARN—IH
¥, BEYREFEZFRROEMPE. BREFENFRBERTEEE ALBRERNBIAY
¥, ERRRANEER. FRABMRERG UYL KERN B ARZFNENYR.

B ERIABIR KR = YIFEN, RRES, RAFYLENERXTERPERER
MEARFE NIRRT, RATWLERORARNEIREOFR BN TE. It —#
SRRSO E . LARMEETEBE TEERR. BFERCEaR T APORREH
BMRXATY, XELEHITERKER TAILEG RAEERMITE; MRS EE R R
MR BRI AEFRIS, XOTRET KR WL 20 R H o

RAFYFEREYLE . HYLE. EPh¥. RUEHER, E54YE. 49
¥.RZEFFERFVRXL. EHRRASZHNHTES . 4. BT, AT498. 1E
BREEFE, XAILTHEEEH ERBNEERA, EPERXANEZRRXRT-WLENDR
FEEENAZLEX. RHOMAR P ESHEYREQERFEYRRNEEYRER, %0

REFOABEEYR, AEREHFMAXRBERSFRERXRATOHENERLS.

L2 RZRTUHED &R

1.2.1 —xRFERRBH

—®&AH (primary metabolism) FR7ZEMY . B RBRMAEMEN K EYHRET L AER.
Bk AR ERAE, A REVEREFERFOTYLEY, k., SEK. B
. BEREERAMAY (BHE. BAMK. B, RNA, DNA), ZBiH#HEE A S0RES
B, eIy —KRE=Y., —RRESEY FEREYRE, B4R EBHERM,. HAH
PYIE AT AESERN; RS — KRR RGN, Eid—RIIERE
WALER AR RE LERMUTE S EYE G EHALEY, Mk, 8K, 298, SHES,
X RARBEGSRE AR RAEY . A =5 F AR, fRESRR, ¥
AAEREWEHE, mAEZRRM=WHERS T EERRE, SME—RARB=OIRESHTE.
H 815 F— A3 =R AR FED NS, WY kKRB REFINHREY B
BIRAFTWE., FESY. HYSRESEH, XL, d—kRB=HH ZRAREH~Y

1 -



MX4r, BRUAREE, WEHARFRT EHRMEEE. REMTEELE - WMAB™
Y, MK L SEEIMXHEAELR N D& /R (D-chalcose) . L-#%HE (1-streptose) #
D-#E%¥ (D-mycaminose) #RBRIA ZWABF=H, X L-IEEM (L-proline) & —WAH™
¥, TR 6N TCH R IRIEER (L-pipecolic acid) AN AB—N K=Y,

BREH KRB ERECNOEDEBREE S EEER, HERFRTHITEAR
. EHERNHEER, ZRKKRBEFONE RSN RARE CGEKB. YT E
B, EW.ORE. M. BB FUMHX. WHBAERN SRR, FEE R R
HAK, wH bR n, SREHENTSERNBEARR. BRAGRSAELIELSE
W, B4EARNGMHN. B, BORBMHFIHSTENER, TRIFEDHA
K. M, RSN IEEFEAED R, CRERABERSEPEMEINES
2, EAYBROERALR. BESBPREEEEMER.
1.2.2 ZRRETHUHENMERER

TRARBIE R KRB kS, —EXEREEHRRN., —XKRBEEBRMNIR. BEK
M. FERE CRAEER, B KRB =R, EE LR A AR,
n, FEHEEERFIAZK. BEARMAEYRBARETE, SEENEHBRMERERETEK. K
R FERZ, REAROEGEEEL, AT RUTF R,

O FH B (shkimic acid) BHE HABFHEMLAEY (aromatics), Ml BERE.

@ B £ (polyketides) i&fe MBI (polyalkynes), ZITE (polyphenol), HJ
IR E (prostaglandins. PGs), MHE (tetracyclins), KHHHEZE (macrolide).

@ HEXM (mevolonic acid) & H M #ES (terpenocids), Bi{& (steroids),

@ HEF (amonoacid) #BR HWREFBEZE (peniciline), L MHEFE (cephloxine), 4
188, (alkaloids),

©® RA®KE 0 h EERRAE BB AE RS A Y (indole alkaloids), B g-ZFRA
FHEMRA R EEIZ (flavonoids),

R ZRARBERE, ATENNTE .

CO, HO

% « [ELLE COH
o,
T
HO .
CHyCOCO,H #E@ OH
WEF]EQ
HoZ CH2COC02
CHXCOOH
COH | ~— 2B Hhﬂﬁﬁ%m%ﬁ&‘
ZBi5HRE A
w}ﬂz& | T‘ﬁ*@
CHz(COzH)z
CH,0P ﬁ§ﬁ§ﬁ§§§
: :H |
’ﬁﬁﬁ@ 3.3 __ﬁéiﬁ(ﬁ%ﬁﬁ PIRERG
i NG \ /
HE%
* 8 TEx
e £p% e
A5 HAth 55 &
E it
KHAEER



1.3 KA SSWIT K

KA AEURENALBRERS, ARXESERELIE2HIES, BT HGIKY,
HRAR, MXAAYNWNARETFENEE, RAERNME, RITWEEHLRTE—
EERRARAYMNZE (MRAESZ), BAIT 1596 4, BEHERFENBRE THAEEKRN
RKRAGYEF (FAEHNE), BiL8T 1892 FF KR, HP 57.8%KRAHY, 23.6% /&
Fahyy, 4.5 AT Y; BRBEEREN (FEHNEHE), NFFET 1021 f. £F
H, RAAYXHATES, EETFE-BHR T PERBEXUMRE, WEEARNER
i

KRAGYZ AU PIRIE R, HYHEEMATHSHERRS . BRPEHHAE IR
5, BRETHRAMESILEEN. BUAMEBESAYEEZRINXE, BSEHA R
iR i, FRFLGY. HHRIARFAMERZFEMEMER; R, xt
WRPEGMLLYE, HAAYNE, BRHPAREHANORE, BEKEKRTR, 5
HEHE X,

HTFRAGYATESHLEN. ERAFRNEMRS, BERRITHSE—BEM®K. AT
MIRFMITERRGY, LANERAPELHBESTRR, a8 MEEHE RN Akgg
Bar. AR, ATHEBRITH, ZRFAMEM, BLBREERRS SR, W &HEUYR
Y, DIRHEFEHRNAGY. Db RGN, #5Y, MEDRBEEYERRTYH
FEMRARNIE, CERITPEHIRFTANEEHRRE.

WEEHANBEHSERHERER FRTRA™Y, RAGY WFENHHED AL
) LleREAZGYR S0 L, TMRETESFHEYHAL 25%. BT RKATEYWHETHK
RUEMIEEY RGBT, T8E, BERND, FUENBLEEAT L IHAM EERE
Z—., EARAYHRT, B—KEAERIRNNAD K HREEREE MR — L FH XA
PRI, BEE XAV EROBIR R . IR SRS R4 T4 X8 954 5z bt
EEH RS MR B KB T EHE (Morphine, 1) f1ZE T (Quinine, 2), HFEBHPHETE
RSP RBETEHEEZER (Penicillin G, 3), FHABBAM EIILAK (Asparin, 4) Hh%E
BT —Miaht, BEAF M (Reserpine, 5) BRH Y EAR, S4B WY 2R
SHRIKBTHES E, £ AKE (Maytansine, 6). KHH (Vinblastine, 7). E R
(Camptothecin, 8). ZRAZHEEMW (Harringtonine, 9). BFAFE (Podophyllotoxin, 10).
FEABE (Taxol, 11) FMHEKEZE (Bleomycin, 12) HFXR=YWILZEWE, BT —£5)
PURAYHEE, FEEMTRERHXRATYHHEHRDRT0ER. B, KAk
FHMRA D TAHRENREBRME TEXRTERK, FEHEFNS THH RN BIERE XA
YERDLERBIR PR RNARLBRESXR=WEN D THEENEYRE T2
N .

ERRTYFPIREEEEENLEY, NhigEBEHRn. AREEHHLESY
ERERL, FHFRMEELE S MR ES R RA BRI RYE, SREHHREMK
BHIFERHEABRZ —, Bl FCEREBBRABRY . WA MENERLS YRR Y
& FE (Procaine), UIKBHEHEZ KA BMERAF B ITH (Aspirin), UEFEE
RHERILEYRBEERZE P B (Methylarteannuin), UIRFAZEE N ESLESYHI NG

e 3.



ZIRFEIHH (Etoposide) %5; R F M, WU KRB AIEBNBRRBELRLEY,
DBHDERZEERNESLEGYHRAEE S (Padan) &, BERXFEHNHF. HBEESKL
&% (Lead compound), J&¥8 B 75 FR1E &5+ F 4 B 35 ¢ JF 0T 53 5 M BOE A0 10 B A #E IS

MLEY.

{ Morphine 2 Quinine 3 Penicillin G 4 Asparin

"y _Me
]
Ny
Me” HO ",»=%_<Me
MeO
5 Reserpine 6 Maytansine 7 Vinblastine
H
9w
O :
Gy
H 0
MeO ] OMe
OMe
8 Camptothecin 9 Harringtonine 10 Podophyliotoxin
HN._ O Oy .NH, l\(le H
H
EN\I Me/S\/\/NiO
NH,
N
N7 {q Me ., O | s\
HO.
HNTY %% f\“/Nj\/“\NH N
HN
Me N MeHO™ “Me s
HQO OH g (N\>

OH OH
11 Paclitaxel (Taxol) 0 OH
0

12 Bleomycin



LR

KAR=Y k= 5
HiC
COOCH,
CH,;CH:
Sy O — ol O
CH,CH,
0
5 KT#, (Cocain) 8 X (Procaine)
R B FI# ) (R BRIRRE L )
(:[OCHZ—B—Glc cogH
OH : :O/LCHB
JK¥gH (Salicin) Pi] E]PLAK (Aspirin)
CREMIME ) (RESNEESEZS )

EEF (Arteannuin) & &k (Methylteannuin)
CREHETES) (BUEEE)

H
0 HO
I Top %
0
- Y

O
: 0 .
iol vy
" O
CH,0 OCH,
OCH;4
CH;0 OCH,
OH
B F13 £ (Podophyllotoxin) &I H (Etoposide)
CREEMEH. BLL) (P Z )

L4 RAB™PLER Eghin

1.4.1 IRAZMFRAE. FHFOER

RAFYEESEEN, AF—REYERKBEMEENB (brassinolide) 7EH 3
R ERICY 1072, IRFEBHHIBERMRE=ENER. RAFWEEER
B4, HumPEEHEE (palytoxin, CizoHaN3Oss, HXF 2 FHREEN 2679), 2 FAEE
64 NMFHEPL, XMESNTEBRUETEHNANEY. ZEHERPBRATYEREE, B
ZHRFEEURY), XREHTENSRFEFX LWAEAH, XAEYEEEE RSN
BEW, XMAAYAFUREDBERE T ZHFRER.

BERZENER, FEANMNARENERNEATHISHEE. BRN>ETE, &
BIESBEHELEMHTRATYN S BHR, BE R 6K E DN EE R 6
. BRBEEEGE (DCCO), RBBMAH (HPLO., BLai%. SHeE%, MA

e 5 .



MREEALE. FHSRACERANEMHER, ATaBX0 FHEMER, HTSEK
BHERSWERETFRERE. KAWES, AHEE ARSI LS E&BERMO R
5r, MEBAPWEEHIEESZEELUEYERAET IAZZUT, BRPHERE
EGBWERM, MAWTUSETELESERNFESKBEENMERS.

2 LI S5 MR 9T R R AL S R R 7 B4R S W VD RS Rl T B, T RO 2 SR O 4 o O
H4t, BEAABRF I, XAEFRRBKOIRE, 20 e 70 F£R LUK, Ri%SEHt
REARMHET A, HNELFERBRERMEEILR _BHEAR, S H'H 5 H-3C H*
W, UERREFHRETFES (FABMS) #AR, KEHEERIE (SIMS) HAR, F®EK
i (FD-MS) %, /&N 508, AHEBRemELEYNER, NERE—
S BN ER RN, MEREES. A, NFERDEEFERENE LGN,
WREE M LR NIE S BEREA, BRAE—-LEMRN, ERERBIARELEN, H2E6R
WMBRER. H— TR, ZRARHHMNE X #4551, M JLX i 6 ;6T 15 2 4 # 0
g, marREXIAWAERTFOLEY, N EEESACEANMRIERNNSEHRELS,

ERFHERERA YL ERRTRANA, FAEXRTHPFIEAR PR REA
AT LAY RS SHEY P ROMBEERS, MATUEREELY . BREHMRFE
MBI . BEHEEYLFOHREAMNEA T IELHHNLEDSEH, P A A0H
ERERMEYESE. YEAMTFZEEYEMHREANBRTIFZLEWERI, ATIFET
BEEENBEE SERITINFERYRESENNEEN, RABBEARIIMEEEE, M
M HTRETRMSERRLR, M35 AEABEEA*DFENTE, SBEALBHE
FREEBE. AiISIRE. A=W ESHEI, WRHERS, X XIFRET RAR YL 5 B
RO, EHEVAIMCEMNEEE, BITEMKSFRRERBPZDZEB LR,
BREMAERSBBATEERNR, MR TEGR¥HEE—IF,

1.4.2 RERBEAFEWTHEL

RAFYFERAERAKNLAENL, BRAAXBEMNAFEABENS I NE. RATY
RESTZ, R ETURKNERAFBLES I, AT URRESMEEREENLE
Y, EOTLEEARBAHE, BWAERNEFHEY, 2EEMNRE, RBIF LW
Y. BAl, — ST HBEMNIREURANHA ARSI EYRE P mERGERFS
MEERRZ —, BIMEEEY TARREGFEAM RSB EMYERXILT R, #7450
G FEHAMAMA AR BIEITEMTIE, MEBEFENIERESZ, hhiE
WA AER R, BER-SHSE. SRUREHSETHE. Wi, KARTWILENH
FEERCERVMIT A PERER, MEHRGERRILEMTIRAER D REHEN
Ky, BRRGBECHTFRLEM™, ¥ T2 HRIBEENZE, SR T Ve ®rn
ARRBREER, MHHBEPHHHEHEREBRAMKNCITFRESERBE, NThn
—MIREZHCATAMTUEENES.

PEBBIIE, RATCYREFEE, (VEORAENASM, HEBERS N hBEZ RN
RETFEWEE, BHTEHXATYNARAERRMEMNERM, REAILEREBEE
A 20 42 30 SFRRVANERRE . 4. EHREFAFHE YR WALEDR; Z—%8
FREGE ., F, BEER. BRX. 88, BEHSENTEXRRA=YWLENHES B
i T E Tk, BIEAT YL, B E B R T SR BB B R B A 7E 1000 M E,
FRUT —MEEYEEOF BN, FRCRASTANERR BRBGFON AR, W%

6 -



B, SCIERR. FME. —M R, REERE. ZRPER. BEEX. G ABE. A28,
MEEST. KEFH. SRXERED. BEER. HEBK. BABARE. 458485
EERXATYHL2AR, IREREARMEMEREL TEXHTR.

LM RAFEEHEY 25 T, B SU~10%#ETEHFEEYEHE, RAEXKEH
HT R —EYEERN . PEAPELHFAE 5000 B, FAMBAE 700~800 Fr, HAT
R BRI R FEITE TR, RERNMAREEM B RHKRR., AF. 8N, A, 2%
RESB . BAELSH P REHR (55 BRI R 808 BUR A R
S8R, LnEmEETE. REEENES. Bk, S6PEABRMARB2HRFIE,
SENAHEYPRR, SENRMEARRS, #ITETEMEYHEERE, BRI RE
YR AR B RI.OMERE, BiE. LEREAYNERRS, HBRARENERE S
THYFEFERFLS . REHAE, NEHNE, E2EN¥TEEEMNESETE.

HAEj, A% “BIEHXAR” WIEEEK, ROPRELRTOILABRIAERK, FAB AR
BB, BTN RFA, REyVHk., BRI EEER - S5PEAGEBENRRANELRTE, &
HEREIT 400 2F T, HPEBEXRRAY EHY. Y. ey, SEEWHEY), HER
a (BREREG. BEEMN) KRB, RAFR. XAMEN . REHN. XRE
. RRthd, WisH, XRARZSH. MYERKAYHSE, PEANHREF Rk@KEE
Frsed, WEXMEFORR SHB. Bk, BT 48880 50 b B2 R 200 7 26 BRIE o o o
A, ZREHFRBEFEENRAGYER, BHEXWTHS AT AR HR.
1.4.3 ETEMBEABRAFTOULERR

HAHER 21 HLZh, HAREFERALZBRRE VRS, RTRAERBEEENEYEAR
(BAHXEAR) REFHHRRALEYOFERETE, MFRREYHE GRR. 45,
¥, F80, REBMTUZEAARBRSBEMSNFE (HPLC. ERFAHEAHE. FT-
NMR %) R BHBE— T KRILEYHGEH, HFAFTULARE, HHAERMNEET L
ZALHKMIREE S R REREHNNLEY: HE, HRIMAREU—FERER. LERK
R TAKRBHEANBEFTENERIRSS . TETFTEUERND T EKRILEWBIR, Ak
R KR EWEMBAN F LR . B, IEXATYES ENLERNRAS L
M-S, HEXRMESRAETUAES. A, ENFEEATEE+0EMENEE
KAR™Y gy, &2 URSEGENLRTHETHLSY.

(1) HYMRALEFRE=RR=Y

HASCBEENRATY, FERUMBEAFE, MZAREYWRERESTE, X
BREBTHEYHRATYHZERRHE, i, 5. SEERELWE. AAHEYMRAS
BRITXARRKBEFRASY, XR—-FHHE. A%, HEBSHREF LW TE.

HYMMAREFRIENEY R TR MARRAN, EEHLKETHBALERE
BRHER, UBBIXBEEEAAFEFEXR=Y. H—BERO TR EREE Y0IEH
& (explant), #in—Brt, 22, B, . RLHEMF, 23 HE, VRELERIRET
BAEFRREFES, IMEFENRE —AHFNAR, R IAGEAL (callus), XEHH
HHALh—ERER, EFHFMHERE, HIKRE-IRRELNARA LR, FRX R0
BGALBERBNERED, BERGEUBR/DHREER, W—BRFENETER (sus
pension cultures), XFRIFEFMARITBRNABRER, WRKBECETSEWHFE S,
AREHERPEANMBENYE, BMREH LSRN EYR ML (bioreactor) MK B,

« 7 .



MERBEHRAESHENBE SR

HASEM FHYARAREFROHRBER, FEERRK¥OCHT T EEMNBEE
REFHBEYEEYRERY T, BEAFHENEBHEEYARLAE, DAL R ERE
FAHE MR, UBEEET ZTHRAKR (DHA), 2 AMRE THYARASEF A
HER, FLENE. AFLHBERLEY. AAXHER, F-ERLRIHEFEH
HAZHAMAEF R EERARAE LA ZERA YR shikonin, J5 & AT FIME O 40 F B Fi i
TR

(2) RATYHERETESE K .

BEESTEVENRE, BRSO, EERBEAMEEREN T EMEARCEEN. £F
X, RAFYEEMEANER GBS, SLREAE GRS BHE, DIk, UAE
HEEHMERE, WFMRASFHRBEBTERRER, THEMEDEARFELRARLS
YHHMPENEZHEBHEHEERLESY BEE, SEKE. BR. 48 D: %)
HEVERMRAREE. BEYWRETYEYERAR D, CEEREYPREXLEY
Y ERERHER L, BRWNCXBEMENEHRELXAEYEY A RYBREHESET T
REfKE; RN, CEIHEREXMEYSABHERSGHMNERE, AT —F5 “i
KREOXATY”, ARBEREFEHAMAEH U RRLHARE S TEM. FEt, x4
EEAYERIBEPHEMERNBLE T AR, IPRE=YEDSEBIRS, M2
BEHRE A-RIUGERRE- ARSI ALY X EHM-HER-SERE, X—EWERER
FATHEMELBERHACENCE TREAZENIAR, ZRTAKBSEHSE . EEFRTM
MXERMRESRE, CEASELSYEEYEFHERMEHFE, by 5HEMAX
MARBERIGT R TR, Fot, AXER. BE. BUAMEBFREY P, SEHAOERN
HRHEEM=ZERILEUEY SN ERNRLIMREFTT —ENRR. EdEDTENS
EHTRANEYREL. AEREAYESBEROME, AXRRTYWENEYHR T
ATHBE S, FRETE FHRIR.

RAFYERNTEGHERNT,

Y A—-sElk B>C>D—#4F T

Y AGEEDERBMYIERTAES PEE B, C. DEAREBSTF T, HBFNT .

O BRES B IEER;

@ BRI R E R A

@ REZEIEBREOKNEERITH;

@ HHBEIAWEERTIERRRRIT G RGN EETR;

© ZEZHRAEHRE R cDNA F, L& %8N cDNA TR EHLBRIFET;

® ¥ cDNA Tfg 5k DNA A A3, REHBAHLMMAY (s, KBFE
PHITRIE, FERKERNIEEE.

U ESARTUMBREZRAF=IHNE R, A4S 5 AEBNTUE Y% BN E R R
PLRIB B & B R, HEANAIAT, MAEI—TFRFRERITHRITEBRIENRE.

(3) MEYMRBEMBEET=RA™Y

MEDEBENEYRANAEERRBOELIE. EVERENRNERE. B84
*, BEEYBEARNER, MAEYRBELRNBEBEHBEENEREN-HTREAT
AULE R, FIRBARMHRERRM, FTAEERAEEY BEXKR=Y) WEHK, H

« 8 .



i, #2000 ML LR BEEBANTAR, K24 200 BMETH LR HE, LUK M
EOMESR LEFA.

MNE B ARG KB SRR & D(—) KEAREMESLERSETHNE—TRD
BT, MAEYBELRNHTEEXRRTDEREREEN. BuE. B, 288, UK
ALY E RN RCARESBRINLH, THERR. SHBRMBK S Y B LS
W, EFEXRBBTEELER. ZMRAGBNEERRTAREAGLEND TEYFRDT
WANEGEYEL (REYRAASER). AE8EYHRLEAABMASHEITRKERN
WEYHER, B TEYERREREEAGHZETHNA, KRAREMEY SRS
MATEYEESROAETARKERMANNAE, KHT LYK P E R8T
(% . A EEEN ., XAFYEBRHRAFIUGYHNEERRZ —, RAKXILEY
ERABRAELRERNGEH, MASHEENERE., EXRRAELEWEWRANE, 4
FEYELCTBOERANRPHERIPLR, BABRENRY; BEXHASEYRLT R
MES T —EEEXRTURHSLEE, METHREALEGYEARE (bergenin) HI¥
EENASEYMERE. B2, A TEVENEY TREARORER BN RK =YL A K
EMEARFETEXRNWESEM, RATFOHRESH FEYFEFRED T BERRRANES
KRB ER, MARTEEENRATYRIANE . FIREEHT LR E™,

(4) RAR=YREE

EYEARFPRYEL, REEA-TERT BB TERN . BEBEMAMY R
WA RER, EYENRZEIBEBREARMAST. B8, ¥ —itfr, X®%31T
AT G FokF LAY X IRl . 14 L& ARt 2R 10 A 4 79 1 SR B 3K 3t 77 7 B
G, URBAMNEENYE. Fln, FEEM (Daphuiphyllam mauopodum) KR B F# -
ERTEE -HRAERBZAYRGTER, BARVER Yagi 1909 EAP S E B —Fr4
Vg, EE 1960 FAWE T EMNGH, HEMENTSBELEE L 30 RFAEWH, HbH—
F B KB EYH —methyl homodaphniphyllate, AW EH 5 3. 8 P FHHK, &4
ARG S, ERMREPAER N BWRBMK, EEMM K%M Heathcock # #i2 A i £
BRHRR LN, MENZUSYNEWERSAER (squalene) W BRFEE LM
e, Mg RR R — T EEABRRA, ERM—SER S M. 7 1M, FAES
B EsBEEe, AR, AEERATENEN, =EAL65%.

AMTE ZLRAE—DIRE P ET— RIBOERE B RR =R EMNmRRE, x4
BREAZEEAEL, RAFTERFEREFRRAENAEYHEAERMTEELER,
FERNARMBRMELMERRSTE, R, ZERAEFEZATHATEHFRR, FX
BHMRTAERE LM,




