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200 2 A, 3 FaFHat Aok B JE R AT WA R R E B ARIEF A, AL 200 F3E 25 %K 380 % FRanit
W, BiEELAT D REABERGFR. ZEHE, £ 60 CHLBRERTHFEGFILEINFE 191 F ¢k
By, SR REAREH D RESHEAR 2] B BEE, M BEEZYRAR 19725 11 A, NiZBERD S5
HAAX DT HE 0282 kD AR ELR, L AFEL. /T AR WEFEAND 5 FEFTARNK
FAHR T e RETB1JE 7k B 4. 2006 A%k, A IRAT M, R T AMLR(WHO)EH KA F & FHWRET %
(ACT), %8 T SOAMBE R 100 $ T A A6 RAEXNFEF IR T REER, BY it T 2011 445
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The Discovery of Artemisinin and Advances in Related Research
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Abstract: 5-23 Beijing Antimalarial Project was conducted in 1967. In collaboration with several domestic
research institutes, more than 200 staff members of phytochemistry and pharmcology specialities etc., were
organized to search after the new drugs for anti-chloroquine resistant subtertian malaria. The ancient Chinese
anti-malarial prescriptions were collected and reviewed. Exceeding 380 extracts were prepared from approxi-
mately 200 items of herbs, their therapeutic effects were detected by the models of mouse malaria. The No.
191 neutral extract obtained by ether extraction of Artemisia annua L. at 60 °C exhibited distinct curative ef-
fects in mice and monkeys infected with malarial parasites as well as in 21 patients with subtertian and ter-
tian malaria. In November of 1972, a colorless crystlline substance with relative molecular mass of 0.282 kD
was isolated from No.191 extract, it was named artemisinin and identified to be a new type of sesquiterpene
lactone. Since then, the capsulized pure artemisinins were used in treatment on a large scale. 2006 after-
wards, WHO announced an artemisinin combination therapy (ACT), with the aim at conquering artemisinin
tolerance. ACT has saved more than one million of lives in 80 countries. Owing to her crucial role playing in
discovery of artemisinin, Youyou Tu was conferred a 2011 annual Lasker Clinical Medical Research Award.
The academic disputes in the discovery of artemisinin, how to properly evaluate the contribution of other sci-
entists, and the recent exploration of its new sources except plant kingdom are briefly reported.
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1964 4, R i i &, FRBLE H & )
DARHIIX, 24 i AR A TR, 1 ELX 25 7
Ko 254 T 2R BT 25 W W58 M (chloroquine) 55 35 i
BT 240, O RS B BB B 1,
B BUM IR 4%, 1967 4E 5 J 23 H, 5-23 HiiE
TRIMVAZFEIC RO, G—41% (5-23 FuEit
RIVBI S0, 339148 F-HUEBL, 1)1 S0 (0 0
JEPEE K.

1 FEHEMAI

1969 4 1 A bt AR BEnA 523 11X,
1A B W A B IF A A K, 7 4 [ 258 B
PMET, 8P k2= 5 25 B2 5540k 200 2 A
Z, S HEL TAEERVEE. By, &,
1930 4 H A, Wil T %N, 1955 bt B R K2
2B Eell.
1.1 XHErEESEE

MGB R E I RPUE T RIATF, Bt gl A
T 2 000 Frer R 2l 7], M Akt eT RE BTSN
PEM)IE 640 Fl. AW WRELFFS1] T 808 ~H12h
F T, o sk S BEH H Y
N2, AHELNTUHT 168 4, ic LT EHE 3 5
OB A B o ) RiC 22, 3L H 2 200
Tl = B 2 ) 380 ARy, B A BTN
/NBRIEBAR R T AK, (L SERGAN 5 35 B B 25 50,
ZER R 2E R B F BB BRI vE TR EH A2 0,
T FEIUY) I R 3K 60%~80%, 1AL 1A
R sEl. 4k, WFIE AL 4 A% 0 A4 I = B 42 1, 5
FE T PUEAERS. TR TR 2R L,
HHUIENE ] B, FR - i) B F 2R 5 1 5 15 4
. T S AR AR Y. e s
HH SRR FHBAEE (Artemisia an-
nua L)AHHEEPIREXS /N BRUE R A K BN R4
By A AE s A 44 H s (Artemisia apiacea
Hance) W TCAETHUIESE R . #AEHE = FALat .
2R DU A2 i 2 . ARk S RS2, bkl
RABEE A, X[ H B SCER I AT IS . ki
FFIBERR, FRUR A A Bt AR 2 SOk, B 5 7R
R (N G & a2 )R e EFE —4E, LUK
T, KBGO, RIRZ” MBS . U R
H 2] R I TR T HUE NS ALy
FEWR T 60 CRefii 75 2 58 2 00 . 1E BRI B
I TR AR, RIS T AR R AR 0,

1.2 BEEMSE MALmEE"

WFFE LR & R 23 B M 5 vh e
gr. BBR T A RSUETEE HA F MM, &
AR BEAEE R, (AT RO i iR e, I
FIE IR b B AR LA . 1971 4F R 2B4E, T 190
WAL R MU, MATTHE 60 CHI kAT, il B T
—FPIEREPERYEE 191 S P PRl e. B R
FIE R (Plasmodium berghei) 7INFR DA YL A
JEJR A (Plasmodium cyomolgi) M B9 JE It LI AE
(parasitemia) {2/~ 100% IFsL. WEIRES T
R M. DA 191 S hdEfhigy)
A TERRE OB Filik, i€ T H 24,
1972 4% 3 7, 11523 7147 f st iR 1k
MRAEE IR, 23RN, WE5E 2 B b v e 4 42 4
Il RS AEREIR Y 21 BPYEYR 8 b, gk
Y= B (8] H JE (subtertian or tertian malaria)# 4% i 2
B 2097 R, B BRI AR s T 2k, i
I D YRR B 5 T e S 114 o B 2 R )

5 B PRI TT R 5 B, WEITH P ALk %
VO R 1 85 S A, Bk 2s 2 il
TARPIGZEHr, 197248 11 A 8 H lZh sy i —
FhARNT 27 0.282 kD By JC (45 &, M5 H
F2UHR CisHpOs, B HL 156~157 C, BI“HER 17,
JE 44 A 8 2 (artemisinin). 1972 4E7EAS AL 5
FHIFHA G s AR 15 25, IR 2F A HUig
R S ILARE P EL T GE, &F MAE
25T T 3 ST AT AR BRI, TR RS
ARUERIR, KB “BEER (LK) K
“WER (). 1974 4R0), BRI AR
IR S B E R B AR A 250, 1975 4F, 16
R B LA . A Py
DA RTEREN T, XIF] . eSS E T H SR
(25 (A A5 A 2. ARTEEIE LR T XS M LA
A5 BB, IR BB JE T — b BT B A A 2 il P e
(sesquiterpene lactone)([&] 1). ZaMliE A1 = 2Kk
HLIE, 8T &R0 T8 A Wit E ALY (en-
doperoxide) 3 A, I BEH] R 2% IO I U . 7R
I A -0k R 80 Ak ST VR T B LAk
PHRPZR £ N i AL Py B AT N TR P OB B, RE WK
A — S T AR SR U s U I E
Frea e, MR IR SO IR A B A . 1977 1 1979
A, T R ISR E T (R 4 ) S5 (b
Fopdl ) B R DS [FAET & R T SR
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Fig.1 Artemisinin
(a) Molecular structure of art emisinin; (b) A three-dimensional model of artemisinin. The carbon
atoms are denoted by black balls, whereas the hydrogen and oxygen atoms are denoted by blue and
red balls, respectively®.
PAdRIRTE 8 2RI097 529 BIERRH, seoris AR DA 204U (WHO)RE[R] 5= 70 A 55 DU Jr JE Ak
E T HAUESTRL Sl 20 00 2B FE R TR STEILRTHTT. BB R
07, P AT e R T S B MEIE SR FI5 ] ARERET AREE L AR . I PEIR T R

N B, 2 BT BE LA I 0 45 b Al IR
IR, 45 AU = HL S B S R, T
H B 2R E AR E AR 2 A R T 2 %
IHAESRAE I 25 A EA TR T, BE L E JE H
X AT A5 141 i B 2B R AT 131 44
BRI FEBURE B E XTI ER,

R IVE e v H%%% B K. 1979
e E E R R S E AR T R A E R T 4

BT EZEIIES, UEﬁmﬁi‘mffhxﬁl.
1.3 BEEZNRAZ FHRUALGY
IEHN Goldstein!™Hig i, A= 1 B~ 1 ik Jig 22 22

P~ BT (revelation and creation) IR Bt &
W& RIG, S RGP IT RN, Bk AR
Hr. WA E M (alabastrum stage) R fif
MR AR EE SR, AR, HA )
BHEL AR R A B AR A T o R i sy, AT A T
S AT KL SRR %ﬁ?ﬁ%ﬂ)ﬁ?ﬁ sl
B MG IT RN, T hon B0k 75 8 2R 4l K
e, AT 7RI RS T AL

1981 4F 10 J fIRG FEOT &itR 2, i ARty

— LB P T A W A R R ) SR, 5
BTz IR,

2 FEZENERTTHIHEY

H 7 8 2R Bk S AR, B E 8 WHO 41
HHEFPUERTZS. 5 DR SUELA YA, 5
5 AR PUENLBR A 2 S I A X i SR 2
AR TR T, 3 S0 R A 25 4 114 4 350 BL i
A AR BT TP it i i R AP

1973 A58 3 7 8 R A28, s T 3R
HiE & (dihydroartemisinin). ZTAYKEERE
FasE, HITRGR 10 4%, 7T B RIS S iy 52 8.
8] 7 8 2R A U — R AL, o A B R AR VE
(esterification) DA™ 5 & R T A9, R4t T
2B

1980 4, 7 its & 8l s ml I 7R b 58 B4 2 1Y
Arnold fITAZEEM BT RITH . W45, flA17E
— AV AR BT T S R E R R
Y IE AR IR R AT 7 R R 2 A
PUEZSH % (mefloquine) Al Fansidar (5257
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JHz- 2, A W g 8 S JE AE (sulfadoxine-pyrimethamine)
VEATREALELEL, KRBT & R BESR My T RO R
RIVEF. AT R Ao &k Je 40, B8 R X
HAT AW ST Y728 X R R B 2L 4t
SN E Y AR L

TEAR LR R TIE T 24 fee ) vl B 0 e
RIFE, T 9 J e SOeE = A i 37, o ik g
FNFET AR EEEE T 540, N B 78 R4 258 75 7
GEAR B TN A2 75 v R 2R/ N L X By
HESLTE 251, JEB R IR YT 7 SR 2 IR M
Firzly, LIANTR] y Rcte J

20 fit4d 80 AR, bt E R B2 Rl B
AIRR A AT R B, 758 RS — Rk RS
(lumefantrine ) 25 T HE 5 FEBESS & )5, H2hsiss
B F IR, X RN Z 50T AR (molecular targets) .
VER T3 AR ) % 5. N IL£L 86 11— BAE
RSB AE HAIE AL 25 U (digestive vacuole) N [
i, BRI SR IMEL R (heme) REZLARTE H R Y
I A ER, AT AR B AT A% K 5L HL A T35 P 4
I (reactive oxygen radicals, ROR). 7K 25 g it 2 fH
1R MET R BRI, 6055 8 R AT RUE K. 7
R ATAEYE R A, MR RERVE A, i 2y
KA 20 VR T E AN Coartem. 7E 20 42 80 4F:
A, Coartem TE—LENF PN [E ZK B, IEH B JL#H:
PEFNR AL, HBAEL 2 HEMDR)BIRHLIX, HIf
WARTT AT 96 %.

1990 4F, L FEBU 5 52 [ Norvartis il 2523 ]
2B ILR MY, G Mg Coartem YT A5
LA . 2001 47, 5 TAZHZH X5 Norvartis
N2, R T — SR A T 22 1 b X 20T
HEE Coartem. LI 10 Z24F, Norvartis 2 F] A o
FEM T 442 Coartem VYT, EILZA 804>
BRI PR )

2005 4 LAk, 5 1A 2 UE AU 7 8 R
B Bt & 97 15 (artemisinin combination therapy,
ACT), It Z kG ih Y7, BIER T RaE i
S RIAEY, BLLLY) 1 k2= 2595, 50, Ch-
awira SEMHIRGE, SR H R G GUHUEZY R
VST R IR IERE R . DU RIS IR TR
A FRIE I /N, BB R B R 3428y B R A .
T4 ACT B8 2, 8 TV 2aRmL
AR A, BT B B B AT AR O
(antigametocyte activity), i A& ‘B 25 Il #2895 2 (R AE
AREL 2009 4, FH i RO A BT S R R ILL

AR AT o3 RIS AR W R v PR AR, 2
BT R R — 1.

3 AREVRUIINITSREBIFEIR

T 2 A2 R S A B A A E AN T AR
Bt A6, (HAT & 2 b FREREE 5 25 FR ), M
HRR G AR B = 5 J5 & P 5 ok, #E7 3%
W, InDAEAR S AR S, Fem AR e, A )@
BT s 2 R 2 TR
31 HEERK

1986 4, Hf ERlE B A HLAL =098 T4
AFEAEN DL R(+)2 B RN JEORL, 28 13~14 4
BESERL T HE E kA . Ak, HE RS
T4 B 5T B E U AR/ e, (R R 5 )
JUNEEERE T
32 EMERK

HEREY A& AR 3 58E8 it
WERPRIARDIR S T EHEN S E; 2ES S
T R AU SRS M, SRS I Y 4 i 3
5 3) RASLHE TRHE ARSI A, Bilga P
SEPTEBR AR A SRR T [224C12MVA (F
SE IR IR A T R, Ak A A
HRYHEE X B AR 2011 4 Farhi 2095
BRAE, BCENOIEE T H R R -1 T R L TR
2, IWIRRAE = e 2.

4 MEFESEEBMBIFL"

IR 00 T2 2 n] R % sl ml 54 o &
REHERMIEAY? FARABRF RS, H
Begg N, 7T H AR A R B S A 3 TG
S 1) JBWBIBGHER] 60 CZ B, X R EH
& B PUEAE AN BE— D PR O 5 2) HAA )
BT R IR AT, B MBI T /N R A
B 3) AR /INL AR 0 Wl /N e B
LR Y R UEA T LS A 58 s 8 R R
B, AR A 0 T IR TRt . — 2
(% B, bRl E MR YA A0, i Bl i $ ol 2y
b2 T b Vi ) ST 7 N e | AR ) P N Ai R
B ATEA AR T 2 25k, (Hd A REZ M At A
FNHEREEZED S, BN, Jest b EATFE Bt
A IR = R T 3R PRI, S i)
EAEFIRE T RE . 75 BB R AT, W2
Hh Bk B L 2 T TS TR S K PR A
25 XIBAFT 1976 AR5 B Z AR R
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Xof J& WA 1) SRR A A — SO A LA
JE PUEAFER AN, 18 SCEVEA B, KRR ;
23 BASARE 2, BHEF BN BB 2SS, &
LEZMEWRE L, T THREAUNIRE; 3)E
WY ) N HEAS A — e . bR A AR
IR FE 31 E HABBETE/NH S B C /N N HAB R
SRR . R J5 R 04 1 R vh g | SRR B, s
N2 FE W, HE WA RIS, A B, i
FE GRFTASRAE, AL

2011 49 7 12 H, SEEB/RAA RS B i
Wy K42 (Albert and Mary Lasker Foundation,
AMLF) B A5, 245977 5 & W W DX 7 2 BT B
2j—— 1 & P OGS T T AR AR R -
5 I IR & 2 WF 58 2% (Clinical Medical Research
Award)* *. 737 e AR B AR i 00 [ P
A 1942 B LICK, B 80 ARSI T
P v B S AR AT T v DLJR B2y 5 A Py
W Bl 20 4, RSP s R S P T L
IRH AT 28 N2 2. [T LA, St se S FR At
DURFAY R B

5 ZERIE

Strauss FE4) 28 J2 W 4135 Lasker %2 25375 it v
BEAE VPR “fd 5 ) 1 AR T 0 ARIPUEIRY T Y
BIRR, SIRE K AA i T Nt i) i
PRI ™ A P B2 T AR SR I 2 50,
XF 21 VR T B TR, BB T R Wy $R
JEik B IR P R RRE A R K
JE RS AL RELEE RN TAEAN R RA
() AR, T L G A B AR, BRI
FAA PR 00T AR A BB, 58 R
SR AER | FLFLSESER TAEA R B, X
S R AR B SRR AR A, b2
X4 R MNATT AT A R 53, 1o L E AT A RHDT
AR B Z3X 57 VR R RHC AR, BRSS 177
FEBRE AT RO 52 T A b, I8 A8 15 B AC UL,
WIREDME s B8 T4y, BEE[F T RGP, BIE
B TR, SCEoRIE s BB SRR S U
MIHERE . PR AL, XS R RTINS & RS
WCHPERAS ) B A I
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