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Discovery And Development of New Antimalarial Drug Qinghaosu (ARTEMISININ)
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e Artemisia annua L. in growth
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e Artemisia annua L. before harvest
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Certificate of the National Award of Invention of new antimalarial drug Qinghaosu
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o Artemether oil injection and tablet
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e Certificate of New Drug Artemether
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o Certificate of New Drug Artesunate

o 1991 4 BRSO =) R HER B3 — MG & FR A BB
o Under the leading of Wei Zhen-Xing (right 3), the first worldwide 1000kg-grade Qinghaosu

factory went into operation in 1991
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-He (right), two main inventors of new antimalarial

¢ Deng Rong-Xian (middle) and Teng Xie
drug Benflumetol

Ihe 4Th Meeting of The SWG-Chemal ‘Qinghaosu
; Betjing - China october-1a8I
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e "The Fourth Meeting of the Scientific Working Group, WHO on the Chemotherapy of

Malaria " was held in October 1981, Beijing
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¢ Another Meeting of the Scientific Working Group on the C hemotherapy of Malaria was held in April 1989, Beijing

Meeting on Antimalarial Drug Development, Shanghais 16~17/11/2001
World Health Organization~ Ministry of Healths China

MERARSL, L8 16-17/11/2001
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e "The Meeting on Antimalarial Drug Development” organized by WHO and the V\'hnix'n'y of Public Health, China

was held in November 2001, Shanghai
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e "The Symposium on Rational Use of Qinghaosu and Its Derivatives" was held in April 1998, Annecy, France
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¢ "China Cooperative Research Group on Qinghaosu and its Derivatives as Antimalarials” received

"QiuShi" Award from Hong Kong QiuShi Foundation for Science and Technology(1996). Liu Xu, Li
Guo-Qiao, Wei Zhen-Xing. Liang Ju-Zhong, Li Ying (from right to left) attended the QiuShi Award

Ceremony (1977) as representatives of some research units
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e On behalf of "China Cooperative Research Group on Qinghaosu and its Derivatives as
Antimalarials". Mr. Chen Chuan-Hong, Director of Office of China Awards for Science and
Technology, received the 2003 Prince Mahidol Award in medicine from His Majesty King
Bhumibol Adulyadej of Thailand

 PRINE MABIDOL AWARD INTERNAONAL
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e A group picture taken the in Mahidol University, After Li Ying (right 2) gave a lecture on "Re-

search of Qinghaosu in China"
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All Chinese Participants in the Research of New Antimalarial Drugs
and
All Patients Suffering with Malaria Worldwide
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A Chronologiéal Record of Artemisinin Research

1967 £ 5 323 H

REB BRI HEIER KB IA R, ﬁi?é@ﬁ%ﬁ?ﬁﬁ%@ifﬁ/béﬂﬂﬁm
DR E—=HAE". BEHALE 60 Z/BHFAARLA 500 ZAPREARSME
ZEEE”. MITREENRE, BRI THFN . KEHH 5ER. E_=F%0%E
BRI JER BT 25 AT AR B H . 6E RIGIE , KBTS, BB Y
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S,

1967/05/23 : :

The Anti-Malaria Drug Project, also known as Pro;ect 6523, was initiated by the
Chinese government in 1967 for prevention and treatment of malaria, especiad‘drig-
resistant malaria.

The National Steering Group with an executive office (coded as the “523-Office”)
was established. More than 60 institutes and 500 researchers were involved in the search
for new insect repellent, tissue schizontocides, blood schizontocides, gametocytacides,
acupuncture treatment, and so on. The strategies iricluded in reproduction and structure
modification of known antifpalarials, massive screening of Traditional Chinese Medicine
and other chemicals.

1967 4£ 6 B ~1971 &

R I MFEARB S L ZHE S TETHAERBNIEM, B ﬁﬂﬁ‘vlﬁﬁ%‘
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1967/06~1971 , :

Febrifugine, the' active pnnmple of Traditional Chmese Medicine Dichiod
febrifuga, has a higher antimalarial effect than quinine, but is a vomitory. -\l
structure modification became first key program in early period: A series of derivatives
and analogues were synthesized and tested in animal models;. Compound 7002 and 56
were selected for elinical trial, but were discontinued due to their unsatisfied result. In
the meantime,: more than5..000 samples from Traditional Chinese Medicine were

screened in animal models.
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1971
The diethyl ether extract of Artemisia annua L showed antlmalarlal acthlty in the
animal models, - ' e R a
1972 £ 3 A
“CRASABGNPEEEWALSICEER AT . &L AR BT RE

KRS EHE BT ﬁiﬁ*ﬁﬁﬂi‘l‘%ﬁﬁ%ﬁ&&%ﬂuﬁﬁ?&iﬁ
1972/03

“Natiohal Meeting on Synthetic Drug and Traditional Chinese Medicine” was held
in Nanjing. More than 10 active extracts ‘or principles: from Agrimonia pilosa,
Artabotrys hexapetalus, Artemisia annua, Polyalthia nemoralis, Hypericum juporicum.,
Brucea javanica and Nandina domestica were réported.

1972 £ 8~10 A
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1972/08~10

A few malaria patients were quickly cured by administration of the diethyl ether
extract of Artemisia annua L. in Hainan. Its high effect for treatment of severe and
uncomplicated malaria made it to be a new key research program. '

1973 &
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1973
" Some vivax malaria patients in Shangdong Province were cured by using the diethyl
ether extract of Artemisia annua L. with better effect and less side action than quinine.

The active principle of Artemisia annua L. was isolated as a colorléss needle
crystal. Since then, the study of its chemical structure startéd. '
1974 £
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1974 :

A great quantity of active principle of Arzemisia annua L. was extracted. After
further pharmacology and toxicity studies, large-scale clinical trials in Yunnan and
Shangdong launched. The result demonstrated that it is a new type of antimalarial drug
with rapid action, low toxicity and high effect-on both drug-sensitive and chloroquine-

resistant falciparum malaria, however, with higher recrudescence rate.

020
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1975 &

4 A, EN)ERBF“LEBL_=FEHLLLEI. 4RLERIME, 2EFRR
HERAREENRT. LN CHFE“REER ERERRFER"FURATOR
BEXMZHNEER ., WS ERETERNERAIELEYER, I—TENHEHR
RHOGHNERBAER. LXE FEHERHEHRSATEEA.

WRDEEEAR L RN, BT E ER—F&A S R AL EE. ﬁ?ﬁiﬁﬁﬁﬁ
WERFEFRBHRN=YNEETERONUEHEERTEYREITT 7ER.

B WEE2ESHHT T RESTFARENEE. FERBR T ZZEP M.
1975 :

“National Meeting on Traditional Chinese Medicine” was held in Chengdu in April.
Summary report and further research plan about Traditional Chinese Medicine were
made, At the meeting, the choice of names “huanghuahaosu”, “huanghaosu” or
“ginghaosu” was in dispute, Afterwards, the active principle of Artemisia annua L. was
named formally as ginghaosu (artemisinin)., The report of structure of Yingzhaosu A
being a peroxide accelerated the structure determination of artemisinir. After this
meeting, it was quickly proved a peroxide too.

According to the data from spectral analysis, and chemical reactions, artemisinin is
a sesquiterpene with a peroxy group. The dihydroartemisinin, reduction product of
artemisinin with sodium borohydride, provided possibility for preparation of artemisinin
derivatives,

After this meeting, investigation of natural resources of Artemisia annua L. started
throughout the country. The extract process with petroleum ether was increasingly
improved.

1975 £

HEHEEOATFERAMMNARA X HEAEMMENE. KE AR X HLEaE
WMHEER T HERATHENEE. FERSCAESRLEEHMEEIR.

End of 1975

The molecular structure of artemisinin and its relative configuration was confirined
by X-ray diffraction. Next yéar, its absolute configuration was determined by abnormal
X-ray diffraction. The structure of artemisinin is quite different from those of known
antimalarial drugs.

19754 12 A

“CEATSAFARAEM S LW ELBAF. AJ:‘r‘FﬁTT# th ZRRATE
PR 7002) ISR (IR B 56) M ZEIE (1T 7351) JSEHE AHE (5 CT 679 HyIE IR
RBER., 2 GAETHEROSWRRA 900 BRMPIERRIRBLE R, BRMBEF
B R B/ A TR AT AR e E R H, ﬂﬁﬂl#ﬁ*ﬁ Em Lt '
1975/12

In December, “National Appraisal Meeting for Synthetic Antimalarial Drugs”

c3-
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held in Shanghai. The clinical results of Febrifugine derivative 7002, Changrolin,
Pyronaridine, Nitroquine and Naoyaojia were summarized and évaluatedi At this
meeting, the pharmacological study of arterisinin and its clinical trial of more than 900
malaria patients were also reported. It has direct parasiticidal action on plasmodium in
the erythrocytic stage and powerful therapeutic effect, howevér, ‘the improvement was
necessary to overcome higher recrudescence rate and other difficulties encountered
during the recovery of severe patients, »

1976 &£

2R, BER B‘J*”#\J&xﬁlﬂiﬁﬁ“o

12 A 5 R A RiRHE.
1976

In February, the structure modification of artemisinin launched.

In December, the quality standard of artemisinin was established.

1977 &
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1977

In April and June, “National Meeting of Integrated Traditional and Western
Medicine” and “National Meeting of Synthetic Drugs” held in Nanning and Shanghai
respectively. The structure-activity relationship of artemisinin, design of artemisinin
derivatives and antimalarial activity of more 20 derivatives were reported. - Most
derivatives are higher active than artemisinin.

In the name of “Coordinating Research Group for the Structure of artemisinin”, the
first chemical paper “A new type of sesquiterpene lactone -artemisinin” was published
in Chinese Science Bulletin, it disclosed the structure and-relative configuration of
artemisinin, ‘

1978 &
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1978

Clinical trial of artemether oil injection, sodium artesunate aqueous injection carried

out in Hainan and Guangxi Province respectively. Their antimalarial effect was proved

to be higher, faster and more reliable than artemisinin fof treatment of severe ‘malarial

o 4 o



