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Abstract

In Asia, Artemisia annua L. tea and press juice are used to cure
malaria and its associated symptoms. Artemisia annua comes un-
der the Anthemideae tribe, which includes the roughly 500 species
of Artemisia L., is primarily distributed in Asia, Europe, and North
America. Due to the presence of numerous active components or
secondary metabolites, artemisia typically exhibits a wide range of
bioactivity. The drug’s active component, Artemisinin (ARS), was
created as an antimalarial and is used all over the world. It’s inter-
esting to note that the bioactivity is not just used to cure malaria.
It is discovered that medications of the ARS type also exhibit anti-
cancerous activity in vivo and in vitro. Artemisinin and its analogues
have been demonstrated to reduce intracellular free iron levels in
cancer cells, which are substantially higher than those in normal
cells. Apoptosis, necrosis, necroptosis, tumour-related signal trans-
duction pathways are responses to oxidative stress in cancer cells
that are triggered by ARS and its derivatives. Artemisia annua L.
extracts contain anti-inflammatory, antioxidant, and antifungal an-
timicrobial substances. The purpose of this review is to illustrate
how artemisinin retrieves various illnesses and conditions. Another
objective of ours is to compile an up-to-date report on the various

History

activities of artemisinin

One of the biggest and most widely spread genera in the
Asteraceae family is the genus Artemisia. It is a very scented
herb and it is a heterogeneous genus with about 500 different
species that are primarily found in temperate regions of North
America, Europe, and Asia. These plants are tiny shrubs or pe-
rennial, biennial, and annual herbs [62,37]. It is also known as
sweet wormwood. Before 168 BC, the usage of A. annua in Chi-
nese traditional medicine was documented. Artemisia annua
plant is native to Asia, and it most likely originated in China,
namely in the regions of Suiyuan and Chahar. China has a long
history of growing A. annua and is skilled at using a special
process to extract artemisinin, thus it has become the first na-
tion where artemisinin was isolated from plant extracts. Addi-
tionally, China has overtaken all other nations as the primary
source of A. annua's raw materials on the international mar-
ket, [10,16,24,54,66]. The Chinese naturalist Li Shi-Zhen wrote
about using A. annua to treat malaria and other ailments in his
1596 book "Compendium of Materia Medica”. A sesquiterpene
with antimalarial activity called artemisinin was discovered in
1971 (K layman 1985). Several other ancient Chinese docu-
mented records also mention its numerous herbal uses. It is
believed that it is not only indigenous to China but also found
as native to Korea, Japan, Myanmar, Northern India, Vietnam,
and Southern Siberia throughout Eastern Europe. Afterward, it
spread to various other countries of North America and tropi-
cal areas (Willcox 2009; Liu et al. 2013). Numerous phytochemi-
cals, including monoterpenoids, sesquiterpenoids, flavonoids,

coumarins, and aliphatic hydrocarbons, have been found and
isolated as a result of the search for additional relevant active
substances.

A. annua not only has antimalarial properties [4], but exhib-
its anti-inflammatory, antipyretic, anticancer, antifungal, anti-
parasitic, antiulcerogenic, and cytotoxic [12] effects (Huang et
al. 1993, Zheng 1994, Kim et al. 2002) This medicinal plant's es-
sential oil composition has been intensively investigated, and
hundreds of components have so far been found [6]. It is widely
acknowledged that the chemical makeup of A. annua's essential
oil varies depending on the plant's geographic origin and de-
velopmental stage. [4,6] (Holm et al., 1998; Verma et al., 2011;
Lenardis et al., 2011; Bhakuni et al., 2002)

Characteristics on a Macroscale

A scented annual plant with deeply grooved branches is
called A. annua. The aerial components and leaves typically
exhibit variation. The base is asymmetrical yet the leaf edges
are not complete. Light to dark green are the different shades
of leaf colour placed in a pinna. Surfaces both inside and out
are glabrous. Both surfaces have trichomes that are granular
and nongranular. There are 4-6 layers of loosely organised cells
in the spongey parenchyma [10]. An annua is a big shrub with
alternating branches that is often single-stemmed and grows to
a height of more than 2.0 m. The 2.5 to 5 cm long, deeply di-
vided fragrant leaves are aromatic. Both 5-cell filamentous tri-
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chomes and 10-celled biseriate trichomes can be seen in leaves
and flowers [43,51]. The stem has branches and is cylindric. Al-
ternate, dark green or brownish green leaves are seen. While
odour is distinctive and fragrant (Anna Rita Bilia et al 2014). The
flavour is acrid. It has huge panicles of small, globules capitu-
lum’s (2-3 mm in diameter), whitish involucres, and pinnatisect
leaves that vanish after the flowering time. It also has little, fra-
grant, pale-yellow flowers that are 1-2 mm in size.

Microscopical Features

Average physiochemical analysis report 9.2 weight percent
moisture, 8.3 weight percent total ash, 0.91% acid-insoluble
ash, 6.2 weight percent alcohol, and 3.8 weight percent water
in annua. In addition, the leaves and flowers have high protein,
crude fat, and digestible fraction concentrations. Copper and
manganese are abundant in plant tissue. This herb has a very
rich amino acid and vitamin profile, which raises its nutritional
value [10]. Histologically, the leaves are dorsiventral. The leaves
have few stalks and anomocytic stomata with a large number
of glandular and non-glandular trichomes on both sides. There
are 4-6 layers of loosely organised cells in the spongey paren-
chyma. There are lignified reticulate xylems on the ventral sur-
face of the leaf [19]. Stomatal number of the upper epidermis
(32—-47) and lower epidermis (62—66), stomatal index of the up-
per epidermis (0.05—0.08) and lower epidermis (4-9) palisade
ratio (35.5-5.75), vein islet number (3-5), and vein termination
number are among the characteristics of the Artemisia annua
leaf [44].

Chemical Composition

In-depth phytochemical analysis of A. annua has increased
since the discovery of the antimalarial medication artemisinin
[61]. Steroids, coumarins, phenolics, flavonoids, purines, trit-
erpenoids, lipids, and aliphatic chemicals have all been found
through phytochemical study. Monoterpenoids, alkaloids, gly-
cosides, and essential oils has been found [7,15,19]. Significant
terpene derivatives have been found, including artemisia ketone
[57], artemisinic alcohol, and myrcene hydroperoxide. Both
volatile and non-volatile components can be found in essential
oils. Camphene, 1-camphor, isoartemisia ketone, b-camphene,
b-caryophyllene, b-pinene, artemisia ketone, 1, 8-cineole, cam-
phene hydrate, and cumin are among the volatile components
of essential oils [10,66,67]. Artemisia alcohol, 1.8-cineole cam-
phor, germacrene D, camphene hydrate, alpha-pinene, beta
caryophyllene, [16,31] flavonoids, coumarins, b-galactosidase,
b-glucosidase, B-sitosterol, and stigmasterol are all found in the
essential oil's non-volatile component [6]. The amounts of arte-
misinin and essential oils in the leaves of A. annua ranged from
0.01to 1.4% and 0.04 to 1.9%, respectively, despite the fact that
there are about 400 species of artemisia [9,17]. Artemisinin and
other essential secondary metabolites are only found naturally
in the leaves of A. annua and these compounds can be further
processed to create derivatives of pharmacological significance
[6,7,29,68].

Artemisinin

Artemisia annua, is the source of artemisinin. China is the
place where more than 1500 years ago, when A. annua extracts
were originally found, they were said to have antipyretic quali-
ties. The Chinese government launched a remarkable, well-
coordinated initiative in 1967 to find antimalarial properties
in numerous medicinal herbs, including A. annua.A extremely
effective substance named ginghaosu, which was obtained in
1971, is now known as artemisinin. Artemisinin was discovered

to have antimalarial effects, and numerous more effective de-
rivatives , including as artesunate, artemether, and dihydroarte-
misinin. When compared to other antimalarials, artemisinin de-
rivatives have an outstanding safety record for treating malaria,
a quick beginning of action, and are effective against the widest
variety of Plasmodium spp. life cycle stages. Additionally, im-
mature and growing gametocytes, sexual stages necessary for
transmission are also killed by artemisinin which lowers game-
tocyte carriage and infectivity [1,40,65].

Artemisinin's Ability to Prevent Malaria

Haemoglobin serves as a source of amino acids for Plasmo-
dium trophozoites and schizonts inside erythrocytes. Haemo-
globin is harmful for plasmodia as heme-iron produces reac-
tive oxygen species. Therefore, haemoglobin is changed by the
malaria parasites into the non-toxic hemozoin. Free radical in-
termediates kill the Plasmodium modia during this reaction, in
which the liberated heme-iron cleaves the Endoperoxide Bridge
of the ARS by a Fe (ll) Fenton-type reaction. There are several
ways that antimalarial drugs work. ARS comprises

o The inhibition of redox cycling,

o The inhibition of a glutathione S-transferase termed
Plasmodium falciparum exported protein 1 (EXP1),

o The inhibition of Plasmodium falciparum PfATPS,
which represents a sarco- endoplasmic reticulum Ca2+ ATPase
(SERCA),

o The inhibition of digestive vacuole cysteine protease,
as well as

A. annua L is now widely known throughout the world and
is now used in over 50 countries as a potent medicine replace-
ment against malaria, particularly chloroquine-resistant malaria
[21,33,67]. Numerous additional flavonoids with antiplasmodial
activity have been identified through studies, including artemin,
casticin, chrysoplenetin, chrysoplenol-D, cirsilineol, and eupato-
rine [13,34]. Although artemisinin causes antiplasmodial effects
by alkylating proteins that are particular to malaria [4]. Early in
China researchers choose sodium artesunate, artemether, and
artemisinin for clinical testing in the 1970s. In certain investi-
gations, almost 3000 malaria patients received artemisinin and
its derivatives as a kind of therapeutic treatment. According to
these findings, artemisinin compounds have a greater thera-
peutic potential, especially when used to treat drug-resistant
P. falciparum [45,64]. Clinical comparison studies have been
done to compare the effectiveness of A. annua whole herb with
chloroquine. In comparison to chloroquine, organic extracts of
A. annua have been proven to be more efficient, quicker, and
less poisonous malaria prevention [24,56]. By enhancing mac-
rophage phagocytic activity, it greatly lowers parasitaemia and
enhances immunological response. Due to the presence of
multiple phytoconstituents that have synergistic antimalarial
potential, whole plant extract activity is more evident.

Beyond Malaria

Interestingly, during the past few years, there have been a
lot of indications that ARS activity is not just limited to malaria
and that it may potentially have therapeutic value for a number
of other disorders. Tu Youyou was the first to report evidence
that anti-ds-DNA antibodies, TNF secretion, and the NF-B sig-
nalling pathway can be inhibited by dihydroartemisinin, poten-
tially making it useful for the treatment of lupus erythemato-
sus-related nephritis (W.D. Li, Y.J.et al 2006) Dong. Additionally,
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ARS-type medications showed bioactivity against cancer in vitro
and in vivo, human cytomegalovirus (HCMV), trypanosomiasis,
schistosomiasis, and even plant malignancies [12] (R. Liu, H. F
et al, W.E. Ho, H.Y. Peh et al 2014, T. W. Jiang et al 2016, H.J.
Woerdenbag et al 1993, H. Lai, N.P. Singh et al 1995). According
to recent research, A. annua and ARS may help reduce glucose
levels and combat diabetes mellitus in addition to being effec-
tive against infectious and cancerous disorders (J. Li, T. Casteels
2017).

Microbiological Activity

Research has been done to assess the essential oils derived
from A. annua's antibacterial properties. Research showed that
essential oil demonstrated antibacterial activity against a vari-
ety of Gram-positive, Gram-negative, and fungal microorgan-
isms. Extracts of A. annua have exceptional antibiotic activity
against fungus, particularly Candida albicans and Saccharomy-
ces cerevisiae [10,26]. Additionally, these tests showed that es-
sential oils had stronger impact against fungal strains than they
did against Gram-positive bacterial strains [59]. Studies using
plant extracts as a test subject showed that phytoconstituents
are what give these substances their antimicrobial ability. Sco-
poletin and sesquiterpene lactone endoperoxide are the most
important molecules that have been investigated for this bioac-
tive potential [58]. A range of different derivative chemicals, in-
cluding artemisinin. These compounds' molecular mechanisms
of action in Escherichia coli, Mycobacterium smegmatis, and
Mycobacterium tuberculosis have been investigated.

An Anti-Inflammatory Effect

A variety of inflammatory models have been used to assess
the aqueous methanolic extract's anti-inflammatory efficacy
for both acute and chronic inflammation. Aqueous extract has
anti-inflammatory effects that are dose-dependent and have
a noticeable anti-edema effect. Numerous significant chemi-
cal groups are present according to phytochemical research,
including triterpenoids, flavonoids, polyphenols, and couma-
rin. Therefore, in both acute and chronic settings, these drugs
exert an inhibitory effect upon the edema response and oper-
ate additively [10]. More anti-inflammatory substances are also
reported by other research analyses, including scopoletin (a
coumarin) [46], artemisinin, dihydro artemisinin, and arteether.
These substances significantly suppress the humeral responses
at higher concentrations, according to in vivo tests. But accord-
ing to certain other trials, pure substances did not significantly
reduce the persistent hypersensitive response [4]. Additional
research on murine macrophages like RAW 264.7 cells demon-
strated the impact of scopoletin in a way that is dose-depen-
dent. Consequently, a number of studies have suggested sco-
poletin as a potential option for an anti-inflammatory drug [58].

Activity of Antioxidants

A. annua is a strong source of antioxidants and several nu-
tritious components [10]. According to studies, raw organic
extracts of aerial parts have a high antioxidant capacity, which
is most likely a result of the large concentration and variety of
flavonoids found in leaves, including the recently described C-
glycosyl flavonoid as a potential antioxidant component. A. an-
nua contains flavonoids and essential oils, both of which have
antioxidant potential. Due to its great antioxidant activity, these
investigations placed A. annua among the most effective thera-
peutic plants [16,26]. There are several major categories of
hydroxylated and polymethoxylated flavonoids that have been
found, such as casticin, artemetin, chrysosplenol-D, cirsilineol,

eupatin, and chrysoplenetin [19]. Five bioactive flavonoids have
been found in studies, and they were also submitted to structur-
al analysis. These include quercetin, blumeatin, 5,40-dihydroxy-
3,7,30-trimethoxyflavone, 5-hydroxy-3,7,40-trimethoxyflavone,
and 5-hydroxy-6,7,30,40-tetramethoxyflavonol [69].

Immune Suppressing Behavior

The ability of A. annua to inhibit the immune system has been
studied. Concanavalin A (Con A) and lipopolysaccharide (LPS)-
stimulated splenocyte proliferation was considerably inhibited
by ethanolic extract of A. annua, and this action increases as
the dose is increased. Additionally, research has demonstrated
that an ethanol extract of A. annua can reduce the cellular and
humoral response [10]. There is evidence that the flavonoids
found in leaves, which have the ability to influence immune re-
sponse, have immunosuppressive potential [19].

Activity Against Arthritis

Experimental investigations have shown that the A. annua-
derived artemisinin derivative SM905 inhibits the inflammatory
and Th17 responses that result in the arthritis brought on by
collagen is getting better. Through oral administration of the
artemisinin derivative SM905, these research on Collagen-In-
duced Arthritis (CIA) using type Il bovine collagen model (Cll)
in DBA/1 mice have been conducted. Disease prevalence and
severity were routinely assessed. Additionally, the level of T
helper (Th) 17/Th1/Th2 type cytokine production has been in-
vestigated. Results of this study showed that SM905 chemical
played a crucial role in reducing the incidence of arthritis by de-
laying the beginning of the disease. Additionally, it lessens the
overexpression of a range of cytokines and chemokines that are
associated with inflammation [10].

Cancer Prevention

A.annua is well known for its pharmacological uses in com-
mon medicines, and research studies are currently being con-
ducted on it in an effort to develop a cure for cancer [7]. The
cytotoxic activity of organic extracts of A. annua was examined
in Hela cancer cells and Trypanosoma b. brucei (TC221 cells).
According to these analyses, dichloromethane extracts are less
cytotoxic than methanol extracts [12]. Studies on the cytotoxic-
ity of artemisinin and quercetagetin-6, 7, 3, and 4-tetrameth-
ylether against a variety of tumour cells, such as P-388, A-549,
Ht-29, KB, and MCF-7 cells, demonstrated their effectiveness
[4,46).

Promising results from in vitro and in vivo anticancer test-
ing for artemisinins are found, and subsequent research reveals
its mode of action, giving an understanding of its constitutional
property. It is included into its design. An endoperoxide group
in artemisinin confers anticancer properties. Artemisinin reacts
with ferrous iron to produce free radical species, much like oth-
er chemicals like hydrogen peroxide. These free radicals start
the process of fighting cancer. Further in-depth research stud-
ies reveal that the inclusion of iron complexes in cell culture
enhances these anticancer effects. The iron transport protein
transferrin, which forms a covalent bond with artemisinin, is
found in humans. Artemisinin and transferrin conjugate are
actively transported inside cancer cells via the Transferrin Re-
ceptor (TfR)-mediated endocytosis pathway, and this result in
pronounced anti-tumor effects. This also explains the signifi-
cance of iron metabolism in enhancing artemisinin's anticancer
properties. Additionally, by activating a cytochrome C-mediated
mechanism that results in programmed cell death in cancer

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biotechnol Bioeng 10(1): id1120 (2023) - Page - 03



Austin Publishing Group

cells, artemisinin and its derivatives into apoptosis [19]. As a
result, artemisinin was found to be a powerful anticancer agent
in various research studies [24,47] and was advised against us-
ing it as a medication therapy for cancer [16,19,70]. Its chemical
and structural properties support its use as a lead compound,
which can then serve as the foundation for the development
of new drugs [4]. Studies have also discovered some additional
essential substances with anticancer properties, like scopoletin
(58],

Antiviral Function

The very first scientific evaluation of A. annua tea infusions'
antiviral properties against HIV has taken place. There are two
separate cellular systems utilised in toxicity research. At a very
low concentration (2.0 Ig/mL), the A. annua tea infusion has
highly substantial action. However, at greater concentrations
(25 lg/mL), artemisinin was discovered to be inert. In a similar
vein, no cellular cytotoxic effects of tea infusion at higher con-
centrations were noted. As a result, this in vitro investigation
demonstrated that artemisinin has a restricted effect and may
work in concert with other substances to counteract anti-HIV
action [34]. Other in vitro research have made claims concern-
ing the hepatitis B virus's inhibitory effects [66]. The potential of
artemisinin and its derivatives to combat a variety of ailments is
now being researched in scientific investigations.

Regulation of Plant Growth Activity

Research indicates that A. annua contains a range of essen-
tial chemicals, some of which function naturally to control plant
growth activities. These substances have also been suggested
for use in agriculture as natural pesticides. These substances
include abscisic acid, abscisic acid methyl ester, bis (1-hydroxy-
2-methylpropyl) phthalate, artemisinin, and its derivatives [4].

References

1. Adjuik M, Babiker A, Garner P, Olliaro P, Taylor W, White N, et al.
Artesunate combinations for treatment of malaria: meta-analy-
sis. Lancet. 2004; 363: 9-17.

2. Ajah PO, Eteng MU. Phytochemical screening and histopatho-
logical effects of single acute dose administration of Artemisia
annua L. on testes and ovaries of Wistar rats. Afr J Biochem Res.
2010; 4: 179-85.

3. Anamed international. Available from: http://www.anamed.
net/A-3_and_other_diseases_Dec_2011.pdf. Artemisia an-
nua ANAMED. Schafweide 77. Vol. A-3: for many diseases and
healthcomplaints. Winnenden, Germany. 2011; 71364.

4. Bhakuni RS, Jain DC, Sharma RP, Kumar S. Secondary metabo-
lites of Artemisia annuaand their biological activity. Curr Sci.
2001; 80: 35-48.

5. Brisibe EA, Umoren UE, Owai PU, Brisibe F. Dietary inclusion of
dried Artemisia annua leaves for management of coccidiosis and
growth enhancement in chickens. Afr J Biotechnol. 2010; 7.

6. Brown GD. The biosynthesis of artemisinin (Qinghaosu) and the
phytochemistry ofArtemisia annua L. (Qinghao). Molecules.
2010; 15: 7603-98.

7. Cafferata LFR, Gatti WO, Mijailosky S. Secondary gaseous me-
tabolites analyses of wildArtemisia annua L. Mol Med Chem.
2010; 21: 48-52.

8. Castilho PC, Gouveia SC, Rodrigues Al. Quantification of artemis-
inin in Artemisia annuaextracts by 1H-NMR. Phytochem Anal.
2008; 19: 329-34.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Damtew Z, Tesfaye B, Bisrat D. Leaf, essential oil and artemisinin
yield of artemisia(Artemisia annua L.) as influenced by harvest-
ing age and plant population density. World Agric Sci. 2011; 7:
404-12.

Das S. Artemisia annua (Qinghao): a pharmacological review. Int
J Pharm Sci Res. 2012; 3: 4573-7.

De Donno AD, Grassi T, Idolo A, Guido M, Papadia P, Caccioppola
A et al. First-time comparison of the in vitro antimalarial activity
ofArtemisia annua herbal tea and artemisinin. Trans R Soc Trop
Med Hyg. 2012; 106: 696-700.

Efferth T, Herrmann F, Tahrani A, Wink M. Cytotoxic activity of
secondary metabolitesderived from Artemisia annua L. towards
cancer cells in comparison to its designated activeconstituent
artemisinin. Phytomedicine. 2011; 18: 959-69.

El-feraly FS, al-meshal IA, khalifa SI. Epi-deoxyarteannuin B and
6,7-dehydroartemisinlc acid from Artemisia annua. J Nat Prod.
1989; 52: 196-8.

Ellman A. Cultivation of Artemisia annua in Africa and Asia. Out
Looks Pest Manag. ISSN 1743-1026Medicine and Medical Sci-
ences. 2010; 21: 84-8.

Emadi. Phytochemistry of Artemisia annua; 2013. Available
from: http://edd.behdasht.gov.ir/uploads/178_340_emadi.pdf.

Ferreira J, Janick J. Annual wormwood (Artemisia annua L.);
2009. New crop. Available from: http://FactSHEET.www.hort.
purdue.edu/newcrop/cropfactsheets/artemisia.pdf.

Ferreira JFS. Artemisia annua L. the hope against malaria and
cancer. In: Proceedings of themedicinal and aromatic plants:
production, business and applications. Beckley, WV: Mountain
Press State University. 2004; 15-17.

Ferreira JFS. Nutrient deficiency in the production of artemis-
inin, dihydroartemisinic acid, and artemisinic acid in Artemisia
annua L. J Agric Food Chem. 2007; 55: 1686-94.

Ferreira JFS, Luthria DL, Sasaki T, Heyerick A. Flavonoids from
Artemisia annua L. as antioxidants and their potential synergism
with artemisinin against malaria and cancer. Molecules. 2010;
15: 3135-70.

Ferreira JFS, Luthria DL, Sasaki T, Heyerick A. Flavonoids from
Artemisia annua L. as antioxidants and their potential synergism
with artemisinin against malaria and cancer. Molecules. 2010;
15:3135-70.

Ferreira JFS, Ritchey KD, Cassida KL, Turner KE, Gonzalez JM.
Agrotechnological aspects of the antimalarial plant Artemisia
annua and its potential use in animal health in. 2006.

Geldre EV, Pauw ID, Inzé D, Montagu MV, Eeckhout EV. Cloning
and molecular analysis of two new sesquiterpene cyclases from
Artemisia annua L. Plant Sci. 2000; 158: 163-71.

Haghighian F, Sendi JJ, Aliakbar A, Javaherdashti M. The growth
regulatory, deterrencyand ovicidal activity of worm wood (Arte-
misia annua L.) on Tribolium confusum duv. And identification
of its chemical constituents by GC-MS. Pestycydy. 2008; 1: 51-9.

Huang L, Xie C, Duan B, Chen S. Mapping the potential distribu-
tion of high artemisininyielding Artemisia annua L. (Qinghao) in
China with a geographic information system. Chin Med. 2010;
5:18.

Islamuddin M, Farooque A, Dwarakanath BS, Sahal D, Afrin F.
Extracts of Artemisia annua leaves and seeds mediate pro-
grammed cell death in Leishmania donovani. J Med Microbiol.
2012; 61: 1709-18.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biotechnol Bioeng 10(1): id1120 (2023) - Page - 04


https://pubmed.ncbi.nlm.nih.gov/14723987/
https://pubmed.ncbi.nlm.nih.gov/14723987/
https://pubmed.ncbi.nlm.nih.gov/14723987/
https://academicjournals.org/journal/AJBR/article-full-text-pdf/F1CD96411505
https://academicjournals.org/journal/AJBR/article-full-text-pdf/F1CD96411505
https://academicjournals.org/journal/AJBR/article-full-text-pdf/F1CD96411505
https://academicjournals.org/journal/AJBR/article-full-text-pdf/F1CD96411505
https://www.jstor.org/stable/24105552
https://www.jstor.org/stable/24105552
https://www.jstor.org/stable/24105552
https://www.ajol.info/index.php/ajb/article/view/59520
https://www.ajol.info/index.php/ajb/article/view/59520
https://www.ajol.info/index.php/ajb/article/view/59520
https://pubmed.ncbi.nlm.nih.gov/21030913/
https://pubmed.ncbi.nlm.nih.gov/21030913/
https://pubmed.ncbi.nlm.nih.gov/21030913/
http://www.idecefyn.com.ar/MMC21PDF/mmcV2110FIN.pdf
http://www.idecefyn.com.ar/MMC21PDF/mmcV2110FIN.pdf
http://www.idecefyn.com.ar/MMC21PDF/mmcV2110FIN.pdf
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/pca.1053
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/pca.1053
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/pca.1053
https://www.researchgate.net/publication/265924056_Leaf_Essential_Oil_and_Artemisinin_Yield_of_Artemisia_Artemisia_annua_L_As_Influenced_by_Harvesting_Age_and_Plant_Population_Density
https://www.researchgate.net/publication/265924056_Leaf_Essential_Oil_and_Artemisinin_Yield_of_Artemisia_Artemisia_annua_L_As_Influenced_by_Harvesting_Age_and_Plant_Population_Density
https://www.researchgate.net/publication/265924056_Leaf_Essential_Oil_and_Artemisinin_Yield_of_Artemisia_Artemisia_annua_L_As_Influenced_by_Harvesting_Age_and_Plant_Population_Density
https://www.researchgate.net/publication/265924056_Leaf_Essential_Oil_and_Artemisinin_Yield_of_Artemisia_Artemisia_annua_L_As_Influenced_by_Harvesting_Age_and_Plant_Population_Density
https://ijpsr.com/bft-article/artemisia-annua-qinghao-a-pharmacological-review/
https://ijpsr.com/bft-article/artemisia-annua-qinghao-a-pharmacological-review/
https://pubmed.ncbi.nlm.nih.gov/22986092/
https://pubmed.ncbi.nlm.nih.gov/22986092/
https://pubmed.ncbi.nlm.nih.gov/22986092/
https://pubmed.ncbi.nlm.nih.gov/22986092/
https://pubmed.ncbi.nlm.nih.gov/21831619/
https://pubmed.ncbi.nlm.nih.gov/21831619/
https://pubmed.ncbi.nlm.nih.gov/21831619/
https://pubmed.ncbi.nlm.nih.gov/21831619/
https://www.mmv.org/sites/default/files/uploads/docs/artemisinin/2010_Madagascar/Cultivation_of_Artemisia_in_Africa_and_Asia.pdf
https://www.mmv.org/sites/default/files/uploads/docs/artemisinin/2010_Madagascar/Cultivation_of_Artemisia_in_Africa_and_Asia.pdf
https://www.mmv.org/sites/default/files/uploads/docs/artemisinin/2010_Madagascar/Cultivation_of_Artemisia_in_Africa_and_Asia.pdf
https://www.researchgate.net/publication/237556571_ARTEMISIA_ANNUA_L_THE_HOPE_AGAINST_MALARIA_AND_CANCER
https://www.researchgate.net/publication/237556571_ARTEMISIA_ANNUA_L_THE_HOPE_AGAINST_MALARIA_AND_CANCER
https://www.researchgate.net/publication/237556571_ARTEMISIA_ANNUA_L_THE_HOPE_AGAINST_MALARIA_AND_CANCER
https://www.researchgate.net/publication/237556571_ARTEMISIA_ANNUA_L_THE_HOPE_AGAINST_MALARIA_AND_CANCER
https://pubmed.ncbi.nlm.nih.gov/17295513/
https://pubmed.ncbi.nlm.nih.gov/17295513/
https://pubmed.ncbi.nlm.nih.gov/17295513/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://pubmed.ncbi.nlm.nih.gov/20657468/
https://www.researchgate.net/publication/228495922_Agrotechnological_aspects_of_the_anti-malarial_plant_Artemisia_annua_and_its_potential_use_in_animal_health_in_Appalachia
https://www.researchgate.net/publication/228495922_Agrotechnological_aspects_of_the_anti-malarial_plant_Artemisia_annua_and_its_potential_use_in_animal_health_in_Appalachia
https://www.researchgate.net/publication/228495922_Agrotechnological_aspects_of_the_anti-malarial_plant_Artemisia_annua_and_its_potential_use_in_animal_health_in_Appalachia
https://www.sciencedirect.com/science/article/abs/pii/S0168945200003228
https://www.sciencedirect.com/science/article/abs/pii/S0168945200003228
https://www.sciencedirect.com/science/article/abs/pii/S0168945200003228
https://www.semanticscholar.org/paper/The-growth-regulatory%2C-deterrency-and-ovicidal-of-Haghighian-Sendi/1f4386d91cbd9dcecd37a3b86194eec823e5281e
https://www.semanticscholar.org/paper/The-growth-regulatory%2C-deterrency-and-ovicidal-of-Haghighian-Sendi/1f4386d91cbd9dcecd37a3b86194eec823e5281e
https://www.semanticscholar.org/paper/The-growth-regulatory%2C-deterrency-and-ovicidal-of-Haghighian-Sendi/1f4386d91cbd9dcecd37a3b86194eec823e5281e
https://www.semanticscholar.org/paper/The-growth-regulatory%2C-deterrency-and-ovicidal-of-Haghighian-Sendi/1f4386d91cbd9dcecd37a3b86194eec823e5281e
https://pubmed.ncbi.nlm.nih.gov/20470438/
https://pubmed.ncbi.nlm.nih.gov/20470438/
https://pubmed.ncbi.nlm.nih.gov/20470438/
https://pubmed.ncbi.nlm.nih.gov/20470438/

Austin Publishing Group

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43,

Juteau F, Masotti V, Bessiere JM, Dherbomez M, Viano J. Anti-
bacterial and antioxidant activities of Artemisia annua essential
oil. Fitoterapia. 2002; 73: 532-5.

Khosravi R, Sendi JJ, Ghadamyari M, Yezdani E. Effect of sweet
wormwood Artemisia annua crude leaf extracts on some bio-
logical and physiological characteristics of the lesser mulberry
pyralid. Glyphodes pyloalis. J Insect Sci. 2011; 11: 156.

Kumar S, Gupta SK, Singh P, Bajpai P, Gupta MM, Singh D, et al.
High yields of artemisinin by multi-harvest of Artemisia annua
crops. Ind Crops Prod. 2004; 19: 77-90.

Laughlin JC. Postharvest drying treatment effects on amtimalar-
ial constituents of Artemiasia annua L. In. Proceedings of the in-
ternational conference onMAP. Acta Hortic. 2002; 576: 315-20.

Lestari EG, Syukur M, Purnamaningsih R, Yunita R, Firdaus R.
Evaluation and selection of mutative artemisia (Artemisia annua
L.) according to the altitude variants. HAYATI J Biosci. 2011; 18:
16-20.

Liao HW, Wang DY, Li XM. Studies on the chemical constituents
of essential oil of Artemisia annua. 2006; 6: 562-4.

Liu H, Tian X, Zhang Y, Wang C, Jiang H. The discovery of Arte-
misia annua L. in the Shengjindian cemetery, Xinjiang, China and
its implications for early uses of traditional. 2013; 146: 278-86.

Liu S, Tian N, Li J, Huang J, Liu Z. Simple and rapid microscale
quantification of artemisinin in living Artemisia annua L. by im-
proved gas chromatography with electroncapture detection.
Biomed Chromatogr. 2009; 23: 1101-7.

Lubbe A, Seibert I, Klimkait T, van der Kooy FD. Ethnopharmacol-
ogy in overdrive: the remarkable anti-HIV activity of Artemisia
annua. J Ethnopharmacol. 2012; 141: 854-9.

Mannan A, Ahmed |, Arshad W, Asim MF, Qureshi RA, Hussain |,
et al. Survey of artemisinin production by diverse artemisia spe-
cies in northern Pakistan. Malar J. 2010; 9: 310.

Mannan A, Shaheen N, Arshad W, Qureshi RA, Zia M, Mirza B.
Hairy roots induction and artemisinin analysis in Artemisia dubia
and Artemisia indica. Afr J Biotechnol. 2010; 7.

Mehrdad |, Seyed EA, Meysam MS. Detection of sesquiterpene
lactones in ten Artemisia species population of Khorasan prov-
inces. Iran J Basic Medi Sci. 2007; 10: 183-8.

Meier zu Biesen C. The rise to prominence of Artemisia annua
L.—the transformation of a Chinese plant to a global pharma-
ceutical. Afr Sociol Rev. 2010; 14: 24-46.

Meier zu Biesen C. The rise to prominence of Artemisia annua
L. the transformation of a Chinese plant to a global pharmaceu-
tical. African sociological review/revue africaine de sociologie.
2011; 14: 24-46.

Meshnick SR, Taylor TE, Kamchonwongpaisan S. Artemisinin and
the antimalarial endoperoxides: from herbal remedy to targeted
chemotherapy. Microbiol Rev. 1996; 60: 301-15.

Mirdeilami Sz, Barani H, Mazandarani M, Heshmati GA. Ethno-
pharmacological survey of medicinal plants in maraveh tappeh
region, north of Iran. Iran J Plant Physiol. 2011; 2: 1.

Misra H, Mehta D, Mehta BK, Jain DC. Microwave-assisted ex-
traction studies of target analyte artemisinin from dried leaves
of Artemisia annua L. Org Chem Int. 2013; 2013: 1-6.

Mojarad TB, Roghani M, Zare N. Effect of subchronic adminis-
tration of aqueous Artemisia annua extract onAdrenoceptor
agonist-induced contraction of isolated aorta in rat. Iran Biomed
J. 2005; 9: 57-62.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

MRV, et al. Chemical composition and antimicrobial activity of
the essential oil of Artemisia annua L. from Iran. Pharmacogn
Res. 2009; 1: 21-24.

Mueller MS, Karhagomba IB, Hirt HM, Wemakor E. The potential
of Artemisia annua L. as a locally produced remedy for malaria
in the tropics: agricultural, chemical and clinical aspects. J Eth-
nopharmacol. 2000; 73: 487-93.

Muzemil A. Determination of artemisinin and essential oil con-
tents of Artemisia annua L. grown in Ethiopia and in vivo antima-
larial activity of its crude extracts against Plasmodium berghei in
mice. Department of Pharmaceutical Chemistry, School of Phar-
macy, Addis Ababa University; 2008.

Nadeem M, Shinwari ZK, Qaiser M. Screening of folk remedies
by genus artemisia based on ethnomedicinal surveys and tradi-
tional knowledge of native communities of Pakistan. Pak J Bot.
2013; 45: 111-7.

Nofal SM, Mahmoud SS, Ramadan A, Soliman GA, Fawzy R. Anti
Diabetic effect of Artemisia judaica extracts. Res ) Med Med Sci.
2009; 4: 42-8.

Ogwang PE, Ogwal JO, Kasasa S, Olila D, Ejobi F, Kabasa D, et al.
Artemisia annua L. infusion consumed once a week reduces risk
of multiple episodes of malaria: a randomised trial in a Ugandan
community. Trop J Pharm Res. 2012; 11: 445-53.

Olliaro PL, Trigg PI. Status of antimalarial drugs under develop-
ment. Bull World Health Organ. 1995; 73: 565-71.

Patocka J, Plucar B. Pharmacology and toxicology of absinthe. J
Appl Biomed. 2003; 1: 199-205.

Rezelman D, Goris H. The role of herbal products containing Ar-
temisia annua in malaria treatment. A proposal for further re-
search. Concept. 2008.

de Ridder S, van der Kooy F, Verpoorte R. Artemisia annua as a
selfreliant treatment for malaria in developing countries. J Eth-
nopharmacol. 2008; 120: 302-14.

Sharma G, Shankar V, Agrawal V. An efficient micropropagation
protocol of an elite clone EC-353508 of Artemisia annua L., an
important antimalarial plant. Int J Pharm Biol Sci. 2011; 2: 205-
14.

Simon JE, Charles D, Cebert E, Grant L, Janick J, Whipkey A. A.
annual: A promising aromatic and medicinal. In: Janick J, Si-
mon JE, editors. Advances in new crops. Portland: Timber Press.
1990; 522-6.

Tayebe S, Mehrnaz K, Khosro P, Tahere H. Morphological evalua-
tion of hairy roots induced in Artemisia annua L. and investigat-
ing elicitation effects on the hairy roots biomass production. Int
J Agric Res Rev. 2012; 2: 1005-13.

Tellez MR, Canel C, Rimando AM, Duke SO. Differential accumu-
lation of isoprenoids in glanded and glandless Artemisia annua
L. Phytochemistry. 1999; 52: 1035-40.

Tzeng TC, Lin YL, Jong TT, Chang CMJ. Ethanol modified super-
critical fluids extraction of scopoletin and artemisinin from Arte-
misia annua L. Sep Purif Technol. 2007; 56: 18-24.

Verdian-rizi MR, Sadat-Ebrahimi E, Hadjiakhoondi A, Fazeli MR,
Hamedani PM. Chemical composition and antimicrobial activity
of Artemisia annua L. essential oil from Iran. J Med Plants. 2008;
7:58-62.

Vicidomini S. Alternative properties of Artemisia (Asteraceae)
phyto-extracts to antimalarian ones: preliminary bibliographic
review on nemato-toxic effects. Il Nat Campano. 2011; 2011:
1-22.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biotechnol Bioeng 10(1): id1120 (2023) - Page - 05


https://pubmed.ncbi.nlm.nih.gov/22239100/
https://pubmed.ncbi.nlm.nih.gov/22239100/
https://pubmed.ncbi.nlm.nih.gov/22239100/
https://pubmed.ncbi.nlm.nih.gov/22239100/
https://www.sciencedirect.com/science/article/abs/pii/S0926669003000839
https://www.sciencedirect.com/science/article/abs/pii/S0926669003000839
https://www.sciencedirect.com/science/article/abs/pii/S0926669003000839
https://www.researchgate.net/publication/285837661_Post-harvest_drying_treatment_effects_on_amtimalarial_constituents_of_Artemiasia_annua_L
https://www.researchgate.net/publication/285837661_Post-harvest_drying_treatment_effects_on_amtimalarial_constituents_of_Artemiasia_annua_L
https://www.researchgate.net/publication/285837661_Post-harvest_drying_treatment_effects_on_amtimalarial_constituents_of_Artemiasia_annua_L
https://www.sciencedirect.com/science/article/pii/S1978301916301693
https://www.sciencedirect.com/science/article/pii/S1978301916301693
https://www.sciencedirect.com/science/article/pii/S1978301916301693
https://www.sciencedirect.com/science/article/pii/S1978301916301693
https://pubmed.ncbi.nlm.nih.gov/17039878/
https://pubmed.ncbi.nlm.nih.gov/17039878/
https://pubmed.ncbi.nlm.nih.gov/23295167/
https://pubmed.ncbi.nlm.nih.gov/23295167/
https://pubmed.ncbi.nlm.nih.gov/23295167/
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/bmc.1230
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/bmc.1230
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/bmc.1230
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/10.1002/bmc.1230
https://pubmed.ncbi.nlm.nih.gov/22465592/
https://pubmed.ncbi.nlm.nih.gov/22465592/
https://pubmed.ncbi.nlm.nih.gov/22465592/
https://malariajournal.biomedcentral.com/articles/10.1186/1475-2875-9-310
https://malariajournal.biomedcentral.com/articles/10.1186/1475-2875-9-310
https://malariajournal.biomedcentral.com/articles/10.1186/1475-2875-9-310
https://www.ajol.info/index.php/ajb/article/view/59272
https://www.ajol.info/index.php/ajb/article/view/59272
https://www.ajol.info/index.php/ajb/article/view/59272
https://www.researchgate.net/publication/237274590_Detection_of_Sesquiterpene_Lactones_in_Ten_Artemisia_Species_Population_of_Khorasan_Provinces
https://www.researchgate.net/publication/237274590_Detection_of_Sesquiterpene_Lactones_in_Ten_Artemisia_Species_Population_of_Khorasan_Provinces
https://www.researchgate.net/publication/237274590_Detection_of_Sesquiterpene_Lactones_in_Ten_Artemisia_Species_Population_of_Khorasan_Provinces
https://www.ajol.info/index.php/asr/article/view/70234
https://www.ajol.info/index.php/asr/article/view/70234
https://www.ajol.info/index.php/asr/article/view/70234
https://www.ajol.info/index.php/asr/article/view/70234
https://www.ajol.info/index.php/asr/article/view/70234
https://www.ajol.info/index.php/asr/article/view/70234
https://www.ajol.info/index.php/asr/article/view/70234
https://pubmed.ncbi.nlm.nih.gov/8801435/
https://pubmed.ncbi.nlm.nih.gov/8801435/
https://pubmed.ncbi.nlm.nih.gov/8801435/
https://www.researchgate.net/publication/261473792_Ethnopharmacological_Survey_of_Medicinal_Plants_in_Maraveh_Tappeh_Region_North_of_Iran
https://www.researchgate.net/publication/261473792_Ethnopharmacological_Survey_of_Medicinal_Plants_in_Maraveh_Tappeh_Region_North_of_Iran
https://www.researchgate.net/publication/261473792_Ethnopharmacological_Survey_of_Medicinal_Plants_in_Maraveh_Tappeh_Region_North_of_Iran
https://www.hindawi.com/journals/oci/2013/163028/
https://www.hindawi.com/journals/oci/2013/163028/
https://www.hindawi.com/journals/oci/2013/163028/
http://ibj.pasteur.ac.ir/article-1-473-en.pdf
http://ibj.pasteur.ac.ir/article-1-473-en.pdf
http://ibj.pasteur.ac.ir/article-1-473-en.pdf
http://ibj.pasteur.ac.ir/article-1-473-en.pdf
https://phcogres.com/article/2009/1/1-2
https://phcogres.com/article/2009/1/1-2
https://phcogres.com/article/2009/1/1-2
https://pubmed.ncbi.nlm.nih.gov/11091003/
https://pubmed.ncbi.nlm.nih.gov/11091003/
https://pubmed.ncbi.nlm.nih.gov/11091003/
https://pubmed.ncbi.nlm.nih.gov/11091003/
https://www.researchgate.net/publication/271193272_Determination_of_Artemisinin_and_essential_oil_contents_of_Artemisia_annua_L_grown_in_Ethiopia_and_In_vivo_Antimalarial_activity_of_its_crude_extracts_against_Plasmodium_berghei_in_mice_Partial_Fulfil
https://www.researchgate.net/publication/271193272_Determination_of_Artemisinin_and_essential_oil_contents_of_Artemisia_annua_L_grown_in_Ethiopia_and_In_vivo_Antimalarial_activity_of_its_crude_extracts_against_Plasmodium_berghei_in_mice_Partial_Fulfil
https://www.researchgate.net/publication/271193272_Determination_of_Artemisinin_and_essential_oil_contents_of_Artemisia_annua_L_grown_in_Ethiopia_and_In_vivo_Antimalarial_activity_of_its_crude_extracts_against_Plasmodium_berghei_in_mice_Partial_Fulfil
https://www.researchgate.net/publication/271193272_Determination_of_Artemisinin_and_essential_oil_contents_of_Artemisia_annua_L_grown_in_Ethiopia_and_In_vivo_Antimalarial_activity_of_its_crude_extracts_against_Plasmodium_berghei_in_mice_Partial_Fulfil
https://www.researchgate.net/publication/271193272_Determination_of_Artemisinin_and_essential_oil_contents_of_Artemisia_annua_L_grown_in_Ethiopia_and_In_vivo_Antimalarial_activity_of_its_crude_extracts_against_Plasmodium_berghei_in_mice_Partial_Fulfil
https://www.pakbs.org/pjbot/PDFs/45(S1)/16.pdf
https://www.pakbs.org/pjbot/PDFs/45(S1)/16.pdf
https://www.pakbs.org/pjbot/PDFs/45(S1)/16.pdf
https://www.pakbs.org/pjbot/PDFs/45(S1)/16.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/42-48.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/42-48.pdf
http://arnmsmb.com/old/rjmms/rjmms/2009/42-48.pdf
https://www.tjpr.org/vol11_no3/2012_11_3_14.php
https://www.tjpr.org/vol11_no3/2012_11_3_14.php
https://www.tjpr.org/vol11_no3/2012_11_3_14.php
https://www.tjpr.org/vol11_no3/2012_11_3_14.php
https://pubmed.ncbi.nlm.nih.gov/8846482/
https://pubmed.ncbi.nlm.nih.gov/8846482/
https://jab.zsf.jcu.cz/artkey/jab-200304-0004_pharmacology-and-toxicology-of-absinthe.php
https://jab.zsf.jcu.cz/artkey/jab-200304-0004_pharmacology-and-toxicology-of-absinthe.php
https://pubmed.ncbi.nlm.nih.gov/18977424/
https://pubmed.ncbi.nlm.nih.gov/18977424/
https://pubmed.ncbi.nlm.nih.gov/18977424/
https://www.researchgate.net/publication/285931962_An_efficient_micropropagation_protocol_of_an_elite_clone_EC-353508_of_artemisia_annua_L_an_important_antimalarial_plant
https://www.researchgate.net/publication/285931962_An_efficient_micropropagation_protocol_of_an_elite_clone_EC-353508_of_artemisia_annua_L_an_important_antimalarial_plant
https://www.researchgate.net/publication/285931962_An_efficient_micropropagation_protocol_of_an_elite_clone_EC-353508_of_artemisia_annua_L_an_important_antimalarial_plant
https://www.researchgate.net/publication/285931962_An_efficient_micropropagation_protocol_of_an_elite_clone_EC-353508_of_artemisia_annua_L_an_important_antimalarial_plant
https://www.researchgate.net/publication/257972313_Morphological_evaluation_of_hairy_roots_induced_in_Artemisia_annua_L_and_investigating_elicitation_effects_on_the_hairy_roots_biomass_production
https://www.researchgate.net/publication/257972313_Morphological_evaluation_of_hairy_roots_induced_in_Artemisia_annua_L_and_investigating_elicitation_effects_on_the_hairy_roots_biomass_production
https://www.researchgate.net/publication/257972313_Morphological_evaluation_of_hairy_roots_induced_in_Artemisia_annua_L_and_investigating_elicitation_effects_on_the_hairy_roots_biomass_production
https://www.researchgate.net/publication/257972313_Morphological_evaluation_of_hairy_roots_induced_in_Artemisia_annua_L_and_investigating_elicitation_effects_on_the_hairy_roots_biomass_production
https://www.sciencedirect.com/science/article/abs/pii/S0031942299003088
https://www.sciencedirect.com/science/article/abs/pii/S0031942299003088
https://www.sciencedirect.com/science/article/abs/pii/S0031942299003088
https://www.sciencedirect.com/science/article/pii/S1383586607000482
https://www.sciencedirect.com/science/article/pii/S1383586607000482
https://www.sciencedirect.com/science/article/pii/S1383586607000482
https://jmp.ir/article-1-565-fa.pdf
https://jmp.ir/article-1-565-fa.pdf
https://jmp.ir/article-1-565-fa.pdf
https://jmp.ir/article-1-565-fa.pdf

Austin Publishing Group

61.

62.

63.

64.

65.

Wang B, Sui J, Yu Z, Zhu L. Screening the hemostatic active frac-
tion of Artemisia annua L. in-vitro. Iran J Pharm Res. 2011; 10:
57-62.

Watson LE, Bates PL, Evans TM, Unwin MM, Estes JR. Molecular
phylogeny of Subtribe Artemisiinae (Asteraceae), including Arte-
misia and its allied and segregate genera. BMC Evol Biol. 2002;
2:17.

Weathers PJ, Arsenault PR, Covello PS, McMickle A, Teoh KH,
Reed DW. Artemisinin production in Artemisia annua: studies in
planta and results of a novel delivery method for treating ma-
laria and other neglected diseases. Phytochem Rev. 2011; 10:
173-83.

Weathers PJ, Towler MJ. The flavonoids casticin and artemetin
are poorly extracted and are unstable in an Artemisia annua tea
infusion. Planta Med. 2012; 78: 1024-6.

White NJ. Qinghaosu (artemisinin): the price of success. Science.
2008; 320: 330-4.

66.

67.

68.

69.

70.

WHO Library cataloguing-in-publication data. WHO monograph
on good agricultural andncollection practices (GACP) for Arte-
misia annua L. World Health Organization. ISBN 924 1594438;
2006.

Willcox M. Artemisia species: from traditional medicines to
modern antimalarials and back again. J Altern Complement
Med. 2009; 15: 101-9.

Willcox M, Bodeker G, Bourdy G, Dhingra V, Falquet J, Ferreira
JFS, et al. Artemisia annua as a traditional herbal antimalarial.
In: Wilcox ML, Bodeker G, Rasoanaivo P, editors. Traditional me-
dicinal plants and malaria. Vol. 4. Boca Raton: CRC Press; 2004;
43-59,

Yang GE, Bao L, Zhang XQ, Wang Y, Li Q, Zhang WK, et al. Studies
on flavonoids and their antioxidant activities of Artemisia an-
nua. Zhong Yao Cai. 2009; 32: 1683-6.

Zanjani KE, Rad ASH, Bitarafan Z, Aghdam AM, Taherkhani T,
Khalili P. Physiological response of sweet wormwood to salt
stress under salicylic acid application and non-application con-
ditions. Life Sci J. 2012; 9.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Biotechnol Bioeng 10(1): id1120 (2023) - Page - 06


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3869591/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3869591/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3869591/
https://pubmed.ncbi.nlm.nih.gov/12350234/
https://pubmed.ncbi.nlm.nih.gov/12350234/
https://pubmed.ncbi.nlm.nih.gov/12350234/
https://pubmed.ncbi.nlm.nih.gov/12350234/
https://pubmed.ncbi.nlm.nih.gov/21643453/
https://pubmed.ncbi.nlm.nih.gov/21643453/
https://pubmed.ncbi.nlm.nih.gov/21643453/
https://pubmed.ncbi.nlm.nih.gov/21643453/
https://pubmed.ncbi.nlm.nih.gov/21643453/
https://pubmed.ncbi.nlm.nih.gov/22673829/
https://pubmed.ncbi.nlm.nih.gov/22673829/
https://pubmed.ncbi.nlm.nih.gov/22673829/
https://pubmed.ncbi.nlm.nih.gov/18420924/
https://pubmed.ncbi.nlm.nih.gov/18420924/
https://pubmed.ncbi.nlm.nih.gov/19236169/
https://pubmed.ncbi.nlm.nih.gov/19236169/
https://pubmed.ncbi.nlm.nih.gov/19236169/
https://pubmed.ncbi.nlm.nih.gov/20218288/
https://pubmed.ncbi.nlm.nih.gov/20218288/
https://pubmed.ncbi.nlm.nih.gov/20218288/

	Abstract 
	History
	Characteristics on a Macroscale 
	Microscopical Features 
	Chemical Composition 
	Artemisinin
	Artemisinin's Ability to Prevent Malaria 
	Beyond Malaria  
	Microbiological Activity  
	An Anti-Inflammatory Effect 
	Activity of Antioxidants 
	Immune Suppressing Behavior 
	Activity against Arthritis 
	Cancer Prevention 
	Antiviral Function 
	Regulation of Plant Growth Activity 

	References

