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ABSTRACT

The preoccupation to find new drugs for the treatment
of malaria is increasing steadily due to the resistance
of the parasite, which is a threat to disease control.
The present study describes a literature review on the
antimalarial ethnopharmacology (Anti-Plasmodium
falciparum - in vitro) of the Brazilian Amazon plants.
It was found a great diversity of plant species in the
Brazilian Amazon with potential for research of new
herbal and secondary metabolites with antiplasmodial
action, in addition to treating other neglected parasitic
diseases. However, for these studies is needed in addition
to financial support, the interaction between different
laboratories and research groups for the formation of
multidisciplinary and interdisciplinary teams, which
will enhance the research level in the region and increase
the likelihood of new antimalarial drugs discovery.
Keywords:  Plasmodium  falciparum. Drug therapy.
Ethnopharmacology.
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INTRODUCTION

Malaria is an infectious and parasitic disease, not
contagious, with episodes of acute manifestations and
chronic evolution, which affects millions of people in
tropical and subtropical regions of the world (Ferreira,
2005; Ferreira et al., 2012; WHO, 2014).

The etiological agents of malaria are protozoa of the
phylum Protozoa, Sporozoea class, Plasmodiidae family
and genus Plasmodium, of which there are five species with
potential for human transmission: Plasmodium falciparum,
Plasmodium vivax, Plasmodium malariae, Plasmodium
ovale and Plasmodium knowlesi (Sabbatani et al., 2009;
Hellemond et al., 2009; Sa&, 2011), occurring the majority
in wild environment by the bite of the female mosquitoes
of genus Anopheles (Mariath et al., 2009).

In Latin America, malaria is among the four major
endemic diseases, mainly affecting people in poor countries
of the American continent (Ferreira et al., 2012). In Brazil,
99% of the cases are concentrated in the Legal Amazon,
where reported new cases are more than 170 thousand
each year (Monteiro ef al., 2013; Brasil & Daniel-Ribeiro,
2015). This higher incidence of the disease in the Amazon
is owing to the fact that it is a region where conditions are
favorable to the existence of the vector, due to lack of proper
sanitation, disordered settlements and invasion of forests
by human population (Costa et al., 2010). Besides, often
reside in places of difficult access, where they are helpless
in relation to basic health, having to look for alternative
treatments in plant biodiversity for their illness. However,
about 99% of the plants of this region have not yet proven
their pharmacological effect and their active principles
identified (Santos, 2009), which represents a major
pharmacological and economic potential to be exploited
(Cechinel-Filho & Rosendo, 1998; Fao et al., 2012).

This study aimed to perform a literature review
describing the antimalarial ethnopharmacology (Anti-
Plasmodium falciparum — in vitro) of plants in the Brazilian
Amazon. The proposed study was due the preoccupation
in search for new drugs for the treatment of malaria, due
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the drug resistance of the parasite, this being considered a
threat to disease control (Villalobos et al., 1997), because
the resistance of P, falciparum has been widely documented
for various drugs in different countries (Dobenstyn ef al.,
1979; Alencar ef al., 1997; Reyes et al., 1985; Fontanet et
al., 1993; Villalobos et al., 1997; Sidhu et al., 2002; Chen
et al., 2005; Pimentel ef al., 2007; Mita & Tanabe, 2012;
Bolzani & Bolzani, 2013; Ariey et al., 2014).

Antimalarial Drugs

Data in literature show that of 1,535 new drugs
registered between 1975 and 2004 only 1% were developed
to treat tropical diseases (Dias & Dessoy, 2009; Santos et
al.,2012). The figures reveal a policy of exclusive research,
in which only 10% of global spending on health research is
spent on diseases that affect 90% of the global burden, the
challenge therefore, is to provide alternatives to treatment
in affected populations that, in most of cases, presents
improperly (Sobrinho ef al., 2007).

The malarial Plasmodium has a complicated life
cycle, so malaria must be treated with drug combinations,
as well as therapy must be acting in each phase of this cycle
and certain criteria must be considered, such as the type
of Plasmodium, the patient clinical classification and the
group to which it is part. These aspects will determine the
need for a different treatment for each situation (Osorio-de-
Castro et al., 2011).

The first antimalarial drugs were created in the
1940s, being derived from natural products or synthetic
compounds (Scalercio, 2010), having quinine the earliest
medication used to treat malaria, which acts as an
erythrocyte schizonticide with quick action, also acting
on gametocytes of P. vivax, P. ovale and P. malariae, but
having no action on tissue schizonts of P. vivax and P. ovale
or gametocytes of P. falciparum (Gomes et al., 2011).

Quinine was discarded after the introduction
of synthetic derivatives, being reintroduced when the
emergence of resistant strains occurred and has been used
for infections with P. falciparum resistant to chloroquine,
as well as in the treatment of severe malaria, in which can
also be used quinidine that proved to be more effective, but
more toxic, than quinine (Silva et al., 2005).

Chloroquine has few adverse effects when used for
chemoprophylaxis and was considered safe for pregnant
women, however, when used at high doses in acute
treatment, may occur nausea, vomiting, dizziness, blurred
vision, headache, symptoms of urticarial and retinopathies
(Cabral, 2010).

Due to the increasing resistance to antimalarial
drugs such as chloroquine, quinine and mefloquine
there was a rise in the number of cases in some tropical
countries and this fact has been a threat to the local health
system. Based on this assumption new drugs have been
tested worldwide with the goal of which is preventing P.
falciparum, resistance. Among these drugs, arthemether
associated to lumefantrine was approved, for use in over 80
countries, causing no serious effects in 99% of patients who
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are carriers of malaria caused by P. falciparum, the other
1% had cough, diarrhea, vomiting and anemia (Pinheiro,
2008). Among the newer drugs for malaria control is
artemisinin and its derivatives. They act quickly in the
destruction of blood schizont preventing the formation
of gametocytes, and such derivatives are generally used
in combination with other long half-life drug, including
mefloquine, piperaquine, amodiaquine, lumefantrine,
forming a set of combination therapies established by
Artemisinin Combined Therapy (ACT) (Tedfilo, 2008).

Another drug therapy scheme used in several
countries is the combination of sulfadoxine and
pyrimethamine. However, the levels of resistance to this
drug increased and are associated with mutations in two
genes: DHPS and DHFR (Tedfilo, 2008).

The mefloquine is another drug used to combat P
falciparum resistant to chloroquine. However, this drug has
some side effects such as gastrointestinal complications,
dizziness and psychological effects, and even these effects
being temporary, its use is not recommended to treat
patients with history of epilepsy or psychiatric disorders
(Franca, 2008).

We can also cite derivatives of the phenanthrene,
and amodiaquine, hydroxyl-chloroquine as drugs used for
the treatment of malaria caused by P. falciparum strains
resistant to chloroquine (CRS). However, they are less
effective than drugs mentioned above and more toxic than
chloroquine, wherein similar effects are also observed with
halofantrine, besides the occurrence of cross-resistance to
mefloquine (Franca, 2008).

For the malaria control is necessary that new
compounds and an effective vaccine are developed. Within
this context research is being done based on empirical
knowledge of traditional populations of the Brazilian
Amazon region to search for new antimalarial drugs.

Antimalarial Ethnopharmacology

76 plant species of the Amazon were found with
possible antimalarial activity, being distributed in 32
botanical families. Among the plants studied, 26 species
belonging to 12 families, showed activity Anti-Plasmodium
falciparum in vitro, by their crude extracts, fractions and
isolated secondary metabolites, and 66 compounds were
active against strains: 3D7, W2, FcB1, K1, Dd2, D2, D6,
F32, FcM29 and Nigerian strains of P. falciparum.

Anti-P. falciparum activity of extracts and fractions

Chloroquine-sensitive strains

The P. falciparum 3D7 strain, which had its genome
sequenced in 2002 (Gardner et al., 2002) is a chloroquine-
sensitive strain (CSS), as well as D6 and F32 strains.

In the present study, 10 extracts and 2 fractions were
found (with activity against 3D7 strain) prepared from 11
species belonging to five families, as can be seen in Table 1.

The samples that produced the best results were
the Maytenus guyanensis (bast) hexane extract and the A4.
rigidum (stem) ethanol extract.
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Table 1. Anti-P. falciparum activity (3D7 strain) of extracts
and fractions of Amazonian plants (Branddo et al., 1997,
Okunade & Lewis, 2004; Kvist et al., 2006; Dolabela,
2007; Mariath et al., 2009; Dolabela et al., 2008; Hurtado,
2013; Borges et al., 2013; De Paula, 2014).

Antiplasmodial

Family Specie Sample activity (ug/ml)
Aspidosperma  Stem(dichloromethane) 1,0
rigidum Extract HoHE
Aspidosperma  Stem(dichloromethane) 6,0
spruceanum Extract ok
Aspidosperma Bast (ethanol) 20,5
parvifolium Extract *x
Apocynaceac Aspidosperma Core (ethanol) 39,0
pocy cylindrocarpon Extract wE
Aspidosperma Bast (ethanol) 42,0
excelsum Extract *x
Aspidosperma Stem (ethanol) 48,0
rigidum Extract **
Aspidosperma Stem (ethanol) 100,0
spruceanum Extract *
Leaves and root 50.0
Asteraceae Bidens pilosa (butanol) P
Fraction
Maytenus Bast (hexano) 0,3
Celastraceae guyanensis Fraction HoHE
Rutaceac Esenbeckia Stem (ethanol) 21,0
febrifuga Extract *x
Leaves and root
Lantana 233
Verbenaceae cujabensis (ethanol) 5

Extract

IC,,: Inhibitory concentration for 50% of the test population: low activity

*(1C,,>100); moderate activity **(10<IC,>100); high activity ***(IC, <10).

Activity against P. falciparum strains observed
in studies using species of the genus Maytenus, where
the aqueous and methanol extracts of M. undata,
showed an IC50<10pg/ml, both for D6 (CSS) and W2
(CRS) (Muthaura et al., 2007). It is believed that the
antiparasitic action of species of this genus is mainly due
to the occurrence of friedelane triterpenes (Muhammad
et al., 2000), like 3-oxo-friedelane, 3f3-hydroxyfriedelane,
3-o0x0-16f-hydroxyfriedelane that were isolated from M.
guyanensis (Lima et al., 2013; Hurtado, 2013) and other
species from the same genus (Nozaki et al., 1986).

The A. rigidum specie, belongs to Apocynaceae
family, which is widely quoted in fever and malaria
treatments (Brandao ef al., 1992, Oliveira et al., 2011,
Coutinho et al., 2013), also being cited with antibacterial
action against FEscherichia coli (Meneses-Pereira et
al., 2006) and antileishmanial activity (Tanaka et al.,
2007; Ferreira et al., 2004). The following alkaloids of
genus Aspidosperma have been isolated: B- yohimbine
(OH-17emp), 10-methoxygeissoschizol, ramiflorines A
and B (Marques et al., 1996; Oliveira et al., 2009) and
isositsiriquina (Oliveira ef al., 2001), which in combination
or in isolation may be responsible for the antiparasitic
action of the species.

The antiplasmodial action was assessed with the
species A. megalocarpon and A. oblongum, against F32
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and D6 strains, respectively. The methanol extract of A.
megalocarpon, showed a moderate result, [C50=25,0pg/mL
(Weniger et al., 2001), and high action against D2 (CRS),
and for this species were also tested for antiplasmodial
action these metabolites: aspidolimidine, aspidoalbine and
fendlerine (Mitaine ef al., 1998), The results and discussion
of these metabolites are shown in the “Anti-P. falciparum
activity of secondary metabolites” topic. The bast ethanol
extract of A. oblongum, presented high antiplasmodial
action with 1C50=0,85ug/mL (Cabral et al., 1993). This
species also presented the best results against the W2 strain,
detailed in Table 2 and discussed in the following section.

Chloroquine-resistant strains

The W2 and FcB1 strains of P. falciparum (CRS),
are used to search for effective drugs against resistant
strains, especially chloroquine.

It was found 10 extracts and one fraction (with
activity against W2 strain) prepared from nine species
belonging to four plant families. Against the FcB1 strain,
two extracts and twelve fractions were prepared from five
species belonging to four plants species, as can be seen in
Table 2.

The A. oblongum and A. spruceanum species,
as well as the others of Apocynaceae family, presented
mainly alkaloids among its secondary metabolites, and
among these we may mention the A. oblongum species:

10-methoxy-17-epi  alloyohimbine, 19,20-dehydro-
P-yohimbie, 3,4-dehydro-f yohimbine, p-yohimbine
oxindole, p-yohimbine pseudoindoxyle, pyohimbine
N-oxide, 10-methoxy-P-yohimbine, 10-methoxy-

a-yohimbine, 19,20-dehydro-a-yohimbine, aricine
pseudoindoxyle, methoxy antirhine, 10- methoxy sitsirikine,
tetradehydro-sitsirikine (Robert et al., 1983) and for A.
spruceanum specie: spruceanumines A, spruceanumines
B, aspidospermidine, demethoxypalosine, aspidocarpine ,
aspidolimine, fendlerine, aspidolimidine, obscurinervidine
e obscurinervine (Oliveira et al., 2009). It is believed that
the mixture of these metabolites are responsible for the
antimalarial activity against W2 strain.

The best results against the FcBl strain, were
obtained from different fractions of C. sylvestris, which is
characterized by the presence of substances of interest such
as: coumarins, flavonoids, lignans and several diterpenes
(Yamagushi ef al., 2011). Beyond the antimalarial activity
(Mesquita et al., 2007), also presents action against
Leishmania  donovani  promastigotes, Trypanosoma
cruzi amastigotes (Espindola et al. 2004, Mesquita et al.
2005), Aedes aegypti larvae (Rodrigues et al., 2006) and
antimicrobial action against fungi: Aspergillus niger,
Saccharomyces cerevisiae, Candida albicans, C. tropicalis
and bacteria: Bacillus subtilis, B. cereus, Staphyloccoccus
aureus, Enterococcus faecalis, Salmonella enteritidis
(Ferreira et al., 2011).

Other chloroquine-resistant strains were used,
besides W2 and FcB1, such as: D2, Dd2, K1, FcM29 e
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Table 2. Anti-P. falciparum activity (W2 and FcB1 strains) of extracts and fractions of Amazonian plants (Cabral et al., 1993;
Sanaiotti et al., 1997; Miranda, 2000; Miranda & Absy, 2000; Okunade & Lewis, 2004; Carvalho, 2007; Dolabela, 2007;
Mesquita et al., 2007; Dolabela ef al., 2008; Mariath ef al., 2009; Oliveira, 2012; De Paula, 2014; Meneguetti et al., 2014).

Family Specie Sample Antiplasmodial activity (ug/ml)
w2 FcB1
. - Core of the root (hexane) 4,7
Xylopia aromatica Fraction _ ok
Xylopia aromtica Bark of the root (hexane) 6,8
yiop Fraction — ok
Annonaceae
Xylopia aromatica Bast (hexane) 133
yiop Fraction — o
Aspidosperma macrocarpon Bark of the root (ethanol) 4,9
p1dosp! P Extract — ok
. Bast (ethanol) 4,7
Aspidosperma oblongum Extract sk _
Aspid Stem (dichloromethane) 6,0
spidosperma spruceanum Extract e _
Aspid rma rigidum Stem (dichloromethane) 19,7
Spidospe gidu Extract o —
. - Bast (ethanol) 32,8
Apocynaceae Aspidosperma parvifolium Extract S _
. . Stem (ethanol) 36,5
Aspidosperma rigidum Extract o) _
. . Core (ethanol) 44,0
Aspidosperma cylindrocarpon Extract B .
Aspidosperma spruceanum Stem (ethanol) 630
pidosp P Extract * —
Root (hexane) 16,1
Anemopaegma arvense Fraction _ P
Anemopaegma arvense Leaf (hexane) 23
pacg Fraction — o
Bignoniaceae N
. . e Core (hexane) 26,5
Cybistax antisyphilitica Fraction o o
Bast (hexane) 27,6
Anemopaegma arvense Fraction . ok
. Ethyl acetate (hexane) 56,6
Celastraceae Maytenus guyanensis Fraction e _
. . Stem (ethanol) 15,5
Rutaceae Esenbeckia febrifuga Extract e o
. . Bast (hexane) 0,9
Casearia sylvestris Fraction o Sk
. . Bast (hexane) 1,0
Casearia sylvestris Fraction o sk
Casearia sylvestris Bark of the root (hexane) 1,2
Y Fraction — ok
Salicaceae
Casearia sylvestris Leaf (hexane) 13
Y Fraction — ok
Casearia sylvestris Core of the root (hexane) 2,3
Y Fraction — ok
- - Bark of the root (ethanol) 7,7
Casearia sylvestris Extract o ok
Verbenaceae Lantana cujabensis Leaf andEstem (ethanol) 13 ;7 _
xtract

IC,,: Inhibitory concentration for 50% of the test population: low activity *(IC,>100); moderate activity **(10<IC,>100); high activity ***(IC, <10).
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Nigerian Strains, in studies against P. falciparum in vitro.
The results of extracts and fractions of Amazonian plants
against these strains are shown in Table 3.

The plant species presenting high antiplasmodial
activity were A. megalocarpon and M. linifera, both had
some secondary metabolites tested, as described and
discussed in the following topic. The leaves from M.
linifera presented alkaloids and triterpenes, substances
suggested as the responsible for the antiplasmodial activity
(Basco et al., 1994; Costa et al., 2009).

Anti-P. falciparum activity of secondary metabolites

Importantly, both the above data, against CRS
and CSS, were obtained from extracts and fractions,
and these results can theoretically be potentiated with
isolation of secondary metabolites of these plants. Some
research groups are making efforts for the isolation of
these substances in order to obtain a drug with enhanced
antiplasmodial activity and less likely to cross-action
interactions and toxic effects. On the other hand, there are
some difficulties in working with these metabolites, like in
obtaining the amount that often is insufficient for the in vivo
tests, as well as performing the in vitro tests, due to the
difficult solubility of these compounds, which often occurs
fully on toxic solvents to the culture media.

Some results of secondary metabolites isolated from
plants of the Brazilian Amazon are shown in Table 4 and
Figure 1.

The most promising results were presented by
the following metabolites: neosergeolide, aspidocarpine,
elipticina, simalikalactone D and orinocinolide, isolated
from the species: Picrolemma sprucei, Aspidosperma
desmanthum, Aspidosperma vargasii, Quassia amara and
Simaba orinocensis respectivily, all of them presenting
action against CRS.

The neosergeolide, simalikalactone D and
orinocinolide metabolites belongs to the triterpenes
quassinoids group, which constitute a class of substances
found almost exclusively in plants of Simaroubaceae
family (Almeida et al., 2007).

The quassinoids are considered chemically
triterpenes biodegradable with high standard oxygenation,
presenting a wide range of biological activity (Polonsky
& Fortschr, 1985), as: antiviral (Apers et al., 2002),
anthelmintic (Nunomura et al., 2006) and antimalarial
(Andrade-Neto, 2007), being these metabolites known by
inhibiting growth of P. falciparum in vitro at nanomolar
concentrations, having the IC50 three times lower than
chloroquineand quinine ontheinhibition of P, falciparum and
five times lower against P. berghei. They also demonstrate
better inhibition in vivo (rodents) than chloroquine and
artemisinin. However, typically they induce toxicity due
primarily to inhibition of protein synthesis (Fandeur et al.,
1985; Kuo et al. 2004; Muhammad et al., 2004; Andrade-
Neto, 2007; Silva et al., 2009).

The other two metabolites which had IC50 <0.1 pg/
mL were alkaloid ellipticine and aspidocarpoine.
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Figure 1. chemical structure of secondary compounds
isolated from Amazonian plants with activity Anti-P
falciparum. A) Aspidocarpine; B) Fendlerine; C)
Aspidolimidine; D) Aspidoalbine; E) Usambarensin; F)
Ochrolifuanin A; G) Uleine; H) 20-epi-dasycarpidone;
I) Ellipticine; J) 4-Nerolidylcatechol; L) Rutaevine; M)
g-Fagarine; N) Flindersiamine; O) Neosergeolide; P)
Simalikalactone D; Q) Orinocinolide.

The aspidocarpine and ellipticine metabolites,
which are indolic alkaloids, exhibit a wide range of
biological activities beyond antiplasmodial, antimicrobial,
antibacterial and cytotoxic action, the latter being
responsible for ellipticine to become one of the most
studied indolic alkaloid eventually being used in clinical
trials of cancer treatment (Mitaine et al., 1998; Pedersen et
al., 2005; Endress et al., 2007).

The M. linifera and A. oblongum species have
potentiated their results with the isolation of the metabolites
4-nerolidylcatechol, usambare and ochrolifuani, in where
the best IC50 results of fractions and extracts ranged
between 4,0-10ug/mL, while the isolated compounds
IC50 ranged between 0,21 and 0,47pg/mL, both tested
against CRS, showing the importance of the isolation of
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Table 3. Anti-P. falciparum activity (D2, Dd2, K1 and Nigerian Strains) of extracts and fractions of Amazonian plants
(Cabral et al., 1993; Mitaine et al., 1998; Weniger et al., 2001; Mitaine-Offer ef al., 2002; Amarante et al., 2011; Silva et al.,
2013; De Paula, 2014).

Family

Specie

Sample

Antiplasmodial activity

(ng/ml)
D2 Dd2 K1 Nigerian Strains
Aspidosperma megalocarpon Basté;rg:;}gztmol) f i(i _ — —
Apocynaceae Aspidosperma ulei Bas}tg)((ﬁl;s? oh _ _ 1146 —
. Bast (methanol) 57,3
Aspidosperma megalocarpon Extract _ _ _ ok
. Lo Stem (diclhoromethane) <10
Montrichardia linifera Fraction o sk _ _
. L Stem (methanol) <10
Montrichardia linifera Fraction _ ok _ —
Montrichardia linifera Steg (ethanol) 10<CL5*0<100
Xxtracto — - -
Araceae ol
. T Stem (ethyl acetate) 10<CI50<100
Montrichardia linifera Fraction o Sk . _
Montrichardia linifera SKCTE (hexane) >l 20’0
xtract — - -
Montrichardia linifera Ste{:n (hexane) >1(>)X<070
raction — — _
- . Root (Chloroform) 10,5
Tachia grandiflora Fraction _ _ P _
Gentianaceae
Tachia grandiflora Leaves (Chloroform) o . 3348 _

Fraction

IC,;: Inhibitory concentration for 50% of the test population: low activity *(IC, >100); moderate activity **(10<IC,>100); high activity ***(IC,<10).

substances to the search for new drugs. On the other hand
A. megalocarpon, had its action reduced with the isolation
of metabolites fendlerine, aspidolimidine e aspidoalbine,
once its metanol extract showed an IC50=8,0pug/mL, and
the isolated compound IC50 between 25,6 and 59,2pug/mL
all tested against CRS, demonstrating that in this species
the good activity of the extract may be related with the
interaction between the different alkaloids or that the main
antiplasmodial metabolite was not isolated and/or tested.
Besides the species with verified data of action
against P. falciparum  others are cited by traditional
populations in antimalarial, antifever and antiparasitic,
such as: Apocynaceae: A. album, A. auriculatum, A.
cuspa, A. discolor, A. sandwithianum, A. schultesii,
A. tomentosum,; Apocynaceae: Himatanthus sucuuba,
Asteraceae: Ageratum  conyzoides, Bixaceae: Bixa
orellana; Clusiaceae: Mammea americana; Compositae:
Acanthospermum australe, Pluchea sagitalis, Spilantes
oleracea,  Vernonia  condensata;  Convolvulaceae:
Calycobolus sp; FEuphorbiaceae: Croton cajucara, C.
lechleri Euphorbia papillosa; Fabaceae: Bowdichia sp,
Erythrina sp, Senna occidentalis, S. alata, S. spruceana,
Guttiferae:  Vismia japurensis;, Labiatae: Leonotis
nepetaefolia, Ocimum sp, Leguminosae: Bauhinia rutilans,
Desmodium aakendens; Malpighiaceae: Banisteriopsis
caapi, Malvaceae: Gossypium herbaceum, Sida spinosa;
Meliaceae:  Carapa  guianensis;,  Menispermaceae:
Abuta concolo, A. grandifolia; Moraceae: Ficus sp;
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Nyctaginaceae: Boerhavia hirsuta, Piperaceae: Piper
glabratum, P. acutifolium, P. callosum; Pocynaceae:
Geissospermum  sericeum, Portulacaceae: Portulaca
pilosa;  Rhamnaceae: Ampelozizyphus — amazonicus,
Rubiaceae: Coutarea hexandra, Cinchona sp, Remijia
sp, Psychotria viridis; Solanaceae: Physajis brasiliensis.
These species are indicated for antiplasmodial action
studies of its extracts, fractions and isolates (Di Stasi, 2002;
Lee & Coll, 2002; Andrade-Net et al., 2003; Barbosa et al.,
2003; Quignard et al., 2003; Berg, 2010; Aratijo Jr et al.,
2007; Flores et al., 2008; Calderon et al., 2009; Fao et al.,
2012; Bezerra et al., 2012).

FINAL CONSIDERATIONS

It was found a great diversity of plant species in the
Brazilian Amazon with potential for research of new herbal
and secondary metabolites with antiplasmodial action, in
addition to treating other neglected parasitic diseases. This
review demonstrated that future studies should be directed
to species that present the quassinoids triterpene metabolites
and indole alkaloids, that showed the best actions anti-P.
falciparum. However, for these studies is necessary, in
addition to financial support, the interaction between
different laboratories and research groups for the formation
of multidisciplinary and interdisciplinary teams, because
this would increase the level of research and maximize the
probability of discovery of new antimalarial drugs.
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Table 4. Anti-P. falciparum activity (3D7, FcM29, K1, W2 and Nigerian Strains) of secondary compounds isolated from
Amazonian plants (Amorim et al., 1986; Amorim et al., 1988; Mitaine ef al., 1998; Mitaine-Offer et al., 2002; Muhammad et
al., 2004; Dolabela, 2007; Almeida et al., 2007; Bertania et al., 2006; Andrade-Neto, 2007; Dolabela ez al., 2008; Calderon
et al., 2009; Passemar et al., 2011; De Paula, 2014; Chierrito et al., 2014).

Atividade antiplasmédica (ng/ml)

Family Specie Sample
3D7 FeM29 K1 w2 Nigerian Strains
. Aspidocarpine 0,007
Aspidosperma desmanthum (Figure 1.A) . _ ok - —
Aspidosperma megalocarpon (E?gfr]:r]“']g) . 2,? ;6 _ _ _
Aspidosperma megalocarpon Aspidolimidine 280
p1aosp! g P (Figure 1.C) — — — - ok
Aspidosperma megalocarpon Aspidoalbine 322
pidosp galocarp (Figure 1.D) — ok — — —
Aspidosperma oblongum Usqmbarensin 0.23
pidosp g (Figure 1.E) — ok — — —
Apocynaceae Ochrolif A 04
. i i ,47
Aspidosperma oblongum ?F?gulrgﬁ[.]]‘;; . Sk _ _ _
. [ Uleine 0,75
Aspidosperma parvifolium (Figuré 1.G) . _ _ Aok _
. o Uleine 11,9
Aspidosperma parvifolium (Figure 1.G) s . _ _ —
; . 20-epi-dasycarpidone 4,5
Aspidosperma ulei (Figure 1.H) . _ _ ok _
. . Elliptici 0,018
Aspidosperma vargasii (Figlgrlgllrfle) . . _ o _
Piperaceae Montrichardia linifera 4_Ne({:0ig$¥elcﬁaefh01 . . 2’3,.} _ _
. . Skimmiamine 75,3
Esenbeckia febrifuga (Figure 1.K) o o o S .
. . Rutaevine >100,0
Esenbeckia febrifuga (Figure 1.L) _ _ _ * —
. . Rutaevine >100,0
Esenbeckia febrifuga (Figure 1.L) * . _ _ _
Esenbeckia febrifuga (I%i_;?rgearll.lll\i) 10*9 8 o . . _
Rutaceae
. . g-Fagarine 157,2
Esenbeckia febrifuga (Figure 1.M) _ _ ® _
. . Skimmiamine 166,0
Esenbeckia febrifuga (Figure 1.K) * _ _ _ _
Esenbeckia febrifuga Fégligil;selal%?e 263 6 _ - _ _
. . Flindersiamine 348,0
Esenbeckia febrifuga (Figure 1.N) o . . * .
. . Neosergeolide 0,001
Picrolemma sprucei (Figure 1.0) _ _ ok _ —
Simaroubaceae Quassia amara Simalikalactone D 0,037
(Figure 1.P) — — — ok —
Simaba orinocensis Orinocinolide 0,085
(Figure 1.Q) — — — ook -

IC,: Inhibitory concentration for 50% of the test population: low activity *(IC,>100); moderate activity **(10<IC,>100); high activity ***(IC, <10).

RESUMO

Etnofarmacologia antimalarica na Amazonia Brasileira

Esta cada vez maior a necessidade em se buscar novos
farmacos para o tratamento da malaria, principalmente
devido a resisténcia do parasito, o que é uma ameaca
ao controle da doenca. O presente estudo descreve
uma revisdo bibliogrifica sobre a etnofarmacologia
antimalarica (Anti-Plasmodium falciparum - in vitro)
de plantas da Amazoénia brasileira. Constatou-se uma
grande diversidade de espécies vegetais na Amazénia

Rev Ciénc Farm Bésica Apl., 2014;35(4):577-587

brasileira com potencial para a investigacio de
novos fitoterapicos e metabolitos secundarios com
acdo antiplasmodial, além do tratamento de outras
parasitoses negligenciadas. Porém, para a realizacio
desses estudos sio necessarios além de apoio financeiro,
a interacido entre diferentes laboratorios e grupos de
pesquisa para a formacio de equipes multidisciplinares
e interdisciplinares, o que ird potencializar o nivel da
pesquisa na regido e aumentar a probabilidade de
descoberta de novos farmacos antimalaricos.
Palavras-chave: Plasmodium falciparum. Quimioterapia.
Etnofarmacologia
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