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Abstract

The brine shrimp (Artemia salina Leach) lethality bioassay offers an advantage in standardization and quality control
of botanical products. This test is well correlated with antitumor activity (cytotoxicity) and can be used to monitor
the activity of bioactive natural products. This paper reports the bioactivity of ethanol extracts from seven medicinal
plants from the Northeast of Brazil (Acmella uliginosa, Ageratum conyzoides, Eugenia uniflora, Plectranthus neochilus,
Moringa oleifera, Justicia pectoralis and Equisetum sp.) against Artemia salina. Biological activity was evaluated for
extracts at 1, 10, 100, and 1000 pg/mL in triplicate, and the mean lethal concentration values (LC, ) were obtained by
probit analysis. The species Acmella uliginosa showed the highest bioactivity, and its flower extract was more active
than its leaf extract.
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Avaliacdo da bioatividade frente a Artemia salina Leach de plantas medicinais utilizadas
na medicina popular na Regiao Nordeste do Brasil

Resumo

O bioensaio em Artemia salina Leach oferece uma vantagem na padronizagio e no controle de qualidade de produtos
botanicos. Esse teste € bem correlacionado com a atividade antitumoral (citotoxicidade) e pode ser usado para monitorar
a atividade de produtos naturais bioativos. Este trabalho relata a bioatividade de extratos etandlicos de sete plantas
medicinais (Acmella uliginosa, Ageratum conyzoides, Eugenia uniflora, Plectranthus neochilus, Moringa oleifera,
Justicia pectoralis e Equisetum sp.) contra Artemia salina. A bioatividade foi avaliada em triplicata paraextratos nas
concentragdes de 1, 10, 100 e 1000 pug/mL, e os valores das concentragdes letais para metade dos animais (CL, ) foram
obtidos por meio da andlise de probitos. A espécie Acmella uliginosa apresentou a maior bioatividade frente a Artemia
salina e o extrato etandlico de suas flores apresentou maior atividade do que o das folhas.

Palavras-chave: plantas medicinais, bioensaio, letalidade, Artemia salina.

Braz. J. Biol., 2012, vol. 72, no. 3, p. 505-509 505


mailto:daniel.arcanjo@ufpi.edu.br

Arcanjo, DDR. et al.

1. Introduction

Since the beginning, man has used natural products to
heal their diseases. Over time, indigenous people, healers
and religious leaders held the knowledge of medicinal plants
and they often symbolize the only therapeutic option for
many communities and ethnic groups (Elisabetsky and
Souza, 2003; Lépez, 2006). Comments about the popular
use and efficacy of medicinal plants contribute significantly
to the dissemination of therapeutic properties of plants,
commonly used by their medical effects, although chemical
constituents sometimes are not known (Lépez, 2006).

Specimens of Artemia salina Leach (brine shrimp), a
marine microcrustacean, are used as target organisms to
detect bioactive compounds in plant extracts and the toxicity
test against these animals has shown a good correlation
with antitumor activity (McLaughlin and Rogers, 1988).
The significant correlation between the brine shrimp
assay and in vitro growth inhibition of human solid tumor
cell lines demonstrated by the National Cancer Institute
(NCI, USA) is significant because it shows the value of
this bioassay as a pre-screening tool for antitumor drug
research (Anderson et al., 1991). Thereby, this bioassay is
an advantage when evaluating botanical product bioactivity,
leading to a development of new drugs.

The main reason why this salt-water anostracan
crustacean is used widely for toxicity testing of plant
extracts is due to the commercial availability of dormant
eggs (cysts), which are harvested in huge amounts in
salt lakes and pans. The larvae hatched from the cysts
are used worldwide in aquaculture and in aquariology
as live food for juvenile fish. Dormant brine shrimp eggs
remain viable for many years and are therefore a suitable
biological source for rapid, simple and inexpensive bioassays
(Mayorga et al., 2010).

The first work in the use of A. salina bioassay was
published in 1956, and thereafter, numerous articles have
been reported in the literature on environmental studies,
using natural products and toxins, including plant extracts
(Nunes et al., 2009; Almeida-Cortez et al., 2004; Cit6 et al.,
2003; Cavalcante et al., 2000; Lieberman, 1999). Many
Natural Product laboratories have used this assay in their
routines of isolation, purification and structural elucidation
as an initial biologic screening technique, in order to select
and monitor the phytochemical study of plant extracts in
the search for bioactive substances (Almeida-Cortez et al.,
2004; Siqueira et al., 1998).

In the present study, we evaluated some crude extracts
from medicinal plants popularly used in Brazilian folk
medicine against Artemia salina.

2. Material and Methods

2.1. Botanical source and preparation of extracts

Seven medicinal plants were randomly chosen, as
follows: Acmella uliginosa (Sw.) Cass (Asteraceae);
Ageratum conyzoides L. (Asteraceae); Eugenia uniflora L.
(Myrtaceae); Plectranthus neochilus Schltr. (Lamiaceae);
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Moringa oleifera L. (Moringaceae); Justicia pectoralis L.
(Acanthaceae) and Equisetum sp. L. (Equisetaceae). All
plant specimens were cultivated and kindly provided by
Medicinal and Aromatic Plants Center (NUPLAM) from the
Federal University of Piaui, Brazil. The botanical material
from all plants were dried at room temperature and then
powdered. The powder was exhaustively extracted with
ethanol 99.8% by maceration at room temperature. The
ethanol extract solvent was evaporated to dryness under
reduced pressure and lyophilized.

2.2. Establishment of bioactivity in brine shrimp
bioassay

The brine shrimp bioassay was performed according
to the methodology proposed by Meyer et al. (1982), with
some modifications (Nunes et al., 2009). From 20 mg of
each extract, 1, 10, 100 and 1000 pg/mL solutions were
prepared in triplicate. Then, 10 specimens with 48 hours
of hatching in sea water and distilled water (1:1) were
placed in each tube and three negative control tubes
(saline solution and DMSO 1%). Appropriate volumes
of the saline solution in tubes were added until 5 mL of
saline solution containing 10 nauplii each to obtain the
final sample concentrations. After 24 hours, the number
of deaths was counted and results were tabulated and
submitted to probit analysis in SPSS® 19.0 software (IBM®
Corp., NY, USA), obtaining the value of LC,j with a 95%
confidence interval.

3. Results

In our studies, 4 out of 7 species showed biologic
activity in this bioassay. LC,  values for evaluated extracts
are shown in Table 1. The species Acmella uliginosa
induced the highest biological activity among the species
studied, followed by extracts of Plectranthus neochilus,
Ageratum conyzoides and Eugenia uniflora. Additionally,
flower extract was more active than leaf extract from
Acmella uliginosa. Remaining species showed LC, above
1000 pg/mL. Therefore, they showed no bioactivity.

4. Discussion

The brine shrimp bioassay is a simple, rapid and
low cost test, and it can be performed in a laboratory
of natural product chemistry, due to no requirement for
aseptic techniques (Lieberman, 1999). These labs are not
adequately equipped to perform routine bioassays using
animals or isolated organs and tissues. Therefore, the need
to perform tests with simple and expeditious procedures
led to the search for new tests (Cavalcante et al., 2000).

The relevance of this work is based on the importance
of brine shrimp bioassay to determine biological activity of
medicinal plants commonly used by different people and
ethnic groups, and thereby guide determination of possible
biological activities, aiming to evaluate their potential
therapeutic indications and safety profile. Substances
submitted to this bioassay, which lead to death half
specimens at a lethal concentration of up to 1000 mg/mL
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Table 1. LC_  values for some medicinal plant extracts against Artemia salina.

Medicinal plant Part extracted LC,, Confidence interval (95%)
(pg/mL) Lower Upper
Acmella uliginosa (Sw.) Cass Fl 18.76 11.8 32.00
Acmella uliginosa (Sw.) Cass Le 126.27 81.56 202.75
Plectranthus neochilus Schltr. AP 210.31 147.67 369.42
Ageratum conyzoides L. AP 245.72 168.34 400.62
Eugenia uniflora L. AP 288.45 194.24 433.67
Moringa oleifera L. AP >1000.0 ND ND
Justicia pectoralis L. AP >1000.0 ND ND
Equisetum sp. L. AP >1000.0 ND ND

Le (leaves); Fl (flowers); AP (aerial parts); ND (not determined).

(LC,,), are considered actives, and thus a good potential
for antitumor activity. They were subsequently tested in
these trials, obtaining a good correlation (McLaughlin
and Rogers, 1988).

Several studies have tried to correlate the toxicity against
Artemia salina using activities such as antifungal, virucidal
and antimicrobial (MacBae et al., 1988), parasiticide
(Sahpaz et al., 1994), trypanocidal (Zani et al., 1995),
among others, including the correlation study between
growth and chemical defense related to a resource of
biocompounds from some medicinal plants (Almeida-
Cortez et al., 2004). In several studies, McLaughlin and
colleagues have systematically used this bioassay in
preliminary evaluation of extracts of plants known as
antitumor (Colman-Saizarbitoria et al., 1995; McLaughlin
and Rogers, 1988; Meyer et al., 1982). Therefore, several
species of medicinal plants were studied using this bioassay.

Acmella uliginosa is used in folk medicine in two ways:
its leaves are used in the treatment of respiratory diseases due
to expectorant and tonic action (Longuefosse and Nossin,
1996; Agra et al., 2007), and its flowers are used to relieve
mouth ulcers, toothache, caries, sore throat and stomach ache
(Nakatani and Nagashima, 1992; Albuquerque et al., 2007,
Ong et al., 2010), due to local anesthetic action related to a
class of substances called N-isobutylamides (Nakatani and
Nagashima, 1992; Ramsewak et al., 1999). Therefore, we
decided to separately evaluate both extracts, never related
before, and the difference between LC,, values seems to
be related to the medicinal use of each ones.

Plectranthus neochilus is an aromatic herb used in folk
medicine for treating hepatic insufficiency and dyspepsia and
is commonly called “boldo” or “boldo-gamba” in Brazil. Its
fresh leaves have a distinct odour and are taken as infusion
or aqueous extract for healing purposes (Lorenzi and
Matos, 2002). Lukhoba et al (2006) published an extensive
review of ethnobotanical uses for the genus Plectranthus in
digestive disorders such as stomach pain, nausea, vomiting,
diarrhoea, mouth and throat infections, and they are used
as purgatives, carminatives and as antihelmintics and other
diseases. However, the studied species was not mentioned.
Duarte and Lopes (2007) reported a morphological study of
Plectranthus neochilus aiming at the correct differentiation
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between various species of the genus Plectranthus and
other genus commonly called “boldo”, all used in folk
medicine to treat diseases of the digestive tract. The brine
shrimp lethality induced by Plectranthus neochilus ethanol
extract provides an indication of antitumor activity for
this species, still not reported in literature, and seems to
be associated with antitumor and larvicide activities for
other species of the genus Plectranthus (Gurgel et al.,
2009; Tadesse et al., 2009).

Ageratum conyzoides exerts a range of biological
activity, such as antimicrobial activity, wound healing
for burns, to treat colic, diarrhea, flatulence, and acute
rheumatism, vasoconstrictor, analgesic and anti-inflammatory
(Barbosa et al., 1994; Durodola, 1977; Ladeira et al.,
1987). The antitumor activity was reported in a study by
Ravishankar et al. (1994), and afterwards by Momesso et al.
(2009), and this effect is probably attributed to the flavonoids
in the plant. It also contains pyrrolizidine alkaloids, present
in flowering branches, which showed high liver toxicity
(Castro et al., 2006). This is the first report for activity
of Ageratum conyzoides ethanol extract against Artemia
salina, and it is consistent with the antitumor activity
previously reported.

Coelho de Souza et al. (2004) reported several uses
for Eugenia uniflora in folk medicine in Brazil and their
pharmacological properties, mainly as an antihypertensive,
adstringent and antimicrobial drug. Its aerial parts present
many pharmacological properties, including anti-giardial
(Brandelli et al., 2009), antimicrobial (Holetz et al.,
2002; Coelho de Souza et al., 2004), and toxicity in fish
hepatopancreas (Fiuza et al., 2009). So far, no reports have
been found of antitumor activity or lethality in brine shrimp
bioassay. Therefore, this study is important for reporting
these properties for Eugenia uniflora.

Where as 1000 pg/mL as the maximum concentration
for a substance is considered active, these results provide an
excellent indicator of antitumor activity for these species,
due to the good correlation between brine shrimp bioassay
and this activity. Therefore, it represents an increase in
assessing new drugs and developing new medicines.
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