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Abstract

The brine shrimp lethality bioassay is extensively used for the
isolation of antitumour and cytotoxic agents from several
medicinal plants. In the aim of the present study, to assess as
cytotoxic activity of ethanolic extract of six species were
Cinnamomum wightii Meisner, Garcinia gummi-gutta (L.)
Robs., Michelia nilagrica Zenk. Tylophora indica (Burm. f.)
Merr., Hemidesmus indicus (L) R. Br. and Gymnema
sylvestre (Retz.) R. Br. ex Schult using by brine shrimp
lethality bioassay method. The results of the present study,
maximum cytotoxic activity of both plants of Gymnema
sylvestre and Michelia nilagrica ethanolic extracts were
observed. The highest activity was found for ethanolic extract
of Gymnema sylvestre and Michelia nilagrica with LCs
value of 0.56 and 0.89ug/ml respectively. These results
suggest that the leaves of Cinnamomum wightii Meisner,
Garcinia gummi-gutta (L.) Robs., Michelia nilagrica Zenk.
Tylophora indica (Burm. f.) Merr., Hemidesmus indicus (L.)
R. Br. and Gymnema sylvestre (Retz.) R. Br. ex Schult may be
a promising source of novel anticancer agents.
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Introduction

The medicinal plants were constituting a source of raw
materials for Ayurvedic, Chinese, Unani, Homeopathy, and
Siddha and modern medicine. In India, estimated to be
between 3,000 to 3,500 species are using medicinal purposed
of higher plants. The list of medicinal plants around 3000
species is publishes in the books of Glossary of Indian
Medicinal Plants (Asolkar et al., 1992; Chopra et al.,
1956;1969). Jain, (1991) who publishes in the ethnomedicinal
uses of 2500 plants have been reported. Mishra and Kumar,
(2000) reported in the 560 plants listed in in Ayurvedic
Materia Nighantu. Department of Indian System of Medicine,
prepared by the Ayurvedic Drug prepared by 387 medicinal
plants (Sarin, 1996). The Unani system of medicine describes
440 plants, out of which 360 are common to other systems
practiced in the country (Said, 1969). Nowadays, plant
materials are employed throughout the industrialized and
developing world as home remedies, over the counter drugs,

and ingredients for the pharmaceutical industry. The number
of plants having confirmed therapeutic properties or yielding
a clinically useful chemical compound thus lies around 700
species. Now-a-days brine shrimp (Artemia salina, fairy
shrimp or sea monkeys) lethality assay is commonly used to
check the cytotoxic effect of bioactive chemicals. Brine
shrimp lethality bioassay is a simple, high throughput
cytotoxicity test of bioactive chemicals. It is based on the
killing ability of test compounds on a simple zoological
organism-brine shrimp of Artemia salina (Harwig and
Scott,1971). This assay was first proposed by Michael et al.,
(1956) and further developed by several groups (Michael et
al.,1956; Van Walbeek et al.,1971; Vanhaecke et al.,1981). It
is a preliminary toxicity screening of plant extracts (Ghosh et
al., 2015; Kibiti and Afolayan, 2016; Sufian and Haque,
2015; Syahmi et al., 2010). In this present study, ethanolic
extracts of the six selected medicinal plants collected in
Courtallam forest, Tirunelveli Hills were tested in vivo for
their cytotoxic effect against the brine shrimp nauplii.

Materials and Methods
Collection of plants

Cinnamomum wightii Meisner, Garcinia gummi-gutta (L.)
Robs., Michelia nilagrica Zenk. Tylophora indica (Burm. f.)
Merr., Hemidesmus indicus (L.) R. Br. and Gymnema
sylvestre (Retz.) R. Br. ex Schult was collected from
Courtallam forest region of Tirunelveli District, Tamil Nadu.

Phytochemicals identification

The phytochemical identification of six medicinal plants of
Cinnamomum wightii Meisner (Lauraceae), Garcinia gummi-
gutta (L.) Robs. (Clusiaceae), Michelia nilagrica Zenk
(Magnoliaceae). Tylophora indica (Burm.f.)  Merr.
(Asclepiadaceae), Hemidesmus indicus (L) R.
Br.(Asclepiadaceae) and Gymnema sylvestre (Retz.) R. Br. ex
Schult (Asclepiadaceae) was collected and separated into
leaves and air dried for two weeks. The air-dried plant
materials were powdered and extracted with ethanol for 4 hrs
in Soxhlet apparatus. The obtained extracts were concentrated
in distillation for excess of solvents removed. The
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phytochemical constituents were identified standard method
previously described (Harborne,1984).

Brine Shrimp Toxicity Assay

Brine shrimp lethality bioassay (BSLB) followed by
according to Meyer et al., (1982) method. BSLB was
conducted for the determination of general toxicity of
standardized ethanolic extract of six species. In brief, brine
shrimp eggs were hatched in a glass beaker filled with
artificial seawater on the day prior to the experiment. Stock
solution of C. wightii, G. gummi-gutta, M. nilagrica, T.
indica, H. indicus and G. sylvestre ethanolic extract at
10mg/ml was prepared by dissolving the extract in 5%
DMSO solution. From the stock solution, different

concentrations of C. wightii, G. gummi-gutta, M. nilagrica, T.
indica, H. indicus and G. sylvestre ethanolic extract (0.5-
10mg/ml) were added into separate test tubes containing
artificial seawater. Subsequently, 10 newly hatched brine
shrimps were added to each test tube and incubated at room
temperature for 24h. The final volume of each test tube was 5
ml. The percentage of mortality was calculated after 24h. The
LCsp values were calculated by graphics from drug
concentration vs. lethality percentage using a probit scale
adjust. Data analysis was performed with Origin 6.0 software.
The control samples containing DMSO under the same
conditions, do not cause significant brine shrimp mortality.
All the experiments were performed in triplicate. After 24h
incubation under light, the number of dead and survivor brine
shrimps in each test tube was counted.

Table -1: Preliminary phytochemical analysis of six medicinal plants

Medicinal plants Active Compounds
Alkaloids Flavonoids Terpenoids Tannins Saponins

Cinnamomum wightii + ++ +++ + +
Garcinia gummi-gutta +++ +++ +++ + +
Gymnema sylvestre +++ ++ ++ T +
Michelia nilagrica +++ +++ +++ ++ ++
Hemidesmus indicus ++ +++ +++ ++ ++
Tylophora indica +++ ++ + + +

“+++7- Maximum; ‘“++ Medium” ; “+” - Minimum

Table-2: Results of 24h brine shrimp toxicity activity of
ethanolic extract of six species

Medicinal plants No of LCsp  values
Animals  ng/Ir
Cinnamomum wightii 10 2.45
Garcinia gummi-gutta 10 1.34
Gymnema sylvestre 10 0.89
Michelia nilagrica 10 0.56
Hemidesmus indicus 10 2.45
Tylophora indica 10 3.12

Results and Discussion

The results of the phytochemical constituents of six medicinal
plants were represented in the table-1. The maximum
quantity of alkaloids present in the four species were
Garcinia gummi-gutta, Gymnema sylvestre, Tylophora indica
and Michelia nilagrica. Tannins and saponins were observed
by minimum quantity of the six-species seen in the table-1.

Brine shrimp toxicity

Brine shrimp lethality assay (BSLA) is an in vivo lethality test
using simple zoologic organism, Artemia salina as to screen
and monitor the toxicity level of bioactive natural products.
The results of the cytotoxic activity of determining for lethal
concentration (LCsg) values of the extracts values were
represented in the table-2. Earlier studies, experimental study
on the lethality of Arfemia salina has been utilized and
strongly described by Meyer et al., (1982). Our results
observed that the brine shrimp lethality activity of the six
medicinal plants extracts was found to be good cytotoxic
activity. The observed lethality activity of the six plants
extracts to brine shrimps indicated that the presence of potent
cytotoxic and probably antitumor components of these plants.
Crude extracts considered the activity LCso values of less than
Img/ml are significant and 1-4ug per ml above extract
consider as moderate activity. Our results observed by LCs
values of six species of Cinnamomum wightii, Garcinia
gummi-gutta, Gymnema sylvestre, Hemidesmus indicus,
Tylophora indica and Michelia nilagrica ethanolic extract
were recorded in Table -2. The maximum cytotoxic activity
of both plants of Gymnema sylvestre and Michelia nilagrica
was represented in the table -2. Moderate activity of
Cinnamomum wightii, Garcinia gummi-gutta, Hemidesmus
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indicus and Tylophora indica were observed. The methanolic
extracts of 13 Specieis of the genus Solanum (Solanaceae)
have been tested for bioactivity in Artemia salina. Ealrier
studies, several plants such as S. asperum, S. capsicoides, S.
palinacantum, S. paludosum, S. paniculatum, S. paraibanum,
S.  sisymbriifolium, S. crinitum, S. diamantinense, S.
megalonyx, S. torvum, S. asterophorum and S. stipulaceum
were reported in the cytotoxicity activities (Tania Maria et
al.,2007). Ethanolic leaf extracts of Lantana camara and
Chromolaena odorata and Euphorbia hirta exhibited
cytotoxic activity was reported previously reported (Olowa
and Nufieza, 2013). According to Mclaughlin et al., (1991)
described the lethality test is a very useful tool for screening a
wide range of chemical compounds and for their various
bioactivities. It has been demonstrated that BSLA correlates
reasonably well with cytotoxic and other biological properties
(Mclaughlin et al., 1991). The brine shrimp bioassay test is
safe, practical and economic method for determination of
bioactivities of pytochemicals (Meyer et al., 1982). This
bioassay has a good correlation with cytotoxicity and
genotoxicity, and has led to the discovery of the new classes
of natural pesticides and active antitumor agents. 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). The conclusion of the present study, leaf extracts
of Garcinia gummi-gutta, Gymnema sylvestre, Tylophora
indica and Michelia nilagrica exhibited cytotoxic activity
against the brine shrimp and considered as containing active
or potent components. Although, BSLA is inadequate in
determining the mechanism of action of the bioactive
substances in these plant, it is very useful by providing a
preliminary screening method that can be supported by a
more specific bioassay. Further studies, the active of
compounds could be isolated from these plants.
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