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Summary

Amalakyadi churna is an Ayurvedic formulation, which is extensively
used in traditional system of Indian medicine and by folk practitioner for
treating all types of fever, and other common ailments In this study, an
equal concentration of ethanolic extracts of Amalakyadi churna and its
ingredients (50µg/ml of artificial sea water) were subjected to a
bioscreening study to detect the cytotoxic activity by the brine shrimp
(Artemia salina) lethality bioassay. The results obtained from the crude
ethanolic leaf extracts of Phyllanthus emblica L (73%), Terminalia
chebula Retz (87%), Piper longum L (90%), Plumbago zeylanica L
(93%), Amalakyadi churna (98%) were exhibited promising brine shrimp
lethality. The present study supports that the brine shrimp bioassay is
simple reliable and convenient method for assessment of bioactivity of
these medicinal plants and lends support for their use in traditional
medicine.
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Introduction

The brine shrimp lethality assay was proposed by Michael et al., (1956) (1). It is based on
the ability to kill laboratory cultured Artemia salina nauplii (brine shrimp). The assay is
considered to be a useful tool for preliminary assessment of toxicity (2) and it has been
used for the detection of fungal toxins (3), plant extract toxicity (4), heavy metals (5),
cyanobacteria toxins (6), pesticides (7) and cytotoxicity testing of dental materials (8).
The brine shrimp lethality test was used as a surrogate tool to evaluate the toxicities, and
also to identify their potential for other biological activities.

Several reports suggested that, screening of cytotoxic effects on brine shrimp confirms
the presence of bioactive, in particularly antitumor compounds in plant species. Before
screening for biologically active plant constituents, the selection of the plant species to be
studied is obviously a crucial factor for the ultimate success of the investigation. Plants
used in traditional medicine are more likely to yield pharmacologically active
compounds.

Considering the importance of the assay in possessing one or the other mechanism over
active metamorphosis state of brine shrimp naupalii, it is necessitated to explore the
cytotoxic assay of ethanolic extracts of individual plant ingredients and synergistic
potential of all these above useful plants (Amalakyadi churna) to get total therapeutic
disease targets.

Materials and Methods

Collection of the materials: The plant materials of Phyllanthus emblica. L.
(Phyllanthaceae), Terminalia chebula Retz. (Combretaceae), Plumbago zeylanica L.
(Plumbaginaceae) from Sandur, India. Piper longum L. (Piperaceae) from the
Agricultural University, GKVK, Bangalore, India in the month of October-November
and identity of these plants were confirmed by Flora of Karnataka, Hassan and Plants that
heal (9-11). The rock salt was purchased from the local Ayurvedic shop, Gulbarga, India.
Brine shrimp eggs was obtained from SandersTM Great Salt Lake, Brine Shrimp
Company L.C., U.S.A., NaCl, NaHCO3, ethyl alcohol from Ranbaxy fine chemicals, New
Delhi, India..

Preparation of Amalakyadi churna: The pre-cleaned, dried powders of fruits of
Phyllanthus emblica, Piper longum, Terminalia chebula, roots of Plumbago zeylanica
and rock salt were taken in equal proportions and mixed well. This Amalakyadi churna is
stored in an airtight container for further processing (12).
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Preparation of the Extracts: The 100g of Amalakyadi churna and its plant ingredients
were extracted with 90% alcohol at 50 - 60°C in a soxhlet apparatus. The extract was
concentrated to dryness in a flash evaporator (Buchi type) under reduced pressure and
controlled temperature (40 - 50°C) and note down the yield of crude extract.

Preparation of extracts: The plant materials were dried under shade and ground to a
coarse powder. The powdered plant materials (each 25g) were individually extracted with
ethanol (200 ml) using soxhlet extractor and then filtered. Filtrates were concentrated
individually, dried under vacuum and used for screening the brine shrimp lethality.

Preparation of Brine solution: Take sodium chloride (NaCl) 15gms and sodium
bicarbonate (NaHCO3) 4.2gms were dissolved completely in distilled water and made the
final volume to 1000ml with pH-8.2.

Brine Shrimp Lethality Bioassay: Brine shrimp lethality assay, was carried out to
investigate the cytotoxicity of extracts of medicinal plants. Brine shrimps (Artemia
salina) were hatched using brine shrimp eggs in a conical shaped vessel (1L), filled with
sterile artificial sea water (prepared using sea salt 38 g l-1 and adjusted to pH 8.5 using 1N
NaOH) under constant aeration for 48 hours. After hatching, active nauplii free from egg
shells were collected from brighter portion of the hatching chamber and used for the
assay. Ten nauplii were drawn through a glass capillary and placed in each experiment,
0.5ml of the plant extract was added to 0.45 ml of brine solution and maintained at room
temperature for 24 hours under the light and surviving larvae were counted. Experiments
were conducted along with control (vehicle treated), concentration (50 µg ml-1) of the test
substances in a set of three tubes per dose (13).

Statistical analysis: The percentage lethality was calculated from the mean survival
larvae of extracts treated tubes and control. Results are expressed as mean + standard
deviation of mean (SD).

Results

In the present study, a total extracts of Amalakyadi churna and its plant ingredients were
used in the traditional systems of medicine to brine shrimp lethality was determined using
the procedure of Meyer et al (13). The results of the present study clearly demonstrated
that, the ethanolic extracts of Amalakyadi churna and its plant ingredients showed
different mortality rates. The crude extract of Amalakyadi churna displayed the highest
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activity, approximately about 98% mortality rate, similar observations were noticed with
the extracts of Piper longum, Terminalia chebula and Plumbago zeylanica extracts and
exhibited 90%, 87% and 93% respectively. Where as, the crude extract of Phyllanthus
emblica showed activity but comparatively less i.e., 73% mortality (Table-1).

Table-1 Cytotoxicity assay of the ethanolic extracts of Amalakyadi churna and its
ingredients
Sl.
No

1
2
3
4
5

Plant
name
Amalakyadi
Churna
Phyllanthus
Emblica
Piper
Longum
Plumbago
zeylanica
Terminalia
Chebula

Parts
used

Traditional Uses

Percentage
of Brine
shrimp
lethality
(Mean ± SD)

Mixture

All types of fever, carminative, digestive etc

98.00 ± 0.01

Fruits

Antioxidant, antitumour, hepatoprotective,
antiageing, hypoglycemic
Antifertility, anticancerous, antiviral, also
beneficial for peptic ulcers, diabetes etc
Antifertiliity, antitumour, antimicrobial
activities
Laxative, diuretic, cardiotonic, antimicrobial
activity etc.

73.00 ± 0.07

Fruits
Roots
Fruits

90.00 ± 0.01
93.50 ± 0.50
87.00 ± 1.73

Discussion

Brine shrimp assay is considered as a reliable indicator for the preliminary assessment of
cytotoxicity, which in most cases correlates reasonably well with cytotoxic and antitumor
properties (14). Toxicity at its lower dosage can serve as pharmacology and it can be
exploited for cell line toxicity and anti-tumour activity. This assay is widely employed in
the screening process of botanical for the isolation of bioactive metabolites (15). Since
cell death, apoptosis approach is one of the strategies in cancer chemotherapy, the general
lethality effect over brine shrimp is considered as cytotoxic effect to cause cell death and
organism death. Besides, there may be specific mode of action of plant drugs like
topoisomerase-I and topoisomerase-II inhibition, inhibition of spindle fibre elongation,
action over cyclin dependent kinases, action over check-points in cell cycle and several
other anticancer properties at cellular and organism level. It is evidenced by many
reports, which suggested the presence of antitumor activity in different ingredients of
Amalakyadi churna. The antitumor activity of piplartine and piperine components of
Piper species by their in-vivo studies on mice transplanted with sarcoma-180 tumor cell
line (16). The antitumor effect of Phyllanthus emblica (17). Thus confirming the presence
of highly biologically active compounds in these extracts.
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Conclusion

From the preliminary screening, it is clear that all the test samples exhibited considerable
cytotoxicity by brine shrimp lethality assay might be due to the presence of secondary
metabolites in their plants extracts. Here, the combination of all these plant materials in
equal proportions making the Amalakyadi churna preparation as one of the rich source of
phytoconstituents and interaction of all these chemicals might be resulted in
synergistically enhanced the rate of brine shrimp lethality than its individual plant
extracts, this lend pharmacological support to folkloric, ethno-medical and traditional
uses of this churna for treatment of various diseases.
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