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ABSTRACT

Cancer is a disease which involves abnormal growth of cells which can
proliferate in an uncontrolled way. It can sometimes metastasize to
various parts of the body. Natural sources having cytotoxicity can be
used to treat cancer. The conventional chemotherapy for malignant
tumor is unfavorable because it can lead to various side effects and
also is the cause of growing resistance towards various anticancer
agents. Therefore, focus has now been shifted from conventional
therapy to natural sources to treat various malignancies. Anogeissus
latifolia is a plant with potent antioxidant activity. It is also reported to
have immune-modulatory, anti-inflammatory, microbicidal, antiulcer,
and hepato protective activity, which makes it an ideal natural

medicinal source which can be developed as an anticancer agent. Its

cytotoxicity has been tested in various human cancer cell lines. The Cytotoxic activity of

hydro alcoholic extract of Anogeissus latifolia leaves was investigated for its anticancer

potential in vitro using Brine shrimp lethality assay (BSLA). BSLA is a simple, preliminary

screening model for bioactive chemicals. It is based on lethality of the test compounds on

brine shrimp (Artemia salina). The percent lethality of the brine shrimp in various

concentration variations was plotted on a graph, and LCso was calculated.
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INTRODUCTION

There are various plants that are discovered every year for treatment of cancer. These plants
may have various valuable properties. It is also reported that various plants although used as
food sources may have mutagenic or genotoxic potential.! Cytotoxicity of the plant depends
on the various chemical compounds and contaminants that are found to be present in the
different parts of the plant. Various assays are developed to assess the potential toxicity of
herbal extracts different biological models. Various medicinal plants like Isatis tinctoria and
Sophora flavescent, have been proved to have anticancer activity.

Anogeissus latifolia belonging to family combretaceae is a deciduous tree almost about
medium in size commonly known as Dhava or Ghatti.! Bark of the plant is smooth and pale
to dark grey in color. Leaves are opposite or sub opposite, distictious, simple, entire with
greyish yellow or whitish hairs below.[! Flowers are sessile, in dense heads, fruits small,
compressed, and winged with beak, seed ovoid. The tree usually flowers and fruits in the
month of September — march.®! Anogeissus latifolia is native to India. The plant is common
in dry deciduous forests. It is found in sub Himalayan tract from Ravi to Nepal, and in most

of south India.l®

Anogeissus latifolia showed cytotoxicity for ethanolic extracts in 9 cancer cell lines by
inhibiting cell proliferation. Cytotoxicity was seen in a concentration dependant manner in
cancers of lung (A549), prostrate (PC-3), breast (T47D and MCF -7), Colon (HCF-16 and
COLO - 205) and leukaemia (THP, HL-60 and K562 by using SRB and MTT assays.!"!

This plant is of extensive ethno-botanic significance. Various secondary metabolites derived
from A. Latifolia have been reported which include polysaccharides, lectins, peptides,
flavonoids and tannins. The phytochemicals found include tri-terpenoids like 3- - hydroxyl-
28- acetyl taraxen and B- sitosterol, leucocyanidin, gallotannins, and many others. A. latifolia
is found to have hypolipidemic diuretic, anti-microbial and hepato protective activity, anti-
ulcer and wound healing activity.®®!

The Methanolic extract of leaf was found to have Anti-Angiogenic activity by CAM assay.
The CAM assay is a simple model to monitor the invasion of cancer cell lines. Jurkat cell

lines were also in line with chick embryo studies.™*"
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Brine shrimp lethality assay

Newly developed bioassays should be reliable and should detect a broad spectrum of
pharmacological activities in a wide range of plants. These assays should be cost effective
and applicable in phytochemical screening of medicinal plants. Cytotoxic in vivo lethality
observed in a zoologic organism can be used to monitor the preclinical preliminary screening
of a bioactive natural compound. Biological assays have been developed which include
various species of Artemisia like A. Salina, A. franciscana, A. armiana and Thammocephalus
platyrus. These toxicity tests can be employed as a useful tool for preliminary assay of
toxicity.[181%20

Brine shrimp assay is used to detect cytotoxicity. It is simple in process as compared to other
tedious and expensive in-vitro and in-vivo anti-tumor assays. ! Advantages of brine shrimp
are that it is rapid (required about 24 hours), inexpensive, simple. It required no sophisticated
equipment and needs a relatively small quantity of the drug. Statistical validation is carried
out utilizing a large number of organisms. Implementation of BSLA in several studies has
demonstrated a good correlation between results between the lethal concentration that Kills
50% of the exposed population (LC50) obtained with Brine Shrimp and acute oral toxicity

assay in mice.l?>#!

The present study evaluates the cytotoxic activity of hydro-alcoholic (70: 30 Methanol:
Water) extract of leaves of Anogeissus latifolia (combretaceae) on Brine Shrimp. Here, (70:
30 Methanol: Water) solvent was used to extract media as it is cheap, easily available and

non-toxic.

MATERIALS AND METHODS
Procurement of Plant Material- Leaves of Anogeissus latifolia were collected. The
collected leaves were thoroughly washed with distilled water. The leaves were sun-dried and

powdered. The powder was authenticated by Department of Botany, Guru Nanak Khalsa.

College, Matunga, Mumbai — 400019. The voucher specimen (Specimen No. - # rcb p

1050448) has been preserved for future reference.

Preparation of Crude Extract
The powdered plant material of A. Latifolia was subjected to soxhlet extraction to prepare
hydro alcoholic (70:30 — Methanol: Water) solvent for a larger period of time by, and was
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followed by filtration, evaporation and concentrated to dryness under reduce pressure using

rotary evaporator.?”

Hatching of Brine Shrimps

About 1gm of Artemia Salina (Linnaceae) cysts procured from local pet shops was aerated in
1-liter capacity hatching chamber containing salt water (30% NaCl solution, pH — 8.2).
complete aeration was provided to the hatching chamber. The cysts were incubated at room
temperature (24°C - 28°) for 48 hours under continuous illumination. Newly\ hatched freely
swimming pink colored nauplli were harvested. As the empty cyst capsules floated on the
surface, the collection of the nauplii from the bottom of the hatching chamber ensured pure
harvest. These nauplii were then used for the bioassay. Varying concentrations of the test
sample (extract) was prepared by dissolving it in artificial sea water (30% NaCl solution, pH
— 8.2) ranging from 1pg/ml - 1000 pg/ml. the vehicle used was 1% DMSO.2 Artificial
saltwater containing 1% DMSO was used as control.

The bioassay system was prepared with artificial sea water containing the varying
concentration of the extract in a test tube. 1% yeast was added as a feed. The concentration of
each dose were prepared in triplicates. 10 naupliis were transferred in each of the above test
tube and the setup was kept for 24 hours under constant illumination. Number of surviving
naupliis were counted with the help of hand lens after the period of 24 hours. LC50 values

were then determined on the average of the percent mortality.?>*%

OBSERVATIONS
1. % Mortality of the Brine shrimp as per the concentration of test drug.

Conc. of Samples No. of alive shrimp _
(Hg/ml) Test1 | Test2 | Test3 TSOta' No of | % Mortality |  LC50
urvivors
1 9 10 10 29 3.33
5 8 9 10 27 10
25 8 8 9 25 16.66
50 7 8 7 22 26.66
100 5 6 5 16 5355 125ug/ml
150 5 4 2 11 63.33
250 1 1 0 2 93.33
300 0 0 0 0 100
400 0 0 0 0 100
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500 0 0 0 0 100
1000 0 0 0 0 100
Control 9 10 10 29 3.33

Statistical analysis
The test tubes were inspected for living nauplis after a period of 24 hours. The control group
had all the nauplii surviving throughout the period. Dose concentration group of 125ug/ml

had 50% mortality and dose concentration of 250ug/ml had 90% mortality.

Hence, LC50 was found to be 125ug/ml and LC90 was found to be 250ug/ml.
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RESULTS AND DISCUSSION

Anogeissus latifolia was tested for concentrations ranging from 1pg/ml - 1000 pg/ml to
determine the brine shrimp lethality. Out of the various concentrations 125ug/ml was found
to inhibit 50% of the Brine shrimp. The observed lethality of A. Latifolia extract to brine
shrimps indicated the presence of potent cytotoxic and probably antitumor component of

these plant.

Brine shrimp lethality assay determines cytotoxic activity by a simple method in an efficient,
rapid and inexpensive way. It is an excellent choice for testing bioactivity of various plants.
According to Meyer et al., crude plant extract is toxic (active) if it has an LC50 value of less

than 1000 pg/mL while non-toxic (inactive) if it is greater than 1000 ug/mL.m]

Anogeissus latifolia has significant anti-oxidant activity. Various oxidation procedures
induced by ROS result in cell membrane disintegration, membrane protein damage and DNA

mutation which can lead to initiation of development of cancer. Anti-oxidant drugs can
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provide significant contribution in prevention and treatment of such diseases. A. latifolia also
consists if B-sitosterol and triterpenoids which can be isolated and used as an anti-tumor
agent. Hydroalcholic extract (70:30 — Methanol: Water) of A. latifiolia is consists of various
phytoconstituents such as flavonoids, polyphenols, saponins, tannins which have therapeutic

potential in treatment of malignancies,

A latifolia is reported to be a good Hepato protective and Anti-ulcer agent. Anticancer cell
line studies should be hence carried out in Gastric and liver cell lines. In-vivo studies should

be carried out in various models like zebra fish.

CONCLUSION
From the present study it can be concluded that Anogeissus latifolia can be developed as a

potential anticancer agent.

The ethno-pharmacological activity present in the above plant is due to presence of various
bioactive compounds. Although BLSA, is inefficient in determining its mechanism of action,
it is certainly useful in providing a preliminary screening model that can be supported by
more studies. Various further research studies are required in this process. Further studies on

the molecular level are required to assess its mechanism of action.
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