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ABSTRACT

Objective: Evaluation of anticancer activity of various extracts of leaves of Tridax procumbens by 3-(4,5-dimethyl-thiazole-2-yl)-2,5-diphenyl 
tetrazolium bromide (MTT) assay, and trypan blue dye exclusion assay against A549 (human lung cancer cell line), Hep G2 (human liver carcinoma 
cell line).

Methods: In vitro anticancer activity of ethanol, acetone, and aqueous leaf extracts of T. procumbens was evaluated on selected cancerous cells lines 
by MTT assay and trypan blue dye exclusion assay. MTT assay is based on the capacity of mitochondrial enzymes of viable cells to reduce the yellow 
soluble salt MTT to purple blue insoluble formazan precipitate which is then quantified spectrophotometrically at 570 nm. Trypan blue assay is 
based on staining of cells. Cells are then counted using hemocytometer under the microscope, non-viable cells were stained blue, viable cells remain 
unstained.

Results: The aqueous leaf extract of T. procumbens has not shown any anticancer activity. However, potent anticancer activity was shown by the 
acetone and ethanol leaf extracts of T. procumbens on A549 (human lung cancer cell line), Hep G2 (human liver carcinoma cell line).

Conclusion: The medicinal plant i.e., T. procumbens was studied by in vitro evaluation methods i.e., MTT assay and trypan blue exclusion assay. The 
acetone and ethanol leaf extract of T. procumbens have shown potent anticancer activity on selected cancerous cell lines. More efforts are needed to 
explore potent anticancer plants from the mother earth and save humans around the world from cancer.

Keywords: Anticancer activity, Tridax procumbens, 3-(4,5-dimethyl-thiazole-2-yl)-2,5-diphenyl tetrazolium bromide assay, Trypan blue exclusion 
assay, A549, Hep G2.

INTRODUCTION

Cell division in humans is mainly controlled by DNA of the cell. 
Main factors are responsible for the cause of cancer such as 
chemical carcinogens, viruses, chromosomal rearrangement or 
spontaneous  transformation, and tumor suppressor genes. Cancer 
can be caused by any of the three ways improper diet, genetic 
factors, and environmental factors [1,2]. More than 35% of all 
cancers worldwide are caused by improper diet in the case of colon 
cancer; diet may account for more than 80% of the cases. Alcohol 
and cigarettes to their diet, the percentage cause of cancer may 
increase to 60%. Plants have been demonstrated clinical source 
for anticancer compounds. However, many of the plant products 
and their derivatives are approved for cancer control. Hence, the 
development of new drugs to play an important role in cancer 
control is greatly desired [3].

Tridax procumbens is an annual or short-lived perennial annual herb. 
Leaves are membranous, scaberulous, glabrata beneath, auricled at 
the base, irregularly toothed. Flower heads have long stalk, Yellow 
hard, rounded, 2.4-3.9 cm across, often 2-5 clustered together in the 
axils of leaves or terminal. Petals are about 2 cm long, tubular, yellow 
in color. Anther tails are fimbriate. Achenes are curved, compressed 
CA. 8 mm long, tip narrowed, with one rib on each face. In the Indian 
systems of medicine (Ayurveda, Siddha, and Unani) T. procumbens 
is used either as a single drug or in combination with other drugs. 
Traditionally, it is used for the treatment of bronchial catarrh, 
dysentery, malaria, stomachache, diarrhea, high blood pressure 
and to check hemorrhage from cuts, bruises, and wounds and to 

prevent falling of hair. The leaf extract has been extensively used in 
Indian traditional medicine as anticoagulant, anticancer, antifungal, 
and insect repellent [4]. The basic fraction from the leaves of T. 
procumbens has been identified as alkaloids, carotenoids, flavonoids 
(catechins and flavones), saponins, and tannins [5]. Dexamethasone 
luteolin, glucoluteolin, β-sitosterol quercetin, β-sitosterol-3-O-β-D-
xylopyranoside, and flavonoid procumbenetin have been isolated 
from leaf [6]. Several workers have reported on the different 
biological activities of T. procumbens in various in vitro and in vivo 
test models. Different extracts of this plant have been found to exhibit 
antibacterial, anti-inflammatory, hepatoprotective, anti-ulcer and 
antioxidant, immunomodulatory [7-9].

The aim of the present study was to evaluate anticancer activity of 
various leaf extracts of T. procumbens on selected cancerous cell lines 
i.e., A549 and Hep G2 by in vitro evaluation by 3-(4,5-dimethyl-thiazole-
2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay and trypan blue 
dye exclusion assay.

METHODS

Plant material
The plant was identified and authenticated by plant taxonomist. The 
fresh leaves were separated from the plant and shade dried. The 
separated leaves were powdered in a mechanical grinder and fine 
powder was collected by passing through sieve no: 40.

Preparation of leaf extracts
For the preparation of leaves extracts 50 g of T. procumbens was 
separately extracted using ethanol, acetone, and aqueous solvents 
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using soxhlet extractor at a temperature 45°C. The extracts were 
concentrated and dried by using rotary evaporator and was stored in 
a refrigerator at 4°C.

Chemicals
The chemicals used in the present study, MTT, fetal bovine serum (FBS), 
phosphate buffered saline (PBS), and antibiotics from Sigma-Aldrich 
and Hi-media, Mumbai.

Cell lines and culture conditions
A549 and Hep G2 were procured from National Centre for Cell 
Science at Pune was maintained in RPMI-1640 supplemented with 
10% FBS, antibiotic 2% (penicillin or streptomycin) in a humidified 
atmosphere of 5% CO2 at 37°C until confluent. The stock cultures 
were grown in culture flask and the experiments were carried out 
in 96 well plate.

Anticancer studies
The anticancer activity of leaf crude extracted compound was studied. 
The anticancer activity was evaluated by MTT assay and trypan blue 
dye exclusion test.

MTT assay
The MTT assay is based on the cleavage of the soluble yellow 
tetrazolium salt MTT into a blue colored formazan by the 
mitochondrial enzyme succinate dehydrogenase. This assay is 
extensively used for measuring cell survival and proliferation. There 
is a direct proportionality between the formazan produced and the 
number of viable cells. However, it depends on the cell type, cellular 
metabolism, and incubation time with MTT. This method is based 
on the capacity of mitochondrial enzymes of viable cells to reduce 
the yellow soluble salt MTT to purple blue insoluble formazan 
precipitate which is quantified spectrophotometrically at 570 nm 
after dissolving in DMSO. Cells are plated on to 96 well plates at and 
allowed to grow in CO2 incubator for 24 hrs (37°C, 5% CO2). The 
medium is then removed and replaced by fresh medium containing 
different concentrations of leaf extract for 48 hrs. The cells are 
incubated for 24-48 hrs (37°C, 5% CO2). Then, 20 μL MTT stock 
solution (5 mg/mL in PBS) is added to each well and incubated for 
4 hrs. The medium is removed and 200 μL DMSO is added to each 
well to dissolve the MTT metabolic product. Then the plate is shaken 
at 150 rpm for 5 minutes, and the optical density is measured at 
570 nm [10,11].

% Cell viability=([O.D of control−O.D of test compound]/[O.D. of 
control]) × 100
O.D: Optical density

Trypan blue exclusion assay[10,11]
This the most commonly utilized test for measuring cell viability. The 
assay is based on the fact that the chromophore is negatively charged 
and does not interact with the cell unless the membrane is damaged. 
Therefore, all the cells which exclude the dye are viable. In this 
assay, the cells are washed with Hank’s buffered salt solution (HBSS) 
and centrifuged for 10-15 minutes at 10,000 rpm. The procedure 
is repeated thrice. The cells are suspended in a known quantity 
of HBSS, and the cell count is adjusted to 2×106 cells/ml. The cell 
suspension is distributed into Eppendorf tubes. The cells are exposed 
to various leaf extracts separately and incubated for 3 h at 37°C. 
After 3 hrs, dye exclusion test is performed. The cell suspension was 
diluted with 0.4% trypan blue dye solution (1:1). Mixed thoroughly 
and was allowed to stand for 5 minutes at room temperature. Cells 
are then counted using hemocytometer. When observed under the 
microscope, non-viable cells were stained blue, viable cells remain 
unstained [10,11].

% Dead cell=No. of dead cells/(Sum of the live cells and dead cells) 
× 100

RESULTS

The anticancer activity of various leaf extracts of T. procumbens on 
selected cancerous cell lines, i.e., A549 and Hep G2 human cancerous 
cell lines was estimated by MTT assay and trypan blue dye exclusion 
test. The aqueous extract leaf of T. procumbens has not shown 
anticancer activity on selected cancer cell lines. The acetone and 
ethanol leaf extracts showed a potent anticancer activity on Hep 
G2 and A549 cancerous cell line by MTT assay and trypan blue dye 
exclusion assay.

The results of MTT assay of acetone and ethanol extracts of 
T. procumbens on Hep G2, A549 cancerous cell lines were represented 
in Graphs 1 and 2 respectively.

The results of trypan blue exclusion assay of acetone and ethanol 
extracts of T. procumbens on Hep G2 and A549 cancerous cell lines were 
represented in Graphs 3 and 4 respectively.
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Graph 1: Anticancer activity of various leaf extracts of Tridax 
procumbens on Hep G2 cancer cell line by 3-(4,5-dimethyl-

thiazole-2-yl)-2,5-diphenyl tetrazolium bromide assay
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Graph 2: Anticancer activity of various leaf extracts of Tridax 
procumbens on A549 cancer cell line by 3-(4,5-dimethyl-thiazole-

2-yl)-2,5-diphenyl tetrazolium bromide assay
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DISCUSSION

Natural products have received increasing attention over the 
past 30 years for their potential as a novel cancer preventive and 
therapeutic agents [12,13]. In parallel, there is increasing evidence 
for the potential of plant-derived compounds as inhibitors of various 
stages of tumorigenesis and associated inflammatory processes, 
underlining the importance of these products in cancer prevention 
and therapy. Approximately 60% of drugs currently used for cancer 
treatment have been isolated from natural products [14]. These 
include vinca alkaloids, Taxus diterpenes, camptotheca alkaloids, and 
podophyllum lignans. Bidens pilosa in cervix cancer [15,16]; Citrullus 
colocynthis in breast cancer [17,18]; Crocus sativus in cervical 
epithelioid carcinoma cancer [19,20]. At this time, more than 3000 
plants worldwide have been reported to have anticancer properties. 
Globally, the incidence of plant-derived products for cancer treatment 
has increased. Hence, an attempt has made to study the cytotoxic 
activity of various extracts Tridax procumbens against various human 
cancerous cell lines.

CONCLUSION

The plant was initially selected and tested for anticancer activity 
based on their historical and other traditional uses. The leaf extracts 
of T. procumbens (acetone, ethanol, and aqueous) were prepared and 

tested for their potential as anticancer activity by in-vitro evaluation 
methods, i.e., MTT assay and trypan blue exclusion assay. This was done 
by closely monitoring the viability of cultured human cells exposed to 
the plant extracts. More efforts are needed to explore potent anticancer 
plants from the mother earth and save humans around the world from 
cancer.
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Graph 3: Anticancer activity of Tridax procumbens on Hep G2 
cancer cell line by trypan blue dye exclusion assay 
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Graph 4: Anticancer activity of Tridax procumbens on A549 cancer 
cell line by trypan blue dye exclusion assay 
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