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Abstract- The present study attempts to evaluate the phytochemical activity and in vitro anticancer activity of Eupatorium 

triplinerve methanol extract against lung cancer cell line A-549 and normal cell line Vero. The compound was analyzed for the 

presence of various phytoconstituents and screened for its cytotoxicity at five different concentrations by MTT assay. The 

phytochemical profile exhibited the presence of alkaloids, phenolics, flavonoids and steroids. The study documented that the 

percentage of cell viability has been reduced with the increased concentration, as evidenced by cell death. Eupatorium 

triplinerve extract shows potential cytotoxic activity with CTC50 of 450 µg/ml and 110 µg/ml against A-549 and Vero cell line 

respectively. The result obtained was comparably potent, the crude extract showed moderate activity against cancer cells and it 

was less toxic to the normal cells. In future, research need to be explored in the purification of this extract and identification of 

lead compound which could be used as a therapeutic tool against lung cancer. 
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I. INTRODUCTION 

 

Cancer is still a major threat among the raising human 

population, despite the development of advancements in 

medical science and the modern therapeutic techniques. 

Cancer has been developed as a major global problem 

matching its effects in the industrializing nations due to their 

changes in lifestyle and average increase in life span [1]. 

This may affect any social class, any race or any age group, 

even the foetus. 

 

Cancer is caused by uncontrolled proliferation of cell which is 

mainly due to the failure in checkpoint machinery that 

neglects to identify the flaw during cell division. The cancer 

cells do not sustain apoptosis meanwhile it causes damage to 

healthy cells by metastasis. So, the complete cell cycle gets 

affected and the whole system gets disintegrated [2]. 

 

Presently chemotherapy is one of the commonly used 

treatments among various types of therapies. But the usage 

of this treatment is refused continuously among the society 

because of its nature of causing side effects. The way of 

damaging the normal cells along with the cancerous cells 

turns the whole world towards the natural resources like 

plants for the purpose of non-toxic remedies [3]. 

 

Plants are the resources of many chemical substances which 

are classified as primary and secondary metabolites, where 

the secondary compound have no direct role in the growth 

and development of plants rather than act as a natural drug 

for various diseases. The active compound present in the 

medicinal plants are act as the biological agents like anti-

inflammatory, anticancer, contraceptive and has different 

effects on hematopoietic cells, [4] lipids [5] and 

cardiovascular systems [6]. 

 

The plant Eupatorium triplinerve is selected for the isolation 

of active compound for anticancer activity. It is an 

ornamental erect perennial herb with aromatic leaves found 

in and around the districts of Coimbatore and The Nilgiris of 

Tamil Nadu. Traditionally the whole plant is used in the 

diseases of liver, spleen, abdominal complaints and tumours. 

The investigation of this study is based on their use in 

traditional system of medicine. 

 

The present study deals to evaluate the potency of methanol 

crude extract from Eupatorium triplinerve against the lung 

cancer cell line and further suggested for the isolation and 

identification of potential anticancer drug. 

 

II. MATERIALS AND METHODS 

 

Cell lines and culture conditions 

In this study two cell lines were used viz., Lung cancer cell 

line (A 549) and the normal fibroblast cells (Vero). The cell 
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line was procured from National Centre for Cell Sciences 

(NCCS), Pune. 

 

The cell lines were grown in Dulbecco‟s Modified Eagle 

Medium (DMEM) supplemented with 2mM glutamine, 1.5 

mM sodium pyruvate, 0.2 mM essential amino acids, 2g/L 

sodium bicarbonate and 10% Fetal Bovine Serum (FBS) 

(Sigma). Cells were cultured in a humidified condition with 

5% CO2. 

 

Preparation of plant extract: 

The different parts of the Eupatorium triplinerve plant was 

collected from, The Nilgiris, Tamil Nadu, India. The 

collected plant parts were then shade dried and made as 

powdered material. It was then extracted with the methanol 

using the maceration technique. The macerated extract was 

then clarified, filtered and stored at refrigeration condition 

until use. 

 

Qualitative phytochemical tests 

The qualitative analysis is very important to identify the 

phytochemical constituents present in the different parts of 

medicinal plant Eupatorium triplinerve. The medicinal value 

is purely depending upon the bioactive compounds present 

in it. The extracted plant samples were then subjected to 

qualitative screening to confirm the presence of 

phytochemicals like saponins, tannins, steroids, starch, 

carbohydrates, proteins, amino acids, alkaloids, phenols, 

flavonoids and glycosides following the standard protocols 

[7]. 

 

Trypan blue exclusion test 

The cell viability was determined by trypan blue dye 

exclusion dye method. The cancer cells and the normal cells 

were seeded at a density of 1x10
6
 cells/well with different 

concentration of extracts and incubated at 37°C in the 

presence of 5% CO2. After 72 hr, 20 µl of medium and equal 

volume of 0.2% trypan blue were mixed, viable and dead 

cells were counted by Neubauer haemocytometer [8]. 

 

Cell viability (%) = Number of live cells/Number 

of total cells x 100 

 

MTT assay 

Cells were seeded in 96-well tissue culture plate at a 

concentration of 1x10
6
 cells/well. Stock solutions of extracts 

(1 mg/ml) were prepared in DMSO and diluted to the 

required concentrations (1000, 500, 250, 125 and 62.5µg/ml) 

using the cell culture medium. Appropriate concentration 

was added to the cell cultures and incubated for 72 hrs at 

37°C. Incubated cells was then subjected to MTT (3-(4, 5-

Dimethylthiazol-2-yl)-2), 5-diphenyltetrazolium bromide, 

and concentration determined by colorimetric assay. The 

tetrazolium is used to determine cell viability in assays of 

cell proliferation and cytotoxicity. MTT is reduced in 

metabolically active cells to yield an insoluble purple 

formazon product. Assay plates were read using an ELISA 

reader at 520 nm. The cytotoxicity data was standardized by 

determining absorbance and calculating the correspondent 

extract concentrations. Data generated were used to plot a 

dose-response curve of which the concentration of extract 

required to kill 50% of cell population (IC50 / CTC50) was 

determined [9]. 

 

% Growth Inhibition = (100 – [(OD value of control/OD 

values of test)] x 100) 

 

III.  RESULTS AND DISCUSSION 

 

The plant extract was subjected to various phytochemicals 

analysis tests and were found to contain alkaloids, 

carbohydrates, amino acids, proteins, tannins, phenolics, 

saponins, steroids and flavonoids (Table 1). 

 

Table 1: Phytochemical analysis of Eupatorium triplinerve 

methanol extract 

 

+ = Presence, - = Absence 

 

 

Medicinal plants are used for discovering and screening of 

the phytochemical constituents which are helpful for the 

discovery of new drugs. This present study has revealed the 

presence of phytochemicals and can be considered as active 

chemical constituents. The obtained results are comparable 

with the previous reports such as flavonoids are found in 

many plants such as Punica granatum, Psidium gujauva, 

Morus alba, Ficus palmate, Fagonia cretica and Acacia 

nilotica [10]. Epidemiologic studies recommend that 

coronary heart disease is opposed by dietary flavonoids and 

plants having alkaloids are used in medicines for reducing 

headache and fever. The presence of phenolics confers for 

the antibacterial activity of the extract [11]. The antidiuretic, 

anti-inflammatory, antianalgesic, anticancer, antiviral, 

antimalarial, antibacterial and antifungal activities of the 

medicinal plants are due to the presence of the secondary 

metabolites [12].  

 

 

S. No Name of the test Methanol extract 

1.  Alkaloids + 

2.  Carbohydrates + 

3.  Glycosides - 

4.  Proteins + 

5.  Amino acids + 

6.  Tannins + 

7.  Phenolics + 

8.  Saponins + 

9.  Flavonoids + 

10.  Steroids + 
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Table 2: Determination of mitochondrial synthesis by MTT 

assay in A-549 lines and Vero cells 

Sample Concentration 

(µg/ml) 

CTC50 

A-549 

cells 

CTC50 

Vero 

cells 

Eupatorium 

triplinerve 

methanol extract 

1000 

500 

250 

125 

62.25 

450 

µg/ml 

110 

µg/ml 

 

The cells were examined for its percentage viability by 

Trypan blue dye exclusion method and cell viability was 

found to be 95-98 % for both A-549 and Vero cell lines. The 

cells below 95% viability are not considered for cytotoxic 

activity. 

 

The cytotoxicity study was carried out for the crude 

methanol extract of the plant. Cytotoxic activities of all the 

test compound was expressed as percentage growth 

inhibition in MTT assay. The CTC50 value for methanol 

extract was found to be 450µg/ml for A-549 and 110µg/ml 

for Vero cell line respectively (Table 2). 

 

The study reveals that the E. triplinerve has potential in 

inhibiting lung cancer cells. In normal cells at higher 

concentration the viability percentage was moderate and 

decrease in concentration has increased viability as the toxic 

level in crude is more at higher concentration. This implies 

increase in concentration has started inhibiting the normal 

cells. Concentration below 500µg/ml has showed drastic 

decrease in two-fold in dead cells. The ranges between 250-

500µg/ml have clearly determined the CTC50 value as 

450µg/ml for cancer cells (Fig 1 and 2) and 110µg/ml for 

normal cells (Fig 3and 4).  

 

The inevitability of finding the plants that replaces 

chemotherapy and cytotoxic towards the complicated 

disease like cancer is more essential [13]. Use of in vitro 

assays for the screening of potential anti cancer agent has 

been a common practice almost since the beginning of 

cancer chemotherapy. The gradual increase of using the 

active components of natural resources as the cytotoxic 

agent, plants are transfigured as the popular anticancer 

sources [14]. 

 

IV. CONCLUSION 

 

A crude extract is an extremely complicated mixture of 

several phyto compounds that possess pharmacological 

activities. The present study demonstrated the presence of 

phytochemicals such as alkaloids, carbohydrates, amino 

acids, proteins, tannins, phenol, saponins, steroids and 

flavonoids. The result obtained was comparably promising 

and this crude extract showed moderate activity against lung 

cancer cells and it was less toxic to normal cell. Future 

investigations are required to identify, isolate and purify the 

lead compound that could be used as a potent therapeutic 

tool against lung cancer.  
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Figures 

 
Fig.1 The cytotoxic effect of Eupatorium triplinerve 

methanol extract to A 549 cells 

 

 
Fig.2 Control A 549 cells 

 

 
Fig. 3 Less cytotoxic effect of Eupatorium triplinerve 

methanol extract to Vero cells 
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Fig. 4 Control cells of Vero 
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