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Abstract 
Cancer is an uncontrolled cell proliferation with the potential to invade every part of the body.  
The treatment methods available today such as chemotherapy have not led to a significant 
reduction in the mortality rates. Hence it is evident that different methodologies are to be 
adopted to combat the dreaded disease. Medicinal plants have been used from time 
immemorial to treat various illnesses. The medicinal plants have bioactive molecules that have 
been developed into drugs. Many such molecules are now being utilised as anticancer drugs. 
 The present study aims at investigating anticancer potential of (EEAL & AEAL) on Ehrlich Ascites 
Carcinoma cell lines. In vitro cytotoxic assay such as Trypan Blue exclusion and MTT assay were 
carried out against EAC cell lines. The result revealed the significant cytotoxic effect of the 
extract against EAC cells. From the study it was observed that the ethanolic and aqueous extract 
of Apium leptophyllum pers showed potent anticancer activity against EAC cell line. 
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INTRODUCTION 
The increasing occurrence of cancer has created a 
need for the development of medical solutions for 
fighting it. The allopathic medicine offers many 
methods to fight the disease. But it is evident that 
the healthy cells are also damaged during the 
treatment. Hence it is always better to refer to our 
traditional systems of medicine for the newer 
medications that can arrest menacing disease. 
Traditional medicine uses plant or animal-based 
properties as remedies for various ailments. 
Research to develop anticancer drugs from plants 
began from 1950s [1]. 

Factors that contribute to the onset of the disease 
include tobacco consumption (25-30%), infections 
(15-20%), diet and obesity (30-35%), radiation 
(ionizing and non –ionizing radiation up to 10%) lack 
of physical activity, stress and environment 
pollutions [2]. Chemoprevention is a major method 
adopted to prevent the cancer growth which utilize 
natural and synthetic interventions 
[3].Chemotherapy using synthetic drugs can produce 
severe toxic side effects and hence its usage has been 
restricted [4]. Chemotherapy is considered as the 
most important and inevitable method of treatment 
for the control of advanced stages of  malignancies. 
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All the treatment models have their own side effects 
[5]. 
Vinblastine and Vincristine were the first plant-based 
drugs used clinically for the treatment of cancer. 
These compounds are primarily used in combination 
with other cancer chemotherapeutic drugs for the 
treatment for a variety of cancers, including 
leukemia, lymphomas, and breast and lung cancer 
[6]. The recent research reports that the metabolites 
derived from plants possess potential to inhibit and 
delay the multistage process of tumor growth[7].In 
modern medicine the secondary metabolites 
isolated from plants are evaluated for their 
anticancer efficacy and resulted in the discovery of 
30 effective anticancer drugs[8].The essential 
advantages of plant based medicines are their safety 
efficacy and affordability [9]. 
Apium leptophyllum contains essential oil comprising 
thymol, thymoquinol used as carminative. Hence in 
the present study Apium leptophyllum a common 
plant of apiaceae was selected to assess its 
anticancer potential employing various In-Vitro 
methods. 
 
 
MATERIALS AND METHODS 
Preparation of Plant Extract 
The collected seed of Apium leptophyllum were 
cleaned and powdered coarsely with a blender. The 
extraction was carried out using Soxhlet. 
Aqueous extraction -weighed 10 gm of powdered 
sample and extracted with 100 ml boiling water by 
maceration for 48 hours.   
Ethanol Extraction - 10 gm of powdered sample was 
extracted with 150ml of ethanol in a shaker at room 
temperature for 48 hours. 
The respective extracts were filtered through 
Whatman No-1 paper, concentrated and dried under 
vacuum. The extracted samples were stored in 
airtight containers at -20 C until use. 
TUMOR CELLS 
Ehrlich Ascites Carcinoma (EAC) cells were obtained 
from Amala Cancer Research Centre, Trissur, Kerala, 
India and they were maintained by weekly intra – 
peritoneal inoculation of 1X106 cells / mouse [10]. 
ANTICANCER ACTIVITY 
IN-VITRO CYTOTOXICITY: 
The cytotoxic effect of the aqueous and ethanolic 
extracts of the plant was evaluated against EAC cell 
lines using Trypan Blue Exclusion method [11] and 
MTT assay [12].  

MTT ASSAY 
EAC cell lines were cultured in 96 well plates with 
growth medium RPMI (Roswell Park Memorial 
Institute) 1640 and 10% FCS (Fetal Calf Serum). 
Increasing concentrations of EEAL was added to the 
cells and incubated at 37 ºC for 14 hrs in CO2 
incubator with 5% CO2. The media was replaced with 
a fresh growth medium along with 20µl of 3,4,5 
dimethyl thiazol-2yl 2,5 di phenyl tetrazolium 
bromide (MTT).It was then incubated for4 hours  at 
37oC. A purple precipitate was clearly visible under 
the inverted microscope then the growth medium 
was removed and 200 ml of 0.1%  0.1 N acidic 
isopropyl alcohol was added to the cells to dissolve 
the MTT, formazan crystals. Then the covered plates 
were kept in the dark at 18-24 º C   overnight. The 
samples colour was read at 570 nm. Experiments 
were repeated at thrice. The average was calculated 
and compared with the control test samples. The 
percentage growth inhibition was calculated using 
the following formula [13]. 
TRYPAN BLUE EXCLUSION METHOD 
The tumor cells were aspirated from peritoneal 
cavity of tumor bearing mice using an insulin syringe 
and transferred to a test tube containing isotonic 
saline. The cells were then washed in normal saline 
and the cell number was determined using a 
haemocytometer and adjusted to 1X 10   cells / ml. 
For the cytotoxicity assay, different concentrations 
of the extracts (50-1000µg/ml) were added to each 
tube and the volume was adjusted to one ml with 
normal saline. Control tubes were maintained with 
the saline and tumor cells. All the tubes were 
incubated at 37º C for 3 hrs. 0.1 ml of test sample and 

0.1ml of 0.2 Trypan blue dye in isotonic saline were 
mixed and the number of viable cells were counted 
using haemocytometer. 
 
RESULTS AND DISCUSSION 
Cytotoxic Effect of   EEAL and AEAL on EAC cells 
(MTT ASSAY) 
The results revealed that EEAL was more cytotoxic 
against Ehrlich Ascites Carcinoma. The results of the 
MTT assay and the Trypan Blue Exclusion test are 
depicted in Table 1&2 respectively. 
Table -1 showed that 250µg/ml concentration of   

EEAL and AEAL   produced   84.47 and 76.33 
cytotoxicity with IC 50 value 133µg and 120µg. The 
results also showed that the cytotoxic effect of the 
extracts was dose dependent. 
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S.No Conc of Plant 
Extract µg/ml 

Percentage of 
cytotoxicity 
Aqueous Extract 

Percentage of 
cytotoxicity 
Ethanol Extract 

1 25 17.69 38.42 

2 50 35.38 51.83 

3 100 46.76 64.87 
4 150 56.39 74.17 
5 200 71.18 82.30 
6 250 76.33 84.47 

 
Cytotoxic Effect of   EEAL and AEAL on EAC cells 
(Trypan Blue method) 
Table 2- It is evident that the percentage of death 
cells rate of   Ehrlich Ascites Carcinoma cells 

increased with increase in concentration of extracts 
of Apium leptophyllum pers.  

 
Table 2: In vitro Cytotoxicity- Trypan Blue   Assay   of Aqueous and Ethanolic extracts of Apium   leptophyllum 
pers 

S.No Conc of Plant 
Extract µg/ml 

Percentage of Death cells (Non-
viable cell) Aqueous Extract 

Percentage of Death cells (Non-
viable cell) Ethanol Extract 

1 Control 5.12 7.25 
2 50 31.61 53.46 
3 100 46.54 61.07 
4 200 67.00 77.79 
5 500 77.69 86.41 
6 1000 87.32 98.87 

 
The percentage of viable cells decreases with 
increase in concentration of the plant extract. The 
Aqueous extract showed 87.32% and Ethanolic 

extract showed 98.87 of cytotoxicity (1000µg) 
 
DISCUSSION 
Cancer is often associated with high risk of death and 
the toxic side effects caused by the   medication. 
Today people are turning towards complementary 
and alternative methods of medical treatment such 
as usage of phytomedicine [14]. 
The yellow colour tetrazolium MTT (3- (4,5 dimethyl 
thiazolium-2)- 2, 5 di phenyl tetrazolium bromide) is 
reduced metabolically by the action of mitochondrial 
dehydrogenase to generate reducing equivalents 
such as NADH and NADPH. The intracellular purple 
formation can be solubilized and quantified by 
spectroscopic method. The plant extract (EEAL and 
AEAL) might have induced apoptosis in the EAC cells 
resulting in the loss of mitochondrial function which 
is evident from the decreased production of 
formazon salt [15]. 
The trypan blue dye exclusion method based on the 
principle that death cell accepts the dye and stain 
with blue colour. The cytotoxic effect of aqueous and 
ethanolic extract of EAC cell lines was tabulated. 

(Table-2). The percentage of dead cells  increased 
with increasing concentrations of the extract [16] . 
 
CONCLUSION 
The current study revealed that the Ethanol and 
Aqueous extract of plant Apium leptophyllum pers 
possess a potent anticancer activity against EAC cells 
by In-Vitro methods. The present work clearly 
depicted that EEAL possess comparatively better 
activity than AEAL. 
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