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ABSTRACT 

Plant research has been intensified worldwide in the recent times. A large number of medicinal plants and their purified constituents were proved 
to have immense therapeutic potentials and have been reported to exhibit antioxidant activity. In this study, attempts are made to evaluate the 
antioxidant and antitumor potentials of aqueous extract of Terminalia catappa bark. The anti tumor study was carried out against Ehrlich Ascites 
Carcinoma Cell line. In-Vitro antioxidant activity was investigated using DPPH assay, superoxide anion scavenging assay, nitric oxide (NO) 
scavenging and metal ion chelating assays. For assessing In-vitro antitumor activity, cytotoxicity of the extract against Ehrlich Ascites Carcinoma cell 
line was studied using Trypan blue dye exclusion method and MTT assay. The results of the present study clearly depicted that aqueous extract of 
Terminalia catappa bark has potent antioxidant and antitumor activities. 
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INTRODUCTION 

Free radicals play a major role in the development of chronic and 
degenerative diseases such as cancer, arthritis, autoimmune 
disorders, aging, cardiovascular and neurodegenerative diseases [1-
5]. Imbalance in the formation and neutralization of free radicals 
generates a condition called oxidative stress, which affect the cell 
membranes and major biomolecules [6-11]. 

Cancer is the third leading cause of death worldwide, preceded by 
cardiovascular and infectious diseases. Oxidative stress, unhealthy 
lifestyle, hormonal imbalance and chronic infections are the major 
causes of cancer. Free radical scavenging activities of endogenous 
and exogenous antioxidants prevent and repair the damages caused 
by ROS and RNS. Thus antioxidants enhance the immune defence 
and thereby reduce the incidence of cancer and other degenerative 
diseases. 

The search for herbal based drugs and dietary supplements has been 
increased in the recent years, because of better curative potential 
and without side effects. Tropical almond which is botanically 
equated as Terminalia catappa has been reported to have many 
pharmacological activities. It was reported earlier that various 
extracts of leaves and bark of T.catappa possess anticancer, anti-HIV 
reverse transcriptase [12] hepato-protective [13] as well as anti-
inflammatory [14], antihepatitis [15], anti-diabetic [16] and 
aphrodisiac [17] properties. Hence in this study, attempts are made 
to evaluate the In-vitro antioxidant and anticancer potentials of 
T.catappa bark. 

MATERIALS AND METHODS 

Collection of Plant Material 

The bark of T.catappa were collected from Mannargudi, 
TamilNadu. It was identified and authenticated in the Centre for 
advanced research in Indian system of Medicine, SASTRA 
University, Thirumalaisamudhram, Tamil Nadu, and 
authenticated by comparing with the voucher specimen 
deposited at Raphinet Herberium St. Joseph’s College, Trichy 
(Acc No RHF 13456047) 

Preparation of the Plant Extract 

The powdered material of bark (200g) was extracted with distilled 
water. The aqueous extract was evaporated to dryness and stored in 
a refrigerator till the time of use. 

Cell Lines 

Ehrlich ascites carcinoma (EAC) cells were obtained from a 
recognised cancer research centre, Trissur, Kerala and they were 
maintained by intra peritoneal inoculation of 1x106 cells /mouse. 

In vitro Antioxidant Assay 

In-vitro antioxidant activity of the bark of T.catappa was evaluated 
through DPPH radical scavenging assay [18], reducing power assay 
[19], Nitric Oxide Scavenging activity [20], superoxide scavenging 
activity [21].  

In vitro Cytotoxicity 

In-vitro cytotoxicity of the extract was evaluated through Trypan 
blue test [22] and MTT assay [23]. 

RESULTS  

In Vitro Antioxidant Assay of aqueous extract of T. catappa bark 

From the Table 1it is evident that free radical scavenging activity of 
the extract is dose dependent which increases with increasing 
concentration. 

In vitro cytotoxic effect of aqueous extract of T. Catappa bark 
against EAC Cell lines (Trypan Blue dye exclusion method) 

The aqueous extract of T. catappa bark was found to be more 
cytotoxic against EAC cells (Table 2).The effect was dose 
dependent.1000 µg/ml exhibited 57.9% cytotoxicity. 

In vitro cytotoxic effect of aqueous extract of T. Catappa bark 
against EAC Cell lines (MTT ASSAY)  

The extract was found to be cytotoxic against EAC cells. A dose level 
of 250 µg/ml showed 57.37% cytotoxicity. 

 

Table 1: In vitro Antioxidant Assay of aqueous extract of T. catappa bark 

S. No. Test Concentration of T. catappa bark (µg/ml) 
50 100 250 500 1000 

1 DPPH 11.36 22.12 30.71 39.85 65.62 
2 Reducing Power Assay 20.13 31.23 39.24 45.86 57.14 
3 Nitric Oxide 11.38 17.14 30.86 46.67 55.92 
4 Superoxide  9.15 17.26 39.12 45.71 61.46 
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Table 2: In vitro cytotoxic effect of aqueous extract of T. catappa bark against EAC Cell lines (Trypan Blue dye exclusion method) 

S. No. Concentration of Plant 
Extract (µg/ml) 

No. of viable 
Cells 

Viable 
Cells (%) 

No. Dead 
cells 

Dead cells 
(%) 

1 50 94 89.52 11 10.48 
2 100 89 76.72 27 23.28 
3 250 74 70.47 31 29.53 
4 500 66 60.55 43 39.45 
5 1000 40 42.10 55 57.9 

 

Table 3: In vitro cytotoxic effect of aqueous extract of T. catappa bark against EAC Cell lines (MTT ASSAY) 

Conc. (µg/ml) OD-1 OD-2 OD-3 Avg % Cytotoxicity 
Control 0.307 0.312 0.297 0.305 - 
10 0.291 0.297 0.263 0.283 7.21 
25 0.261 0.259 0.243 0.254 16.72 
50 0.210 0.198 0.164 0.190 37.70 
100 0.171 0.193 0.168 0.177 41.96 
250 0.116 0.143 0.132 0.130 57.37 

 

DISCUSSION 

In the present study, the aqueous extract of T. catappa bark has 
been evaluated for it’s antioxidant and anticancer potentials. At 
present chemotherapy is considered as the most efficient 
approach for cancer treatment. Even though it significantly 
improves symptoms and the quality of life of cancer patients, only 
modest increase in survival rate can be achieved. As a palliative 
care, many cancer patients use herbal therapies. Medicinal plants 
are well known for their immunomodulatory and antioxidant 
activities by enhancing both non specific and specific immunity 
[24, 25]. Plants contain phytochemicals with strong antioxidant 
activities which may prevent and control cancer and other 
diseases by protecting the cells from the deleterious effects of the 
‘free radicals’. 

In the present study, various concentrations of the extract of the test 
drug (50,100, 250,500 and 1000 µg/ml) showed free radical 
scavenging potential, among which 1000/ µg/ml of the extract 
showed maximum radical scavenging activity. The antioxidant 
activity of the extract was compared with the standard Ascorbic acid 
(200 µg/ml). 

Varieties of medicinal plants have been reported to be effective 
in various types of malignant (cancer) and benign tumors of 
humans and experimental animals. In the present study, various 
concentrations of the extract showed cytotoxic activities against 
EAC cells which was evaluated through Trypan blue dye 
exclusion method and MTT assay method. Percentage of dead 
cells was found to be increasing when the concentration of the 
extract was 1000 µg/ml (Table 1). From the MTT assay, it was 
evident that the cytotoxicity of the extract was dose dependent. 
Maximum cytotoxicity was produced with 250 µg/ml of the 
extract. 

Present findings, clearly depicted the anti-tumor and antioxidant 
potentials of the aqueous extract of T. catappa bark. 

CONCLUSION 

The data of the present study clearly suggested that the aqueous 
extract of T. catappa bark possess potent antioxidant and anticancer 
activities. The results of the present study suggest that a potent 
herbal anticancer drug can be developed from this source, after 
conducting further in-depth research. 
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