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ABSTRACT 

Cancer is a condition in which cells undergo uncontrolled proliferation which can be caused due to 

chemical agents, radiations or oxidative stress. Methanolic extract of leaves of Aphanamixis polystachya 

(MLAP) was studied for in vitro anticancer activity using T47D breast carcinoma cell lines and HeLa 

human cervical carcinoma cell lines and in vivo anticancer activity against EAC cell lines with two 

doses 200 mg/kg and 400 mg/kg. Radio protective activity of the extract was also studied on human 

breast carcinoma cell lines using UV radiation (15 W, 365 nm) with an exposure time of 15 min, with 

cell lines placed at a distance of 3 cm from the radiation. MLAP exhibited significant in vitro anticancer 

activity against T47D and HeLa cell lines and in vivo anticancer activity in EAC bearing mice with a 

potential of radio protection against UV radiation. These findings justify the traditional use of this plant 

in the treatment of cancer and validate its claim of being used for the said purpose in folklore claim.  
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INTRODUCTION 

Cancer is the uncontrolled growth and quick 

division of the abnormal cells in the body. 

These cells invade and destroy the surrounding 

tissues. Inspite of all advances in medical 

sciences, cancer a disease as old as mankind is 

globally a major health problem1. Recent reports 

from the International Agency for Cancer 

Research indicates that, approximately 12.7 

million new cancer cases and 7.6 million cancer 

death were occurred in the less developed 

regions of the world. Projections are that by the 

year 2020, the incidence of cancer will increase 

by threefold, and that there will be a 

disproportionate rise in cancer cases and deaths 

from the developing countries that have 

resources to tackle the problem2. 

 

 

 

 

In the treatment of cancer many synthetic and 

chemotherapeutic agents have been developed, 

that show various side effects like alopecia, skin 

eruptions, reduced immunity, secondary 

carcinogenesis, etc. Hence, to overcome these 

flaws and to make the course of treatment more 

convenient herbal drugs have been developed as 

they are not known for severe side effects. 

There are good enough plants like Catharanthus 

roseus, Amoora rohituka, Andrographis 

paniculata, Azadirachta indica, Bauhinia 

variegate, etc are used by the local tribes for the 

cancer treatment.  

One such plant, Aphanamixis 

polystachya (WALL.) Parker belongs to the 

family Meliaceae, locally known as Tiktaraj, a 

large tree grows wild and planted in forests and 

roadsides all over the country. The plant is 

extensively used in traditional system of 

medicine for various ailments like 
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spleenomegaly, liver complaints, tumors, ulcers, 

haemorrhoids, burning sensations, ophthalmia, 

nervousness and rheumatism3.  

The plant is reported to possess 

hepatoprotective4, insecticidal, antibacterial, 

antifungal and immunosuppressive activities5,6. 

Further the stem and seeds extract were reported 

to possess anticancer activity7,8. The leaves of 

the plant are also used by tribal healers of 

Western Ghats region of India to ameliorate 

cancer. However, no scientific reports were 

found reporting anticancer activity of the leaves 

of A. polystachya hence, the present study was 

designed to evaluate the anticancer activity of 

methanolic extract of the leaves of A. 

polystachya against T47D human breast 

carcinoma cell line and HeLa human cervical 

cancer cell line to assess the in vitro anticancer 

activity and EAC (Ehrlich Ascites Carcinoma) 

induced liquid tumor model for in vivo 

anticancer activity. According to the literature 

claim the previous studies have reported that the 

bark extract of the plant also possesses 

radioprotective activity. Hence, the 

radioprotective potential of the methanolic 

extract of the leaves of A. polystachya (MLAP) 

was also tested using UV as the source of 

radiation. 

MATERIALS AND METHODS 

Collection of Plant Material and Extract 

The leaves of Aphanamixis polystachya were 

collected from Vittala, Mangalore. The plant 

was identified and authenticated by the Botanist 

Mr. Dinesh Nayak, Adviser (Green Belt) 

Mangalore SEZ, Mangalore. The shade dried 

leaves were crushed and around 150 g of   

leaves were subjected to extraction by 

soxhletion with 500 ml of methanol as solvent. 

The extraction was continued until complete 

exhaustion of active constituents.  

The total extract was filtered by using Whatman 

filter paper No.1 and concentrated to syrupy 

consistency and evaporated to dryness under 

reduced pressure at low temperature on a rotary 

flash evaporator to give methanolic extract. 

Yield of the drug product obtained was 5.7% as 

dried solid mass by weight9. 

Experimental Animals 

Adult mice of either sex (25-30 g) were 

maintained under standard conditions (12 h 

light/dark cycle; 27±2°C, 45-60% relative 

humidity) and were fed standard chow and 

water ad libitum. All the animals were 

acclimatized to laboratory conditions for a week 

before commencement of experiment. All 

experimental protocols were approved by 

Institutional Animal Ethical committee 

(Approval No. SCP/CPCSEA/P01/F150/2011) 

prior to the initiation of the experiment.  

Preliminary Phytochemical Investigation 

Preliminary phytochemical tests were carried 

out to detect the presence of active constituents 

as per standard procedure10. 

Acute Toxicity Study 

Acute toxicity study of methanolic extract of 

leaves of Aphanamixis polystachya was 

determined in Wistar albino rats according to 

OECD guidelines No. 42511. The animals were 

fasted overnight and the methanolic extract 

2000 mg/kg was administered orally. Animals 

were observed continuously for first 3 h and 

monitored for 14 days for mortality and general 

behavior of animals, signs of discomfort and 

nervous manifestations. 

In Vitro Anticancer Activity 

MTT Assay 

T47D Human breast carcinoma and HeLa 

human cervical carcinoma cell lines were plated 

in a 96 well microtiter plate and incubated for 

48 h followed by which cells were treated with 

1000 µg/ml, 500 µg/ml, 250 µg/ml, 125 µg/ml, 

62.5 µg/ml, 31.25 µg/ml concentrations of the 

extract and compared with 500 µg/ml, 250 

µg/ml, 125 µg/ml, 62.5 µg/ml, 31.25 µg/ml, 

15.625 µg/ml of Cisplatin. The well was 

incubated for 24 h and then MTT assay was 

performed. Here, the dose efficacy was 

evaluated based on the cell viability by values 

represented as IC50 value12,13. 
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In Vivo Anticancer Activity 

EAC Induced Liquid Tumor Model  

Animals were group into five groups (n=6). 

Group I, was normal without any treatment and 

tumor. Group II control, contained tumor 

induced animals without treatment. Group III 

contained tumor induced animals treated with 

200 mg/ml extract. Group IV contained tumor 

induced animals treated with 400 mg/ml extract. 

Group V contained tumor induced animal being 

treated with Cisplatin. Evaluation was done on 

the basis of mean survival time (MST). Thus, 

the animals were observed for the duration of 25 

days14,15. 

Radioprotective Activity 

Ultraviolet light (15 W, wavelength 365 nm) 

was used as a source of radiation to which the 

cells were exposed for 15 min from a distance 

of 3 cm. and then the wells were treated with the 

1000 µg/ml, 500 µg/ml, 250 µg/ml, 125 µg/ml, 

62.5 µg/ml, 31.25 µg/ml concentrations of the 

extract was compared to the control wells, 

which contained only DMSO and media. 

Efficacy of radioprotective potential was 

evaluated by comparing cell viability by 

performing MTT and measuring the absorbance 

using ELISA reader at 540 nm16,17. 

Statistical Analysis 

All values expressed as MST ± SEM and were 

analyzed by one way ANOVA (analysis of 

variance) followed by Dunnett’s ‘t’ test using 

SPSS 2010 software. P value less than 0.001 

was considered significant. 

 

 

 

 

 

 

 

 

 

RESULTS AND DISCUSSION 

Preliminary phytochemical screening revealed 

the presence of alkaloids, glycosides, 

triterpenes, flavonoids, saponins and tannins. 

There was no mortality and any signs of 

discomfort amongst the dosed groups of animals 

suggested that the MLAP is relatively safe in or 

non-toxic to experimental animals 

The values of MTT assay were predicted using 

sigma plot by determining the IC50 value of the 

drug for different cell lines.  

According to the IC50 value obtained (31.48 

µg/ml), the methanolic extract at higher 

concentration showed a significant cytotoxic 

effect against HeLa human cervical carcinoma 

cell lines (Fig. 1) and IC50 value (115.84 µg/ml) 

showed a significant cytotoxic effect against 

T47D human breast carcinoma cell lines (Fig. 

2).  

Hence, the drug may be said to possess 

anticancer activity against human cervical 

carcinomas and human breast carcinomas.  

In EAC induced liquid tumor model the activity 

of drug was assessed as per mean survival time 

(MST) and increase in life span (Table 1and 

Fig. 3).  

It is observed that the methanolic extract of 

leaves of A. polystachya have better cytotoxicity 

at higher dose (400 mg/kg) as the mice treated 

with higher dose showed mean survival time 

(20.50, p<0.001) than that of the lower dose 

(200 mg/kg) treated mice (16.67, p<0.001). 

 

 

 

 

 

 

 

 

 

Table 1: Effect of extract (MLAP) on EAC induced liquid tumor model 

Animal No. Control MLAP (200 mg/kg) MLAP (400 mg/kg) Standard (Cisplatin) 

1 10 17 20 25 

2 15 16 21 25 

3 8 17 19 25 

4 10 18 20 25 

5 9 16 20 25 

6 10 16 23 25 

SEM 0.99 0.33 2.81 0.00 

%  ST 0.00 38 49.59 58.67 

Mean MST 10.33 16.66*** 20.50*** 25.00*** 
All values expressed as MST ± SEM and were analyzed by one way ANOVA followed by Dunnett’s ‘t’ test. ***P<0.001 

when compared with control group. 
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Figure 1: IC50 value (31.48 µg/ml) for HeLa 

human cervical carcinoma cell lines 

 

Figure 2: IC50 value (115.84 µg/ml) of T47D 

human breast carcinoma cell lines 

 

Figure 3: Mean survival time (MST) on EAC 

induced liquid tumor model 

The radio protective effect of the methanolic 

extract of Aphanamixis polystachya was studied 

by subjecting the T47D (breast carcinoma) cell 

line to UV radiation, followed by treatment with 

the extract. The extract showed a remarkable 

radio protective activity at lower concentrations. 

This reveals that the drug is potent radio 

protective agent. MLAP was observed to 

possess a concentration dependent action with 

cytoprotective activity in lower concentration 

and cytotoxicity with higher concentration 

(Table 2 and Fig. 4). 

Table 2: Effect of extract (MLAP) on cell 

viability by radio protective activity 

MLAP 
Concentration 

% Survival 

7.812 µg/ml 88.65% 

15.625 µg/ml 85.88% 

31.25 µg/ml 75.17% 

62.5 µg/ml 43.26% 

125 µg/ml 34.75% 

250 µg/ml 21.27% 

 

Figure 4: Effect of extract (MLAP) on cell 

viability by radio protective activity 

Qualitative analysis for phytochemical 

investigation indicated the presence of alkaloids, 

glycosides, triterpenes, flavonoids, saponins and 

tannins. The literature survey enlightened that, 

members of family Meliaceae known contain 

certain types of limonoids, which are potent 

anticancer constituents. Saponins are the 

detergent molecules that alter the permeability 
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of the cell membrane, thus leaking the cellular 

components by rupturing the membrane. 

Alkaloids and other polyphenolic compounds 

act on nucleus by disrupting the mitotic spindles 

and arrest the cell cycle at the metaphase18,19. 

Therefore, these phytochemicals present in the 

methanolic extract of this plant may attribute to 

the potential anticancer activity. 

CONCLUSION 

It can be concluded that the data obtained in the 

present study suggest that the methanolic extract 

of the leaves of Aphanamixis polystachya 

possesses significant, dose dependent 

cytoprotective and cytotoxic effect. Further, it 

concludes that, the MLAP possess potential 

anticancer activity. 

It is worthwhile to isolate the bioactive 

principles, which are responsible for these 

activities. The findings justify the traditional use 

of this plant in the treatment or control of cancer 

and validate its claim of being used for the said 

purpose in folklore medicine. 
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