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ABSTRACT 
Screening of the seed oil extract from Pongamia glabra V. (Fabaceae) has been carried out for antiproliferative activity of cancer cells. The seed oil was 
extracted with methanol and then persuasive activity was tested on human cancer cell lines MCF-7 and HeLa. The cell growth inhibitory effects of seed oil 
extract was observed. The cell viability was assessed using trypan blue dye exclusion method and 3-(4, 5- Dimethyl thiazol-2yl)-2, 5-dimethyltetrazolium 
bromide (MTT) assay. The IC50 value of the methanolic seed oil extract against MCF-7 and HeLa was found to be 6 mg/ml and  
6 mg/ml respectively after 48 hours of incubation. The  P.glabra seed oil extract increased the proportion of DNA fragmentation in MCF-7 and HeLa cancer 
cell lines. Moreover, the inhibitory effect is correlated with DNA fragmentation. These results suggest that the P.glabra seed oil extract has an inhibitory effect 
on human cancer cell lines MCF-7 and HeLa. 
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INTRODUCTION 
Cancer is the leading cause of mortality worldwide and the 
failure of conventional chemotherapy to effect major 
reduction in mortality indicates that new approaches are 
critically needed. An extremely promising strategy for cancer 
prevention today is chemoprevention, which is defined as the 
use of synthetic or natural agents to block the development of 
cancer in humans1. 
 Pongamia pinnata (Linn) Pierre (Leguminosae, 
Papilionaceac; synonym, Pongamia glabra Vent), popularly 
known as ‘Karanj’ or ‘Karanja’ in Hindi, is a medium sized 
glabrous tree, found throughout India and further distributed 
eastwards, mainly in the littoral regions of South Eastern 
Asia and Australia2. In the ayurvedic literature of India, 
different parts of this plant have been recommended as a 
remedy for various ailments. The seed oil of this plant has 
been used for treating various inflammatory and infectious 
diseases such as leucoderma, leprosy, lumbago, muscular and 
articular rheumatism3. The leaves used for digestive, laxative, 
anthelmintic and cure piles, wounds and other 
inflammations4. A hot infusion of leaves is used as a 
medicated bath for relieving rheumatic pains and for cleaning 
ulcers in gonorrhea and scroflilous enlargement5. Extraction 
made from roots and seeds (methanol, petroleum ether, 
benzene extracts and others) of P. pinnata have been reported 
to have anti-inflammatory activity6,7. In this paper, the 
anticancer potential of  methanolic extract of P. glabra seed 
oil against human breast (MCF-7) and cervix (HeLa) cancer 
cell lines were evaluated. 
MATERIALS AND METHODS 
Chemicals 
DMEM : Dulbecco’s Modified Eagle Medium , TB : Trypan 
blue , Trypsin-EDTA, FBS: Fetal Bovine Serum , MTT: 3-(4, 
5- Dimethyl thiazol-2yl)-2, 5-dimethyltetrazolium bromide , 
Propidium iodide, DMSO : Dimethyl sulphoxide , Sodium 
bicarbonate and Penicillin (100-U/ml)-streptomycine (10 
U/ml) cocktail antibiotic solution were purchased from 
HiMedia.  
Plant material 
Pongamia glabra seed was collected from Thiruvannamalai, 
Tamilnadu, India during January to February 2012. Plant 
material was identified and authenticated by a Botanist from 

Centre for Advanced Studies in Botany, University of 
Madras and voucher specimen was deposited in Botany 
herbarium, University of Madras, Chennai, India. 
Preparation of seed oil extract 
Dry seeds of P. glabra were weighed, powdered and 
subjected to oil extraction in Soxhlet apparatus. Methanol 
(Rankem,India, HPLC grade) was used as the solvent in the 
extraction procedure. The resulted oil extracted was collected 
and stored at -20o C for experimental use8.  
Cell culture 
Human Breast cancer cell lines (MCF-7) and Cervix (HeLa) 
were obtained from National Center for Cell Science 
(NCCS), Department of biotechnology, Pune, India and cells 
were grown and maintained in DMEM  at optimum 
condition. 
Morphological studies 
The general morphological structure of cells were examined 
to observe the effect of P. glabra seed oil methanolic extract 
on both MCF-7 and HeLa cell lines, for which, cells were 
cultured in 100 mm dishes. After the treatment with P. glabra 
seed oil extract (48 hours incubation) cells were 
photographed under inverted light microscope (Nikon, 
Sclipse TS 100) at 40X magnification.  
Cell viability  
Cells were incubated in 96-well plate for 48 hours and treated 
with and without P. glabra seed oil extract at concentration 
ranging from 2 to 10 mg/ml. The cell viability was assessed 
by trypan blue dye exclusion test9. The adherent cells were 
washed with PBS, trypsinized and resuspended the fresh 
medium after centrifugation. The cell suspension was mixed 
by pipetting several times to get uniform single cell 
suspension. Then 100 µl of the cell suspension was added 
with 100 µl of 0.4% trypan blue. The content was mixed well 
and incubated for 5 min at room temperature to allow dead 
cells to take up the dye and the viable cells to pump out the 
stain by efflux mechanism. The cover slip was placed and 10 
µl of trypan blue-cell suspension was transferred to 
haemocytometer. The viable and non viable cells were 
counted separately in all four squares and using formula:  cell 
viability (%) = Total viable cells (unstained)/ Total cells 
(stained and unstained) ´ 100. 
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MTT assay  
The MTT assay (a tetrazolium salt reduction assay) was 
performed to evaluate cell cytotoxicity10. Both the cancer 
cells were exposed to seed oil extracted at 5000 cells/ml in 
96-well plate was allowed to attach and at 48 hours of 
incubation. Varying concentrations of seed oil extract (2 to 
10 mg/ml) was added to each well. After 48 hours of 
incubation, the plate was incubated with the MTT solution 
(final concentration 0.5 mg/ml) for 3 hours. After the medium 
had been discarded, 100 μl of DMSO was added to dissolve 
the dark-blue formazan crystals in intact cells. Absorbance at 
570 nm was measured on a microenzyme-linked 
immunosorbent assay (ELISA) reader (Sigma). All assays 
were performed using samples in five replicates. 
Propidium iodide staining method 
For the propidium iodide staining both MCF-7 and HeLa 
cells were plated at 5 × 104 cells/well in a six well chamber 
plate. The cells were treated with P. glabra seed oil extract 
for 48 hours. The cells were washed with PBS and fixed in 
methanol:acetic acid (3:1 v/v) for 10 min and stained with 50 
μg/ml of propidium iodide (HiMedia Laboratories, Mumbai, 
India) for 20 min. After staining, the cells were visualized 
immediately under the fluorescence microscope 
(Axioskope2, Carl Zeiss) at 10X magnification.   
DNA fragmentation analysis 
After treating the MCF-7 and HeLa cells with seed oil 
extract, the cells were lysed in buffer containing 10 mM Tris–
HCl, pH 7.5, 100 mM NaCl, 1 mM EDTA (pH 8.0), 0.5% 
Triton X-100, 20% SDS and added to 10 mg/ml proteinase K. 
The mixture was incubated for 4 hours at 55˚C. The mixture 
was then extracted with phenol: chloroform: isoamyl alcohol 
(25:24:1) and the DNA was precipitated with 2 volumes of 
cold absolute methanol. The pellets were incubated with TE 
buffer (10 mM Tris–HCl, pH 7.4, 1 mM EDTA, pH 8.0) and 
RNase (2 mg/ml) for 1 hour at 37˚C. Separation of DNA was 
performed on 1.2% agarose containing ethidium bromide. 
The DNA bands were examined using a UV Transilluminator 
Imaging System11. 
Statistical analysis 
Data were expressed as mean ± S.D. Statistical analysis was 
performed by one way analysis of variance to determine the 
significance of individual differences at p<0.05 level. 
Significant means were compared by the Duncan test and 
standard deviation of mean values (SDM) was also 
calculated. All the statistical analysis was conducted using 
the SPSS commercial statistical package (SPSS, version 16.0 
for windows, SPSS Inc., Chicago, USA).  The inhibitory 
concentration 50% (IC50) was calculated from the 
concentration/effect regression line. In each case, an 
appropriate range of five concentrations was used. 
RESULTS AND DISCUSSION 
Morphological changes are a consequence of characteristic, 
molecular and biochemical events occurring in an apoptotic 
cell12. The cancer cells MCF-7 and HeLa were tripsinized 
and treated with the seed oil extract of P. glabra at the 
different concentrations (2, 4, 6, 8 and 10 mg/ml). As 
evidenced in Fig.1, control plate did not show any 
morphological changes whereas seed oil extract treated MCF-
7 and HeLa cells destruction of monolayer was observed, 
which was not observed in both MCF-7 and HeLa cells in the 
absence of seed oil extract of P. glabra. After 48 hours of 
seed oil extract treatment, the polygonal cells begun to shrink 
and became spherical in shape. The cell shrinkage increased 
progressively in dose and time dependent manner. This 

shrinkage may due to the growth inhibitory effect of P. 
glabra seed oil extract. 
The anticancer potential of P. glabra on MCF-7 and HeLa 
cancer cells at various concentrations were assessed for cell 
viability using Trypan blue dye exclusion method with 24 
and 48 hours of incubation after seed oil extract. A significant 
decrease in cell viability was observed at a concentration of 2 
to 10 mg/ml. The inhibiting concentration (IC50) value 
observed for both MCF-7 and HeLa cells were 6 mg/ml of 
the P. glabra seed oil extract after 48 hours of incubation. 
There was no significant change in IC50 value after 24 hours 
(Table.1). 
The antiproliferative effect of P. glabra was assessed by 
MTT method. MCF-7 and HeLa cells were incubated with P. 
glabra seed oil extract at different time periods. A significant 
decrease was observed in the cell viability at different 
concentration of seed oil extract. The antiproliferative effect 
of the seed oil extract of P. glabra was dose dependent 
against the two cancer cell lines used in this investigation. 
Concentration of 10 mg/ml after 48 hours incubation caused 
66% and 65% inhibition of the proliferation of the MCF-7 
and HeLa cell lines respectively. The IC50 value for both 
MCF-7 and HeLa cell lines was found to be 6 mg/ml of the 
P. glabra seed oil extract after 48 hours. There was no 
significant change in IC50 value after 24 hours (Table.2). 
Cell death of MCF-7 and HeLa cell lines upon P. glabra seed 
oil extract treatment was detected using Propidium iodide 
(PI) staining method.  In this method relies upon the fact that 
PI is impermeable to cell with an intact plasma membrane, 
however when cell integrity becomes compromised it gains 
access to the nucleus where it complexes with DNA 
rendering the nucleus highly fluorescent13.  Figure 2A and 2B 
shows the P. glabra seed oil extract untreated control cells of 
MCF-7 and HeLa cell lines. Here PI very negligible amount 
of PI positive cells were present. Figure 2C and 2D shows the 
moderate amount of PI positive cells of MCF-7 and HeLa 
cell lines treated with 6 mg/ml and 6 mg/ml of P. glabra seed 
oil extract respectively. In both the cancer cell lines increased 
concentration of P. glabra seed oil extract, number of PI 
positive cells were increased significantly (Fig. 2E and 2F). 
The morphological and biochemical apoptosis were distinct 
that of necrosis14. The morphology of apoptotic cells showed 
highly condensed chromatin in the fragmented nucleus15.   
To further confirm the mechanism of P. glabra seed oil 
extract arresting cell proliferation, we have examined the 
effect of this extract on DNA fragmentation. DNA isolated 
from cell lines, MCF-7 and HeLa cells were electrophoresed 
on 1.2% agarose gel and it was found that the DNA obtained 
from control samples were intact and were represented as 
prominent single band on the gel whereas DNA obtained 
isolated from cell lines treated with 6 mg/ml of seed oil 
extract resulted in DNA fragments of different molecular 
range as evidenced in Fig.3A and 3B. Comparatively cell 
lines treated with 10 mg/ml of P. glabra seed oil extract 
showed higher fragmentation compared to control. The 
morphological changes in an apoptotic cell indicate the 
activation of proteolytic enzymes which eventually mediate 
the cleavage of DNA. It is also belived that the DNA 
fragmentation is the hallmark of apoptosis. Several studies 
have demonstrated a positive association between DNA 
fragmentation and apoptosis16. Further investigations await to 
decipher the effects of seed oil extract on expressions of 
marker enzymes for apoptosis (p53, Caspases). 
These results clearly indicate the inhibitory effect of P. 
glabra seed oil extract on the growth and multiplication of 
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human cancer cell lines and also leads to a possibility that  P. 
glabra is a valuable plant for isolate a new promising 
compound with efficient anticancer potential. 
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Table 1: EFFECT OF P. GLABRA SEED OIL EXTRACT ON MCF-7 AND HELA CELLS WITH DIFFERENT CONCENTRATIONS BY  

 TRYPAN BLUE ASSAY 
Experiment 

 
Cell lines 

MCF-7 HeLa 
No of live 

Cells (×104)* 
Viable 

cells (%)* 
No of live   

Cells(×104)* 
Viable 

cells (%)* 
Control 337±1.00a 96.47±0.17 241±0.57 a 95.01±0.21 

Treatment (mg/ml)     
Incubation period (24 hrs)     

2 287±0.57 b 90.92±0.17 221±1.15 b 89.88±0.32 
4 268±0.57 c 88.12±0.42 203±1.00 c 81.19±0.37 
6 247±1.00 d 81.63±0.16 177±1.00 d 75.96±0.28 
8 225±1.00 e 74.50±0.33 166±1.00 e 69.45±0.42 
10 201±0.57 f 69.18±0.12 150±0.57 f 63.88±0.30 

Incubation period (48 hrs)     
2 235±0.81 b 70.78±0.30 175±0.57 b 70.45±0.44 
4 218±0.47 c 61.90±0.14 163±0.57 c 60.49±0.11 
6 175±0.47 d 51.01±0.14 137±1.00 d 50.05±0.27 
8 146±0.47 e 41.35±0.14 113±1.52 e 40.97±0.35 
10 121±0.81 f 32.18±0.09 077±1.00 f 29.68±0.33 

* Values expressed as means ± S.D. of five replicates. 
The values in a column with same letter are not significantly different (p<0.05) when compared with the control. 

 
Table 2: EFFECT OF P. GLABRA SEED OIL EXTRACT ON CELL VIABILITY OF MCF-7 AND HELA CELLS BY MTT ASSAY 

THE INHIBITION EFFECT IS TIME AND CONCENTRATION DEPENDENT. 
Experiment 

 
Cell lines 

MCF-7 HeLa 
A570

* 
 

Viable 
cells (%)* 

A570
* 

 
Viable 

cells (%)* 
Control 2.39±0.02 a 100 2.37±0.01 a 100 

Treatment (mg/ml)     
Incubation period (24 hrs)     

2 2.14±0.02 b 89.29±1.58 2.23±0.03 ab 93.40±1.16 
4 1.91±0.02 c 79.83±1.09 1.94±0.02 b 81.86±0.46 
6 1.79±0.02cd 74.68±0.99 1.83±0.01 c 77.24±0.28 
8 1.70±0.01 d 70.93±0.83 1.73±0.01 cd 73.17±1.04 
10 1.61±0.01 f 67.17±1.20 1.64±0.01 d 68.90±0.64 

Incubation period (48 hrs)     
2 1.67±0.01 b 69.81±0.66 1.81±0.01 b 76.63±0.48 
4 1.43±0.01 c 59.66±0.73 1.45±0.01 c 61.31±0.63 
6 1.22±0.01 d 50.90±0.79 1.21±0.01 d 51.26±0.76 
8 1.02±0.01 e 42.55±0.48 1.01±0.01 e 42.55±0.31 
10 0.81±0.01 f 34.34±0.34 0.83±0.01 f 35.24±0.16 

* Values expressed as means ± S.D. of five replicates. 
The values in a column with same letter are not significantly different (p<0.05) when compared with the control. 
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Figure 1: MORPHOLOGY OF MCF-7 AND HELA HUMAN CANCER 
CELL LINES WITH TREATED AND UNTREATED OF PONGAMIA 

GLABRA SEED OIL EXTRACT AT 48 HOURS INCUBATION. 
A&B-Control cells; C&E-Cell lines treated with 6 mg/ml of P. glabra 

seed oil extract; D&F-Cell lines treated with 10 mg/ml of P. glabra seed 
oil extract. 

 
 

Figure 2:  HUMAN CANCER CELLS (MCF-7 AND HELA) WERE 
STAINED WITH PROPIDIUM IODIDE AND MORPHOLOGICAL 

EXAMINATION WERE OBSERVED UNDER THE 
FLUORESCENCE MICROSCOPE AT 48 HOURS INCUBATION OF 

P. GLABRA SEED OIL EXTRACT INCUBATION. 
A&B - Control cells; C&E- Cell lines treated with 6 mg/ml of P. glabra 

seed oil extract; D&F - Cell lines treated with 10 mg/ml of P. glabra seed 
oil extract. PI positive cells were increased when concentration of P. 

glabra seed oil extract was increased.
 

 
Figure 3: DNA FRAGMENTATION ANALYSIS OF CONTROL AND TREATED WITH P. GLABRA SEED OIL EXTRACT ON MCF-7 AND 

HELA CANCER CELL LINES AT 48 HOURS INCUBATION. 
A - Lane a: control cells of MCF-7 cells; Lane b: cells treated with 6 mg/ml of P. glabra seed oil extract; Lane c: cells treated with 10 mg/ml of P. 

glabra seed oil extract. B - Lane d: control cells of HeLa cells; Lane e: cells treated with 6 mg/ml of P. glabra seed oil extract; Lane f: cells treated with 
10 mg/ml of P. glabra seed oil extract. 
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