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ABSTRACT 

Objective: To investigate the in vitro Antiproliferative and Antioxidant Activity of Gynandropsis pentaphylla Linn. Leaves on MCF-7 Cell line.  

Methods: Phytochemicals were analysed by using standard methods. In Vitro antioxidant studies were carried out for the methanol extracts of the 
Gynandropsis pentaphylla using various free radical models such a DPPH, Reducing power assay and Hydrogen peroxide. In vitro cytotoxic assay 
such as trypan blue dye exclusion and MTT assays were carried out in methanolic extract against MCF-7 cell line.  

Results: The results of the present study demonstrated that the qualitative phytochemical analysis of the methanol, aqueous and chloroform extract 
of Gynandropsis pentaphylla showed the presence of carbohydrates, flavonoids, tannins, glycosides, phenols, saponins, protein and terpenoids. The 
antioxidant activity of methanolic extract of leaves G.pentaphyllawas confirmed by free radical scavenging activity and reducing (FRAP) and it was 
found to be significant. Inhibitory concentration (IC50

Conclusion: It revealed that the crude methanolic extract of G. pentaphylla has antiproliferative activity against MCF-7 cell lines. From our study it 
is concluded that, the phytochemicals present in the Gynandropsis pentaphylla possess antioxidant and anticancer activity.  

) for the methanolic extract of Gynandropsis pentaphylla on MCF-7 cell was found to be 96.67 
determined by MTT assay.  
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INTRODUCTION 

Cancer is one of the major killing diseases, worldwide and more than 
6 million die of the disease and over 22 million people in the world 
are cancer patients. It is predicted that cancer incidences increasing 
every year in both developed and developing countries. The disease 
affects men and women. Thus, public and private sector institutions 
are focusing their research towards the development of anticancer 
agents. Cancer chemotherapy now plays a significant role in treating 
malignancies, it acts as either curative (by itself or as an adjuvant to 
surgery and/or radiation) or palliative care, depending upon the 
specific tumor situation [1].  

Breast cancer is the most commonly occurring cancer in women, 
comprising almost one third of all malignancies in females. It is 
second only lung cancer as a cause of cancer mortality, and it is the 
leading cause of death for American Women between the ages of 40 
and 55. The lifetime risk of a woman developing invasive breast 
cancer is 12.6% - one out of 8 females in the United States will 
develop breast cancer at some point in her life [2].Genetics plays a 
limited but important role as a risk factor for breast cancer. Only 5% 
to 6% of breast cancers are considered hereditary. BRCA-1 and 
BRCA-2 account for an estimated 80% of hereditary breast cancer, 
but again, this only represents 5% to 6% of all breast cancers. BRCA-
1 and / or BRCA-2 positive women have a 50% to 85% lifetime risk 
of developing breast cancer and 15% to 65% risk of developing 
ovarian cancer beginning at age 25 [3]. 

Women treated for breast cancer have about a 1% greater chance 
per year of developing a new second cancer in either the treatment 
of breast or the other breast. Therefore, previous breast cancer is an 
accepted risk factor for development of breast cancer [4]. The most 
commonly used treatments are surgical, radiation and hormone 
treatment but they have severe side effects. Medicinal plants can be 
promising sources of novel chemotherapeutic agents especially for 
cancer. It has been estimated that, out of total 250,000 plant species 
existing on earth approximately one thousand species are known to 
have anticancer potential. Thousands of plant species have been 
screened through bioassays for search of novel plant based 

anticancer drugs. Bioactivity guided isolation is an important 
strategy for discovery of potent anticancer agents [5]. The aim of the 
present work is to investigate the phytochemical constituents, 
antiproliferating and antioxidant activity of Gynandropsis 
pentaphylla Linn in MCF – 7 cell lines (Breast cancer). The plant has 
been traditionally used as an anthelmintic and rubefacient. Leaves 
are applied externally over the wounds to prevent the sepsis.  

The plant also used in the treatment of malaria, piles, rheumatism 
and in tumour. The decoction of the root is used to treat fevers. The 
juice of the root is used to relieve scorpion stings. The leaves, applied as a 
poultice, are used as a vesicant and rubefacient in the treatment of 
rheumatism. The juice of the leaves is a remedy for pain in the ear. The 
whole plant is used in the treatment of rheumatism [6]. 

MATERIAL AND METHODS 

Collection of plant materials 

The fresh plant materials belong to the Gynandropsis pentaphylla 
were collected from Ariyalur District. The plant was authenticated 
by the Department of Botany, Government Arts Colleage for Men, 
Kumbakonam. The plant leaves were shade dried for seven days. 
The dried sample was powdered with electrical blender. 

Preparation of plant extracts 

Aqueous and Methanolic extract  

50g of dry leaf powder of Gynandropsis pentaphylla was taken for 
cold maceration with aqueous (250ml) and methanolic (250ml) 
extract preparation. They were kept in sterile condition for 72hours 
with occasional shakings. The content is filtered and evaporated 
using water bath for 30 minutes. The obtained plant extract was 
used to determine antioxidant, anticancer activity and the presence 
of phytochemicals [7]. 

Chloroform extract  

50g of dry leaf powder of Gynandropsis pentaphylla was taken for 
soxhlet apparatus with chloroform (250ml). The content is filtered 
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and evaporated using water bath for 30 minutes. The obtained plant 
extract was used for screening phytochemical [8]. 

Qualitative analysis of phytochemical constituents 

Phytochemical analysis was carried out qualitatively to identify the 
presence of various secondary metabolites [8]. 

In vitro Antioxidant activity 

Antioxidant activity measured by DPPH radical scavenging assay 
method [9], Reducing Power assay [10] and Hydrogen peroxide 
radical scavenging activity. Tests were carried out in triplicate for 3–
5 separate experiments. The amount of extract needed to inhibit free 
radicals concentration by 50%, IC50

In vitro cytotoxicity assay  

, was graphically estimated using 
a nonlinear regression algorithm. 

The human breast cancer cell line (MCF 7) was obtained from 
National Centre for Cell Science (NCCS), Pune and grown in Eagles 
Minimum Essential Medium (EMEM) containing 10% fetal bovine 
serum (FBS). All cells were maintained at 370 C, 5% CO2

Cell treatment procedure 

, 95% air 
and 100% relative humidity. Maintenance cultures were passaged 
weekly, and the culture medium was changed twice a week [11]. 

The monolayer cells were detached with trypsin-ethylene diamine 
tetraacetic acid (EDTA) to make single cell suspensions and viable 
cells were counted by tryphan blue exclusion assay using a 
hemocytometer. The cell suspension was diluted with medium 
containing 5% FBS to give final density of 1x105 cells/ml. one 
hundred microliters per well of cell suspension were seeded into 96-
well plates at plating density of 10,000 cells/well and incubated to 
allow for cell attachment at 370C, 5% CO2, 95% air and 100% 
relative humidity. After 24 h the cells were treated with serial 
concentrations of the test samples. They were initially dispersed in 
neat dimethylsulfoxide (DMSO) and diluted to twice the desired final 
maximum test concentration with serum free medium. Additional 
four, 2 fold serial dilutions were made to provide a total of five 
sample concentrations. Aliquots of 100 µl of these different sample 
dilutions were added to the appropriate wells already containing 
100 µl of medium, resulted the required final sample concentrations. 
Following drug addition the plates were incubated for an additional 
48 h at 370 C, 5% CO2

MTT assay 

, 95% air and 100% relative humidity. The 
medium containing without samples were served as control and 
triplicate was maintained for all concentrations.  

3-[4,5-dimethylthiazol-2-yl]2,5-diphenyltetrazolium bromide (MTT) 
is a yellow water soluble tetrazolium salt. A mitochondrial enzyme 
in living cells, succinate-dehydrogenase, cleaves the tetrazolium 
ring, converting the MTT to an insoluble purple formazan. 
Therefore,the amount of formazan produced is directly proportional 
to the number of viable cells.After 48h of incubation, 15µl of MTT 
(5mg/ml) in phosphate buffered saline (PBS) was added to each 
well and incubated at 370

% Cell Inhibition = 100- Abs (sample)/Abs (control) x100.  

C for 4h. The medium with MTT was then 
flicked off and the formed formazan crystals were solubilized in 
100µl of DMSO and then measured the absorbance at 570 nm using 
micro plate reader. The % cell inhibition was determined using the 
following formula.  

Nonlinear regression graph was plotted between % Cell inhibition 
and Log concentration and IC50 was determined using Graph Pad 
Prism software. 

RESULT AND DISCUSSION 

Nature has been a source of medicinal agents for thousands for 
years and an impressive number of modern drugs have been 
isolated from natural sources; many of this isolation are based on 
the uses of the agents in traditional medicine.  This plant based, 
traditional medicine system continues to play essential role in health 
care [12]. Traditional uses of plants for medicinal purposes provide 
a basis for the use of specific medicinal condition [13]. Hamilton, 

[14] reported that, the plant continue to be a vital part of Western 
medicine, and are still considered as an important source of novel 
compounds in the field of drug discovery. 

Medicinal herbs are steadily increasing in complementary use for 
chronic and alternative therapies. The health risks associated with 
herbal supplements have been identified as a top research priority 
[15]. Medicinal plants have been used for centuries as remedies for 
human diseases and offer a new source of biologically active 
compounds as antimicrobial agents. Medicinal plants are the richest 
bio-resources of drugs of traditional medicinal system, modern 
medicines, food supplements, folk medicines, intermediate and 
chemical entitled for synthetic drugs [16, 17]. 

Table 1 represents the qualitative analysis of Gynandropsis 
pentaphylla leaves extracts (methanol, aqueous and chloroform). 
Preliminary phytochemical screening of methanol, aqueous and 
chloroform extracts of leaves revealed that the presence of 
flavonoids, tannins, glycosides phenols, saponins, carbohydrate, 
protein and terpenoids.  

Flavonoids, tannins saponins, terpenoids, carbohydrate and protein 
are present in all the three extracts. Glycoside is present in aqueous 
and chloroform extracts. Phenols are present in methanol and 
aqueous extracts. Cardiac glycosides and amino acids are present in 
methanol and chloroform extracts. Alkaloid, phlobatannins and 
Anthroquinone are completely absent in all three extracts. 

Table 1: Phytocompounds of Gynandropsis pentaphylla leaves 
extract. 

S. No. Components Methanol  
extract 

Aqueous  
extract 

Chloroform 
extract 

1. Alkaloids - - - 
2. Flavonoids + + + 
3. Tannins + + + 
4. Glycosides - + + 
5. Phenols + + - 
6. Saponins + + + 
7. Terpenoids + + + 
8. Carbohydrate + + + 
9. Protein + + + 
10. Phlobatannins - - - 
11. Anthroquinone - - - 
12. Cardiac glycoside + - - 

(+) Present (-) Absent 
 

Flavonoids are found in almost all plant families. Flavonoids are 
present in different plant parts including the leaves, stem, roots, 
flowers and seeds and are among the most popular anti-cancer 
candidates worldwide. Flavonoid derivatives have a wide range of 
biological actions such as antibacterial, antiviral, anti-inflammatory, 
anticancer and anti-allergic activities. Some of these benefits are 
attributed to the potent antioxidant effects of flavonoids, which 
include metal chelation and free-radical scavenging activities [18]. 
Tannins, phenolic phytochemicals, which are natural constituents of 
green tea, are considered to have cancer- preventive properties [19]. 
Condensed tannins, isolated from black beans, did not affect the 
growth of normal cells, but induced cell death in cancer cells in a 
dose-dependent manner [20]. Studies in animal models and with 
cultured human malignant cell lines have demonstrated both the 
antitumor and cancer preventive activities of methanolic extract of 
Gynandropsis pentaphylla and its main ingredients. It was suggested 
that these effects of methanolic extract might be due to their content 
of flavonoids, tannins, alkaloids and saponins. [21]. 

Table 2, 3 & 4 represent DPPH radical scavenging, reducing activity 
and hydrogen peroxide radical scavenging activity ofGynandropsis 
pentaphylla leaves extract respectively.  

1, 1-diphenyl-2-picrylhydrazyl (DPPH), is a kind of stable organic 
radical. The capacity of biological reagents to scavenge DPPH 
radicals can be expressed as its magnitude of antioxidant ability. The 
DPPH oxidative assay is used worldwide in the quantification of 
radical scavenging capacity. The antioxidant activities of plant 
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extracts and the standard were assessed on the basis of the free 
radical scavenging effect of the stable DPPH free radical activity[22]. 
The results are expressed as the ic50 value (the amount of 
antioxidant necessary to decrease the initial DPPH concentration by 
50%). The results of the DPPH free radical scavenging assay suggest 
that leaves of all Cleome species have potent antioxidant property of 
scavenging free radicals. These species could be used as a potent 
source for the cancer chemo protective therapy.  The most abundant 
ROS represented in living inflammatory cells, is superoxide, as well 
as hydrogen peroxide, singlet oxygen and highly toxic hydroxyl 
radicals. The special feature of these agents is their high oxidative 
reactivity to living cells. Natural system, like reduced glutathione, 
vitamins, and free fatty acids are considered an essential pool of 
antioxidants. Oxidative stress refers to a situation where in the 
production of oxidants exceeds the capacity to neutralize them, 
leading to damage to cell membranes, lipids, nucleic acids, proteins, 
and constituents of the extracellular matrix, such as proteoglycans 
and collagens. Different therapeutic approaches can be used to 
decrease the oxidative stress, and include scavenging of free 
radicals, inhibition of free radical producing enzymes, enhancing the 
antioxidant system or targeting the signaling routes and expression 
of molecules involved in the inflammatory cascade. Amongst the 
intracellular ROS generated, superoxide plays a pivotal role in 
inflammation [23]. 

Table 2: DPPH radical scavenging activity of methanolic extract 
of Gynandropsis pentaphylla leaves. 

S. 
No. 

Concentration 
(µg/ml) 

DPPH radicals scavenging activity (%) 
% of inhibition 
(Standard ascorbic 
acid) 

% of 
inhibition 
(Leaves) 

1. 200 50±3.50 28±1.96 
2. 400 58±4.06 40±2.80 
3. 600 66±4.62 44±3.08 
4. 800 70±4.90 56±3.92 
5. 1000 75±5.25 60±4.20 

 Values were expressed as mean ±SD 
 

Table 3: Reducing Power of methanolic extract of Gynandropsis 
pentaphylla leaves 

S. 
No. 

Concentration 
(µg/ml) 

Reducing power activity (%) 
% of inhibition 
(Standard ascorbic 
acid) 

% of 
inhibition 
Leaves 

1. 200 50 ±3.50 20±1.4 
2. 400 66±4.62 33±2.31 
3. 600 75±5.25 42±2.94 
4. 800 80±5.60 50±3.50 
5. 1000 83±5.81 66±4.62 

Values were expressed as mean ±SD 
 

Table 4: Hydrogen peroxide scavenging activity of methanolic 
extract of Gynandropsis pentaphylla leaves. 

S. 
No. 

Concentration 
(µg/ml) 

Hydrogen Peroxide Scavenging activity 
(%) 

% of inhibition 
( Standard ascorbic 
acid) 

% of 
inhibition 
( Leaves) 

1. 200 57±3.99 9.0±6.3 
2. 400 71±4.97 30±2.1 
3. 600 75±5.25 48±3.36 
4. 800 82±5.74 63±4.41 
5. 1000 85±5.95 78±5.46 

Values were expressed as mean ±SD 

Free radicals are atoms that cause damage to our cells. They harm 
our immune system leading to much degenerative disease. Free 
radicals are formed by our cells being exposed to a variety of 
substances such as radiation, chemicals, pollution, smoke, drugs, 

alcohol, pesticides and sun and through various metabolic processes 
such as when our bodies utilize stored fat for energy. A poor diet 
also aids in the formation of free radicals. Antioxidants consist of a 
group of vitamins, minerals and enzymes that have health enhancing 
effects for our bodies. Antioxidants work to neutralize free radicals 
before they do harm to our bodies. Antioxidants are a type of 
complex compounds found in our diet that act as a protective shield 
for our body against certain disastrous enemies(disease) such as 
arterial and cardiac disease, arthritis, cataracts and also premature 
ageing along with several chronic disease. [24]. The methanol 
extract of Cleome gynandrapossesses very good free radical 
scavenging and also antioxidant property. Its anticancer activity is 
already reported in Ehrlich ascites carcinoma cell bearing mice. 
Recently, it has been published that the antioxidant activity of 
Cleome gynandra is responsible for its anticancer activity. Therefore, 
the major flavonoid fraction was isolated and characterization was 
performed by TLC and HPLC to determine the active principles 
present in Cat’s whiskers for the scavenging of reactive oxygen 
species (ROS) and reactive nitrogen species (RNS) in some 
inflammatory cells [25]. The antioxidant potentials of folk plants are 
largely attributed to certain classes of low molecular weight 
secondary plant metabolites, they may also be influenced by certain 
essential and trace antioxidant micronutrients. In fact, studies have 
shown that additive and synergistic combination of scores of 
phytochemicals and trace elements, which are either directly or 
indirectly involved in various redox processes are responsible for 
the observed health benefits of fruits and vegetables. Around 30% of 
enzymes and several other biomocules contain a trace metal at the 
active site and thus play a vital role in human metabolism. 
Micronutrient deficiencies affect nearly half the world’s population, 
impairing child development, reducing work productivity, and 
increasing mortality and morbidity rates. All essential elements are 
primarily supplied through diet and therefore determination of the 
elemental composition of the food stuff and evaluation of their daily 
dietary intake becomes a necessity. Indian council of Medical 
Research (ICMR) has recommended selective studies of individual 
foodstuff as an important step in the estimation of dietary intake of 
trace elements. Consequently the essential trace metal composition. 
Hydrogen peroxide liberated by GO caused direct oxidative attack on 
cells membrane leading to increased rigidity to lipid bilayer, osmotic 
fragility, aggregation of membrane protein and decreased activity of 
membrane bound protein of the erythrocytes. CWF decreased 
oxidative damage to the RBC cells in a concentration dependent 
manner which correlated with the previously described in vitro free 
radical scavenging activity [25, 26]. The ferric reducing antioxidant 
plasma activity of cleomegynandra leaves is presented in Table 3. It is 
clear from the results that the FRAP activity of leaves of cleome 
gynandrais found to have significant antioxidant activity. The most 
common in vitro assays include MTT. These assays have been 
successfully used in the assay-guided chemotherapy for certain cancers, 
including breast, ovarian, melanoma and colorectal cancers. Kim et 
al.,[27] reported that, MTT assay has been most widely used in different 
cancers, and is sensitive, accurate, and efficient in the in vitroevalution of 
anticancer or immunological agent prior to preclinical and clinical 
testing. Anticancer activity was examined by MTT assay using breast 
cancer (MCF-7). The extent of cytotoxicity can be measured by MTT dye 
reduction assay. The percentage viability was analyzed by MTT assay 
after treatment of methanolic extract of Gynandropsis pentaphylla at 
18.75µg/ml,37.5µg/ml, 75µg/ml, 150µg/ml, 300µg/ml concentration. 
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Fig. 1: Effect of anticancer activity of G. Pentaphylla on MCF-7 
Cell line 
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Table 5: Anticancer activities of methanolic extracts of G.pentaphylla against MCF-7 cell lines by MTT assay. 

S. No. Concentration of test (µg/ml) % of Cell inhibition Concentration of standard(µg/ml) % of Cell inhibition 
1. 18.75 3.36±0.23 0.001 14.02±0.58 
2. 37.5 15.48±0.62 0.01 35.24±1.85 
3. 75 31.05±2.34 0.1 51.27±3.89 
4. 150 75.31±8.24 1 75.59±8.28 
5. 300 96.99±9.45 10 92.53±96.25 

 Values were expressed as mean ±SD 

 

Strong cytotoxicity was reported by the SporithrixSpp (kk 29 FLI) 
isolated from Costus specious against Colorectal carcinoma (HCT- 
116) and human breast adenocarcinoma (MCF- 7) cell lines 
confirmed by MTT assay [28]. The volatile fractions from 
Astragaluscorniculatusbicb were analyzed for its cytotoxic effects in 
SKN- 3 cells [29].Lipophilic and hydrophilic fraction of 
Menthaspicashowed a considerable cytotoxic effect on human 
prostate cancer cell line by MTT assay [30]. 

Table 5 and fig 1 represented the methanolic extraction of 
G.pentaphylla which exhibited the antiproliferative potential which 
showed IC50

The antioxidant activity of methanolic extract of leaves G. 
pentaphyllawas confirmed by free radical scavenging activity and 
reducing (FRAP) and it was found to be significant. Inhibitory 
concentration (IC

 values of 96.65µg/ml. The antiproliferative activity of 
plant extract was measured using MTT (3-(4,5dimethylthiazol- 2-
yl)-2,5-diphenyltetrazolum bromide) assay. The assay detects the 
reduction of MTT by mitochondrial dehydrogenase to blue formazan 
product, which reflects the normal function of mitochondria and cell 
viability [31]. Similar results were also reported by [32], who 
studied effects of different concentrations of Carallumatuberculata 
crude extract against MCF-7 cell line. Maximum growth inhibition 
shown by the crude extract was 96.99454 at a concentration 
300µg/ml. The results of the present study demonstrated that the 
qualitative phytochemical analysis of the methanol, aqueous and 
chloroform extract of Gynandropsis pentaphylla showed the 
presence of carbohydrates, flavonoids, tannins, glycosides, phenols, 
saponins, protein and terpenoids.  
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