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Abstract: 

The medicinal properties of Piper betle are well known since time immemorial, and traditionally the leaves are used to treat various diseases like 
halitosis, boils and abscesses, conjunctivitis, constipation, swelling of gums, cuts and injuries and burns. Lot of research on the anti-bacterial, anti-
protozoan, anti-fungal, antioxidant, immunomodulatory, antimutagenic, antileishmanial and neurostimulatory properties of betel leaf and its 
essential oil has been carried out. However, not much data is available on the antitumor properties of betel leaves and their derivatives. In Our 
present investigation the cytotoxic activity of ethanolic extract of Piper betle leaves was evaluated using murine (Ehrlich Ascites Carcinoma and 
Melanoma B-16 cells) and human (HeLa, Raji) cancer cell lines by employing MTT assay and Trypan-blue dye exclusion method. It was observed 
that there was a concentration-dependent cell death in various cultured cell lines. Even though Piper betle displayed cytotoxicity towards both 
normal and tumor cell lines, the toxicity on tumor cells was far greater than that on normal cells indicating selective toxic effect of the plant extract 
on the tumor cells. This was evident from the finding that the IC50 values for tumor cells were comparatively very low than their normal 
counterparts, while the percentage inhibition of tumor cells was higher than that of normal cells. It was also indicative that Piper betle extract 
exhibited a dose dependent and time dependent cell killing. A significantly increased rate of cell death was observed with an increase in the 
concentration of the extract and the time of incubation with the extract, irrespective of the cell type. In both murine and human cell lines it was a 
general observation that the cells grown as suspension were comparatively more sensitive to the extract than the adherent cell types; the latter 
requiring a higher concentration of the extract to bring about the same rate of cell death.  

Keywords: Piper betle, antioxidant, antitumor, cell viability, MTT assay. 

 

1  INTRODUCTION 

Piper betle, commonly called betel leaf is the leaf of a vine 
belonging to the Piperaceae family, and has long been 
recognised as one of the medicinal plants that has 
tremendous health benefits. Betel leaf is mostly 
consumed as betel quid or paan, with or without tobacco.  
Betel leaves play a vital role in Indian tradition, customs 
and rituals. The medicinal properties of betel leaf are well 
known since time immemorial. According to traditional 
Ayurvedic  medicine, chewing betel leaf is a remedy for 
bad breath. It acts as aphrodisiac and is known to kill or 
inhibit the growth of the deadly bacteria that cause 
typhoid, cholera, tuberculosis, etc. It is used as a 
stimulant and as an antiseptic. Traditionally the leaves 
are used to treat various diseases like halitosis, boils and 
abscesses, conjunctivitis, constipation, swelling of gums, 
cuts and injuries. The essential oil contained in the leaves 
is known to possess anti-bacterial, anti-protozoan and 
anti-fungal properties. Piper betle is extensively used in 
Chinese folk medicine. The leaves are used to prevent 
decay of teeth, used as carminative and the pills are given 
as anodyne and astringent [1]. In vitro experiments on 
human saliva using crude extracts of Piper betle was 
performed [2]. 
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It was found that Piper betle has bioenhancer activity on 
salivary peroxidise and plays an important role in oral 
hygiene [3]. It exhibited antibacterial and antifungal 
activity. The effect of Piper betle on the overall microbial 
activity [3] and the effectiveness of Piper oil in 
suppressing the oral pathogenic activity of fungi, S. 
faecalis and Candida albicans [4] were demonstrated. 
Hydroxychavicol, one of the major constituents of Piper 
betle showed antifungal activities against a broad 
spectrum of clinically significant human fungal sps., 
including Candida sp., Aspergillus and dermatophytes. It 
exhibited a concentration dependent killing [5].  

Piper betle flower or leaf contains aromatic phenolic 
compounds which have been found to stimulate the 
release of catecholamines in vitro. Thus, betel chewing 
may affect parasympathetic, GABAnergic and 
sympathetic functions indicating its effects on central and 
autonomic nervous systems [6]. Piper betle extracts 
showed antiplatelet and antioxidative effects. The 
aqueous components of inflorescence Piper betle extracts 
are potential ROS scavengers and may prevent platelet 
aggregation possibly via scavenging of ROS or inhibition 
of TXB(2) production [7]. It was demonstrated that 
hydroxychavicol derived from Piper betle is a potent 
inhibitor of xanthine oxidase [8]. Investigations of the 
influence of varieties of betel leaf were carried out on the 
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digestive enzymes of pancreas, intestinal mucosa and 
liver. It was found that betel leaves do not influence bile 
secretion and composition, but significantly stimulate the 
pancreatic and intestinal lipase activity [9].  

Co-administration of Piper betle with ethanol resulted in 
significant reduction of lipid levels and lipid 
peroxidation markers such as thiobarbituric acid ractive 
substances and hydroperoxides , and there was increase 
in the levels SOD, Catalase, Glutathione peroxidise, GSH, 
Vitamins C and E, indicating the neuroprotective effect of 
Piper betle against alcolol [10]. The leaf extracts had a 
chemopreventive role in protecting against carbon 
tetrachloride-induced liver fibrosis in rats [11]. The 
extracts significantly inhibited the elevated aspartate 
aminotransferase and alanine aninotransferase brought 
about by carbon tetrachloride intoxication. It also 
attenuated total GST and enhanced SOD and catalase 
activities.  
 
Piper betle inhibited the production of allergic mediators 
by bone marrow- derived mast cells and lung epithelial 
cells. The extracts significantly decreased histamine and 
GM-CSF produced by an Ig E- mediated hypersensitive 
reaction, and inhibited eotaxin and IL-8 secretion in TNF-
alpha and IL-4 induced allergic reactions [12]. Crude 
methanolic extracts of Piper betle showed a mixed type-1 
and type-2 cytokine responses, thus suggesting a 
remarkable immunomodulatory property of this plant. 
The extracts were found to potentiate significant 
enhancement of both humoral as well as cell-mediated 
immune responses in mice [13]. 
 
The nonmutagenicity of betel leaf and its antimutagenic 
action against environmental mutagens were 
demonstrated [14]. It was found that the water and 
acetone extracts of betel leaf were nonmutagenic to 
S.typhimurium strains with and without S9 mix. Both the 
extracts suppressed the mutagenicity of betel quid 
mutagens in a dose dependent manner. They reduced the 
mutagenicity of benzo(a)pyrene and 
dimethylbenzanthracene . Ethanolic extract of Piper betle 
showed antileishmanial activity via programmed cell 
death as evidenced by morphological changes, loss of 
mitochondrial membrane potential and cell cycle arrest at 
the sub-G0/G1 phase [15]. 
 
Even though lot of research has been done on various 
biological properties and medicinal uses of Piper betle, our 
knowledge of Piper betle and its derivatives in cancer 
treatment is very limited. A potent anticancer agent is the 
one which is cytotoxic and mitostatic, with minimum 
side effects on the normal cells and tissues of the body. 
Our present investigation aimed at screening for 
cytotoxic activity of ethanolic extract of Piper betle leaves 
against murine and human cancer cell lines. 

 

2  MATERIALS AND METHODS 
2.1 Cell lines  
 
Two murine and two human cancer cell lines were used. 
Murine cell lines chosen were Ehrlich Ascites Carcinoma 
(EAC) and Melanoma B-16 cells, and the human cell lines 
were HeLa and Raji cells. Mouse peritoneal normal 
lymphocytes and macrophages (MPNLM) and peripheral 
blood mononuclear cells (PBMC) served as the normal 
counterparts for murine and human cell lines 
respectively. EAC cells were obtained by aspirating the 
cells from the abdomen of a tumor mouse on the 10th day 
after tumor transplantation, maintained in the animal 
house of the Department. HeLa, Raji and melanoma cells 
were procured from National Centre for Cell Sciences, 
Pune, India. HeLa and melanoma cells were maintained 
and cultured in DMEM and for other cell types RPMI-
1640 was used, both procured from Himedia Laboratories 
Pvt. Ltd., Mumbai, India. 
 
2.2 Preparation of plant extract 

Matured leaves of high quality were collected from 
healthy wines grown under natural conditions without 
exposure to pesticides and chemical fertilizers.  The 
leaves collected were thoroughly washed with distilled 
water and blot dried in the laboratory. Ethanolic extract 
of the leaves was prepared using a Soxhlet extractor. 
During each extraction around 300 grams of the finely 
chopped leaves were extracted with 1000 ml of distilled 
alcohol in the extractor for about 8-9 cycles. The extract 
obtained was concentrated in a rotary vacuum 
evaporator (Laborata 4003, Heidolph Rotovac, Germany) 
at 40°C. The thick concentrate obtained after the 
evaporation was further dried in a water bath at 45°C. A 
greenish-black paste thus obtained was weighed and 
stored in a deep freezer (-20°C) for future use. For in vitro 
studies the extract was dissolved in dimethyl sulphoxide 
(DMSO) solution. Serial dilutions were made to get 
different concentrations of the extract ranging from 
5μg/ml to 300 μg/ml in 0.1% DMSO. 
 
2.3 Preparation of media 

Both RPMI- 1640 and DMEM were prepared from 
powdered media (Himedia laboratories, Mumbai, India) 
with L- glutamine, without sodium bicarbonate 
(NaHCO3) [16]. The powder provided in the vial was 
dissolved in 1000 ml of autoclaved double distilled water 
(DDW). To 900ml of DDW, contents of 1 unit vial were 
added at room temperature with constant stirring.  To 
this, 1500 mg of NaHCO3 ((Himedia laboratories, 
Mumbai, India) was added and stirred well. The pH of 
the solution was adjusted to a range of 7.1- 7.4 using 1N 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 4, Issue 9, September-2013                                                               223 
ISSN 2229-5518 
 

IJSER © 2013 
http://www.ijser.org 

HCl or 1N NaOH. Final volume was made upto 1000ml 
with DDW and sterilized by filtering through autoclaved 
cellulose acetate membrane filter with a pore size of 0.2 
μm and diameter of 47 mm (Sartorius AG, Germany) in a 
filter unit, using vacuum pump. To the filtered media 2.5 
ml of antibiotic- antimycotic solution (Himedia 
Laboratories, Mumbai, India) was added and stored in a 
refrigerator at 2-8°C until further use. At the time of use 
media was supplemented with 10% Foetal Bovine Serum 
(FBS) procured from Himedia Laboratories, Mumbai, 
India. 

2.4  Subculture of Cell Lines 
 
Cultures grown in media supplemented with 10% Foetal 
Bovine Serum were viewed using an inverted phase 
contrast microscope to observe growth and morphology 
of the cells. When the pH of the medium turned acidic, 
indicating overgrowth of cells, centrifugation was done 
for suspension cultures (EAC, Raji). Cells were 
centrifuged at 1500 rpm for 5 minutes and the media was 
removed. Fresh RPMI-1640 media was added and the 
cells were mixed thoroughly to obtain single cell 
suspension. Cells were then counted using a 
haemocytometer and re-seeded at a concentration of 
1x106  cells/ml into fresh culture flasks containing RPMI-
1640 media supplemented with 10% FBS. The flasks were 
tilted gently to ensure uniform distribution of cells, 
which were then cultured in a CO2 incubator in a 
humidified atmosphere with 5% CO2  at 370 C. In case of 
adherent cell types (HeLa, Melanoma B-16), after the cells 
attained confluence or when the media turned acidic, the 
media was removed by aspiration and the cells were 
washed with sterilised phosphate buffered saline. The 
cells were then trypsinised with 0.25% trypsin for 2-3 min 
and subsequently washed with DMEM media without 
FBS. The cells were mixed with fresh media and finally 
reseeded at a concentration of 1x106 cells/ml into fresh 
culture flasks containing DMEM media supplemented 
with 10% FBS. The flasks were tilted gently to ensure 
uniform distribution of cells which were then cultured in 
a CO2 incubator in a humidified atmosphere with 5% 
CO2  at 370 C [16]. 
 
2.5  Cell- viability Test 

This was done by trypan-blue dye exclusion method [16]. 
The viable cells exclude the dye as they are non 
permeable to the dye and remain clear or white, whereas 
the non-viable cells take up the stain as they are 
permeable, and thus appear blue when visualized under 
the microscope. 0.4 % solution of the dye (Himedia, 
Mumbai, India) prepared in distilled water and filtered 
through cellulose acetate filter with 0.2 μm pore size and 
47 mm diameter (Sartorius AG, Germany) was used. 
100μl of cell suspension containing 1x105 cells was added 
to each of the wells containing 300μl of respective media 

with supplements in a 24 well plate. Different 
concentrations of the extract in 100μl were added to get a 
final volume of 500μl; 0.1% DMSO served as control. The 
cells were cultured in a CO2 incubator in a humidified 
atmosphere with 5% CO2 at 370 C. All the treatments were 
prepared in quadruplicates. Cell viability was 
determined at 24, 48 and 72 hr. time intervals for each test 
group. 50μl of cell suspension was mixed with an equal 
volume of the dye and loaded onto a haemocytometer. 
The slides were left undisturbed for 1- 2 min. The total 
number of cells (stained+unstained) and the number of 
stained (dead) cells was counted. Percentage viability 
was calculated using the formula; 
                          No. of Dead Cells 
Percentage = --------------------------- X 100 
 Viability          Total no. of Dead 
                            And Live Cells 
          
 IC50 values for each treatment was determined by 
plotting percentage viability against concentration of the 
extract. 
 

2.6 MTT Assay 

MTT assay was done as per the modified method of 
Mosmann [17]. MTT 3-(4, 5-dimethyl-thiazolyl)-2, 5-
diphenyl-2H-tetrazolium bromide) is a yellow water 
soluble salt which is biologically active. MTT enters the 
proliferating cells and the mitochondrial enzymes of the 
cells reduce MTT into a purple coloured formazan. The 
formazan precipitate was extracted with DMSO and the 
absorbance was measured at 550 nm in a double beam 
UV- visible spectrophotometer (UV-1601, Shimadzu, 
Japan). MTT (Himedia, Mumbai, India) was prepared by 
dissolving 5 mg powder in 1ml phosphate buffered saline 
under hood. It was then filtered through cellulose acetate 
filter with 0.2 μm pore size and 47 mm diameter 
(Sartorius AG, Germany) and stored at 80C.  100μl of cell 
suspension containing 1x105 cells was added to each of 
the wells containing 300μl of respective media with 
supplements in a 24 well plate. Different concentrations 
of the extract in 100μl were added to get a final volume of 
500μl; 0.1% DMSO served as control. The cells were 
cultured in a CO2 incubator in a humidified atmosphere 
with 5% CO2 at 370C. All the treatments were prepared in 
quadruplicates and cytotoxicity was determined at 24, 48 
and 72 hr. time intervals for each test group. The cells 
were treated with 200μl of MTT prepared in PBS and 
incubated for 4 hr. at 370C avoiding exposure to light. 
After 4 hr. MTT was removed and the formazan formed 
was extracted with 2ml of DMSO and the absorbance was 
read at 550 nm. The growth inhibition rate was calculated 
by the following formula [18]; 
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                        OD control well – OD treated well  
 Inhibition = --------------------------------------X 100 
   Rate                          OD control well                  
 
 
3  RESULTS 
 
3.1 Dye-exclusion Test 

It was observed that there was a concentration-
dependent cell death in various cultured cell lines. 
Although the normal cells were affected by the plant 
extracts, the IC50 values observed were very high, 
whereas the IC50 values for tumor cells were 
comparatively very low indicating the selective 
cytotoxicity of Piper betle extract. In case of MPNLM, the 
IC50 value was found to be 390.2μg/ml and 350.7μg/ml 
respectively, and at 24 hr. even at a concentration as high 
as 300μg/ml there was only 30% cell death (Fig.1a). The 
EAC cells showed lower IC50 values when compared to 
that of Melanoma B-16 cells indicating a greater 
sensitivity of the cells towards the extract. At a 
concentration of 50μg/ml there was 100% cell death at 
72hr and the IC50 values for EAC cells were found to be 
45.9, 24.2 and 9.4μg/ml at 24, 48 and 72 hr. respectively 
(Fig.2a). Induction of cell death required slightly higher 
concentrations of the plant extract for Melanoma cells 
when compared to EAC cells. The IC50 values were found 
to be 59.3, 42.7 and 18.2μg/ml at 24, 48 and 72 hr. 
respectively, from which it can be learnt that, for 
melanoma cells, doses double than that required for EAC 
cells were required for causing cell death (Fig.3a). The 
normal human lymphocytes were slightly less sensitive 
to Piper betle extracts when compared to murine 
counterpart. Even though cell death occurred in a dose-
depended manner, the IC50 values were very high. Only 
at a concentration as high as 390μg/ml and for an 
incubation period of 72 hr, it was possible to obtain IC50 
value. When the cells were incubated for 24 and 48 hr., 
the IC50 values could not be obtained even at 400μg/ml 
concentration (Fig.4a). HeLa cells showed comparatively 
higher IC50values compared to Raji cells. The 
concentration which killed 50% of the cell population was 
78.6, 37.3 and 16.9μg/ml for 24, 48 and 72 hr. incubation 

respectively (Fig.5a). Raji cells were found to be the most 
sensitive of all cell types. The IC50 values were found to 
be very low indicating greater cell deaths at lower 
concentrations of the plant extract. At 72 hr. of incubation 
it was as low as 7.2μg/ml; at 48 hr., 28.7, and at 24hr. it 
was 45.7μg/ml (Fig.6a).  

3.2 MTT Assay 

The results of MTT assay were in coordination with that 
of dye exclusion test with reference to MPNLM. At lower 
doses very less inhibition was observed and at the 
maximum dose, ie, 300μg/ml percentage inhibitions were 
found to be 40.25, 50.19 and 63.53 at 24, 48 and 72 hr. 
respectively (Fig.1b). For EAC cells it was found that both 
at 48 and 72 hr. there was around 50% inhibition at a 
concentration of 75μg/ml. and at a concentration of 
300μg/ml, the percentage inhibition was found to be 79, 
81.62 and 83 at 24, 48 and 72 hr. respectively. Not much 
difference was observed with reference to the responses 
of cells at 48 and 72hr (Fig.2b). Piper betle, had a  lesser 
toxic effect on melanoma cells when compared to EAC 
cells; however, the results of MTT assay indicated that a 
50% inhibition could be achieved at concentrations of 200, 
150 and 100μg/ml at 24, 48 and 72 hr. time intervals 
respectively, indicating a dose and time response (Fig. 
3b). For PBMC the results of MTT assay were in 
proportion with that of dye exclusion test. There was 50% 
inhibition at a concentration of 300μg/ml at 24 hr.; and 
250μg/ml at 48 and 72 hr. (Fig.4b). For HeLA cells the 
values were almost coinciding with that of melanoma 
cells. There was around 80% inhibition at 72 hr. and only 
56.5% inhibition at 24 hr. when incubated with 300μg/ml 
of the extract. Lower doses showed lesser inhibition rate 
(Fig.5b). The extract had a significant level of toxicity on 
Raji cells also. 50% inhibition was observed at a 
concentration of 50μg/ml and 80% inhibition at 250μg/ml 
when incubated for 72 hr. At lower concentrations and 
lesser incubation periods the percentage inhibition was 
found to be low (Fig.6b). 
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                         Fig.1a.    IC50 value of ethanolic extract of Piper betle for MPNLM. 

 

 

 

 

            Fig.1b.     Inhibition of proliferation of MPNLM by 

                             alcoholic  extract of Piper betle (MTT assay). 
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                 Fig.2a.    IC50 value of ethanolic extract of Piper betle for 

                                 mouse EAC cells. 

 

 

 

                        Fig.2b.   Inhibition of proliferation of EAC cells of mouse by 

                                       alcoholic extract of Piper betle (MTTassay). 
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              Fig.3a.    IC50 value of ethanolic extract of Piper betle for 

             mouse melanoma cells.                                                                              

 

 

 

           Fig.3b.         Inhibition of proliferation of mouse melanoma cells by 

                                  alcoholic extract of Piper betle (MTT assay). 
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              Fig.4a.   IC50 value of ethanolic extract of Piper betle for PBMC. 

 

 

 

 

                Fig.4b.   Inhibition of proliferation of PBMC  

                              by alcoholic extract of  Piper betle (MTT assay). 
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                Fig.5a.    IC50 value of ethanolic extract of Piper betle for 

                                HeLa cells. 

 

 

 

 

                    Fig.5b.   Inhibition of proliferation of HeLa cells by 

                                  alcoholic extract of Piper betle (MTT assay). 
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              Fig.6a.    IC50 value of ethanolic extract of Piper betle for 

                              Raji cells. 

 

                                                                                                                               

 

             Fig.6b.   Inhibition of proliferation of Raji cells by 

                            alcoholic extract of Piper betle (MTT assay).       
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4  DISCUSSION 

Plant derived compounds have been playing crucial role 
as clinically useful anticancer agents [19]. In the past few 
years, large bodies of experimental studies have been 
performed to develop novel antitumor agents that are 
able to selectively inhibit important pathways that 
control cancer cell proliferation [20]. To evaluate the 
cytotoxic effect of ethanolic extract of Piper betle, cell 
viability and inhibition of cell proliferation was 
determined on four different cancer cell lines, two murine 
and two human. Murine cell lines chosen were Ehrlich 
Ascites Carcinoma (EAC) and Melanoma B-16 cells, and 
the human cell lines were HeLa and Raji cells. The results 
obtained were compared with that of the normal 
counterparts, MPNLM and PBMC (for murine and 
human cell lines respectively). Even though Piper betle 
displayed cytotoxicity towards both normal and tumor 
cell lines, the effect on tumor cells was far greater than 
that on normal cells. This indicates a selective toxic effect 
of the plant extract on the tumor cells. In both murine 
and human cell lines it was a general observation that the 
cells grown as suspension were comparatively more 
sensitive to the extract than the adherent cell types; the 
latter requiring a higher concentration of the extract to 
bring about the same rate of cell death. This was evident 
from the fact that the IC50 values for EAC and Raji cells 
were lower than that for Melanoma-B16 and HeLa cells. 
The normal cells showed much higher IC50 values 
indicating lesser toxic effect of the extract on them. In 
fact, it could be obtained only when the cells were 
incubated in very high concentrations of the extract for a 
period of 72hr and not earlier. It was also indicative that 
the cells showed a ‘dose and time’ response to Piper betle 
extract treatment with a dose dependent and time 
dependent cell killing. A significantly increased rate of 
cell death was observed with an increase in the 
concentration of the extract and the time of incubation 
with the extract, irrespective of the cell type.  

The antitumor property of Piper betle may be due to the 
phytochemicals present in it, including polyphenols and 
alkaloids, most of which are potent free radical 
scavengers. Phenolic compounds such as epigallocatechin 
gallate, catechin, genistein and quercetin suppressed 
growth of breast cancer cells implying the importance of 
antioxidants towards the anti-proliferative effects of cells. 
Anti-cancer agents with antioxidant activities may exert 
their beneficial effects by balancing levels of ROS so as 
not to cause further proliferation of cancer cells while still 
allowing apoptosis to occur [21]. 

Promising new source of therapeutic agents has been 
discovered in plant secondary metabolites, irregularly 
occurring compounds that characterize certain plants or 

plant groups [22]. Several phenolic compounds have 
been identified in the leaves of P. betle including β-
sitosterol, dotriacontanoic acid, tritriacontane, stearic 
acid, hydroxychavicol, chevibetol and allylpyrocatechol, 
together with their glucosides [23], [24]. Identification of 
catechin, morin and quercetin through HPLC analyses 
was also done [21]. Studies of polyphenols also have 
produced compelling data for the antitumor activities of 
plant secondary metabolites in various types of cancers 
[25]. Several flavonoids have been shown to inhibit 
cancer development while exhibiting antioxidant 
activities in various animal models [26]. 

Hydroxychavicol, a component of P. betle leaf showed 
anti-proliferative effect towards oral carcinoma cell line 
[27]. Antioxidants may inhibit carcinogenesis through 
other non-antioxidant action such as by modulating 
signalling pathways involved in cellular functions such 
as proliferation, cell growth and differentiation, by 
influencing activities of cancer-related enzymes such as 
cyclooxygenase-2 and phase I or II metabolizing enzymes 
or by inducing cell cycle arrest [28].  

Plant-derived extracts containing antioxidant principles 
showed cytotoxicity towards tumor cells and antitumor 
activity in experimental animals. Antitumor activity of 
these antioxidants is either through induction of 
apoptosis or by inhibition of neovascularization. The 
implication of free radicals in tumors is well documented. 
The free radical hypothesis supported the fact that the 
antioxidants effectively inhibit the tumor, and the 
observed properties may be attributed to the antioxidant 
and antitumor principles present in the plant extracts 
[29]. 

It was demonstrated that the aqueous extract of P. betle 
prevented formation of tumors when fed to rats in the 
initiation phase of induced-mammary carcinogenesis but 
could not inhibit tumor growth when fed to rats in the 
later stages of induced mammary carcinogenesis [30]. The 
anti-proliferative action of aqueous extract of Piper betle 
towards KB cells indicates its potential in treating oral 
cancer [31]. Moreover, the leaves of P. betle were found to 
have strong anti-tumor promoting activities in Raji cells 
[32].  

Betel leaves are also reported to possess antioxidant 
activity besides antimutagenic and anticarcinogenic 
properties, particularly against the tobacco carcinogens, 
due to the presence of ingredients like hydroxychavicol 
and chlorogenic acid in it. The latter compound is also 
reported to kill the cancerous cells without affecting the 
normal cells unlike the common cancer drugs and 
relevant therapeutic means. Therefore, possibility of 
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manufacturing a new blood cancer drug from it cannot be 
ruled out [33]. In conclusion we can say that Piper betle 
leaves have potent antitumor properties due to the 
presence of a wide range of phytochemicals carrying out 
free radical scavenging activities as well as inducing 
selective toxicity against cancerous cells. 
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