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ABSTRACT
Aim: To evaluate the Cytotoxic activity of Cardiospermum halicacabum L. against oral cancer cell 
lines (SCC25). Method: Oral cancer cells were plated in 96 well flat bottom tissue culture plates at a 
density of approximately 1.2 × 104 cells/well and allowed to attach overnight at 37oC. The medium 
was then discarded and cells were incubated with different concentrations of the samples (25, 50, 
75, 100 and 125 µg/ml) for 24 hours. After the incubation, medium was discarded and 100 µl fresh  
medium was added with 10 µl of MTT (5mg/ml). After 4 hrs, the medium was discarded and  
100 µl of DMSO was added to dissolve the Formosan crystals. Then, the absorbance was read 
at 570 nm in a microtitre plate reader. Cyclophosphamide was used as a positive control for the 
Cancer cell lines. Medium along with cells (untreated) serves as a control. Results: Our present  
study showed the cytotoxicity levels of Cardiospermum halicacabum L. in conjunction with a positive 
control Cyclophosphamide at different concentration (25 µg/mL,50µg/mL,75 µg/mL, 100 µg/mL,  
125 µg/mL). Cyclophosphamide is chosen as positive control as it’s known for its cyctotoxicity 
ability in cancer cell lines. The cyctoxicity level seems to increase with increase in concentration 
of the compound. While comparing test compound with the positive control the cyctotoxicity levels 
of the test compound were as less efficient as the cyclophosphamide but within the compound 
concentrations had good cytotoxicity capacity. Conclusion: Hence furthermore investigations with 
higher concentrations and using this product with other compounds as adjuvant can give a better 
result.
Key words: Cytotoxicity, Cancer cell lines, Cardiospermum halicacabum L, cyclophospahmide,  
Oral cancer.

INTRODUCTION

Cancer is the term which indicates the uncontrollable 
programmed growth of  the abnormal cell in the body. 
It can occur in any part of  the body which disturbs the  
normal mechanism of  a working cell. There are different 
types of  cancers which are the leading cause of  death 
in worldwide [1] Cancer is considered one of  the most 
important health issues in developed and developing  
countries and each year, the number of  patients diagnosed 
with cancer is increasing globally.[2] Cancer is a growing  
public problem whose estimated worldwide new incidence  

is about 6 million cases per year.[3] More than 30% 
of  cancers are due to behavioral and environmental 
changes. Tobacco is the biggest cause of  cancer, which 
is responsible for up to 1.5 million cancer deaths a year. 
Chemicals such as tobacco smoke contain over fifty 
known carcinogens, including nitrosamines and polycy-
clic aromatic hydrocarbons. Alcohol is also a carcino-
gen. [4] Excessive free radicals produced during cellular 
metabolism can attack the deoxyribose DNA backbone 
and bases, which leads to cytotoxicity or mutation and 
finally it causes cancer. Free radicals also a factor which 
causing all types of  cancer. [5]

There are many treatments for cancer such as surgery, 
chemotherapy and radiation therapy. Existing chemo-
therapy and treatment leads to different painful side 
effects. Many herbal medicines have been mentioned  
for the treatments of  different diseases including  
cancer. It has proven that plant compounds present in  
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the human diet with many active constituents can help  
for prevention and cure of  disease. Many chemothera-
peutic agents singly or in combination demonstrate  
the activity against cancer and among the chemothera-
peutic agents, plant-based medicine is used for treating 
the patients with cancer like oral cancer. [6]

Cardiospermum halicacabum Linn. Belongs to Sapindaceae 
family has been known as medicinal plant that was 
used by various traditional system of  medicine, which 
possesses therapeutic effect and has nutritional values. 
It was used for the treatment of  different ailments in 
various medicinal systems such as Ayurveda, the Indian 
System of  Medicine, Unani System of  Medicine and 
Traditional Chinese Medicine. [7] In Ayurveda, it has  
been used for the treatments of  limbs stiffness, snake-
bites and chronic bronchitis. In Chinese medicine, it  
has been used for the treatment of  rheumatism, nervous 
diseases, lumbago and dropsy. [8] In Unani medicine,  
seeds were mentioned as tonic and used for the treatment  
of  cancer.[9]

MATERIALS AND METHODS
Plant material

The plant extract is provided as gift sample from Life 
care phyto labs Pvt Ltd, Chennai, Tamilnadu, India for 
conducting the study.

Chemicals

Phenol free Dulbecco’s modified Eagle medium 
(DMEM), MTT, Dimethyl sulphoxide (DMSO),  
phosphate buffer saline (PBS) and antibiotic- 
cyclophosphamide were purchased from Sigma- Aldrich. 
Fetal bovine serum was purchased from GIBCO/BRL 
Invitrogen.

Cell culture

Oral squamous carcinoma cell lines SCC25 were 
obtained from the NCCS, Pune with Passage no 16. 
Cells were cultured in phenol red-free Dulbecco’s modi-
fied Eagle medium (DMEM) supplemented with 100 
units/ml penicillin, 100 µg/ml streptomycin and 10% 
heat-inactivated fetal bovine serum at 37°C with 5% 
CO2. Cells were washed with DMEM medium and 
detached with 0.25% trypsin-EDTA. The cells were  
re-suspended in DMEM medium at a density of   
2 × 106cells/ml. 

MTT assay for Cytotoxicity

The MTT assay [10] is based on the ability of  live but not 
dead cells to reduce a yellow tetrazolium dye to a purple 
formaz an product. Cells were maintained in DMEM 

medium, supplemented with 10% Fetal Bovine Serum, 
at 37oC in humidified atmosphere with 5% CO2.
SCC25 cell lines were plated in 96 well flat bottom  
tissue culture plates at a density of  approximately  
1.2 × 104 cells/well and allowed to attach overnight at 
37oC. The medium was then discarded, and cells were 
incubated with different concentrations of  the samples 
(25, 50, 75, 100 and 125 µg/ml) for 24 hrs. After the 
incubation, medium was discarded and 100 µl fresh 
medium was added with 10µl of  MTT (5 mg/ml). After 
4 hrs, the medium was discarded and 100 µl of  DMSO 
was added to dissolve the formaz as a crystal. Then, the 
absorbance was read at 570 nm in a microstate plate  
reader. Cyclophosphamide was used as a positive  
control for the Cancer cell lines. Medium along with 
cells (untreated) serves as a control.
Cell survival was calculated by the following formula:

Viability % = (Test OD/ Control OD) × 100

Cytotoxicity % = 100 – Viability %

Figure 1: Cytotoxicity analysis.

Figure 2: Graph showing Cytotoxicity.
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control systems that prevent cell overgrowth and the  
invasion of other tissues are disabled. [11] Current cancer  
chemotherapy can damage or kill the rapid dividing  
healthy cells and causes serious side effects such as 
neutropenia, anemia, etc. In addition, the cost of  
chemotherapy drug is high. Natural compounds may  
reduce these problems. Currently, a few plant products 
are being used to treat cancer effectively. A study was  
made to develop an anticancer drug from a common 
plant source. We found that plant belonging to the 
family Sapindaceae is well documented for their anti-
cancer potential. [12] Cardiospermum halicacabum L. was 
well known for its medicinal values. The preliminary  
phytochemical screening of  various extracts of  the 
Cardiospermum halicacabum L. was analyzed. Chloroform  
extract contains alkaloids, coumarin, flavones, quinones,  
saponins, steroids and tannins. Ethanol extract showed 
the presence of  alkaloids, coumarin, flavones, quinones, 
saponin, terpenoids, steroids and sugar. Strawberry 
methanolic extract (SBE) was prepared and cytotoxic 
activity of  different concentration of  SBE on KB cell  
lines was determined by (3-[4,5-dimethylthiazol-2-yl]-
2,5-diphenyltetrazolium bromide) assay and neutral red 
dye incorporation test. Strawberry extract exhibits 
cytotoxic activity over the oral cancer cell lines. On 
administration of  about 100 µg/ml of  strawberry 
extract, about 50% of  cell viability could be observed  
and assessed from the cell lines. Strawberries have 
a cytotoxic effect on oral cancer cell line due to the  
presence of  anticancer constituents in the berries. These 
berries can be used as a natural medicine for cancer suf-
ferers.[13]

Several studies have revealed that certain naturally  
occurring medicinal plants inhibit the growth of  various 
cancers. A study was conducted to evaluate cytotoxic-
ity and apoptotic induction potential of  Myristica fragrans  
Houtt mace extract. The cytotoxic activity of  the Myristica  
fragrans Houtt mace acetone extract was assayed by 
MTT assay. The apoptotic induction potential was 
also studied by the analysis of  Bcl-2 protein and gene 
expression in mace extract incubated KB cell lines  
using western blotting technique and real-time polymerase  
chain reaction. The mace extract exhibited cytotoxicity  
and anticancer effect against KB cell lines and it also 
suppressed the growth of  cancer cells, therefore growth 
inhibitory effect was noted in extract treated cell lines. 
The mace extract shows the cytotoxic activity and 
induced the apoptosis through the modulation of  its 
target genes Bcl-2 in the KB cell lines, suggesting the 
potential of  mace as a candidate for oral cancer chemo-
prevention.[14]

RESULTS

Our present study shows the cytotoxicity levels of   
Cardiospermum halicacabum L.in comparison with a positive 
control Cyclophosphamide at different concentration 
(25 µg/mL, 50 µg/mL, 75 µg/mL, 100 µg/mL, 25 µg/
mL) Showed in Table 1, 2 and 3. Cyclophosphamide is  
chosen as positive control as it’s known for its  
cytotoxicity ability in cancer cell lines. The cytoxic-
ity level seems to increase with increase in concen-
tration of  the compound as depicted in Figure 1 
and 2. While comparing test compound with the 
positive control the cytotoxicity levels of  the test 
compound were as less efficient as the cyclophos-
phamide but within the compound concentrations  
had good cytotoxicity capacity. Hence furthermore 
investigations with higher concentrations and using this 
product with other compounds as adjuvant can give a 
better results.

DISCUSSION

Cancer is a series of  molecular events that alter the 
normal properties of  cells. In cancer cells the normal 

Table 1: Average OD values of compound and PC.
Average OD

Concentration 
(µg/mL) Compound Positive 

Control Control

25 0.4977 0.3519 0.8659

50 0.4227 0.2808 0.8659

75 0.3845 0.1641 0.8659

100 0.3215 0.0336 0.8659

125 0.2765 0.0121 0.8659

Table 2: Cytotoxicity of Sample and Positive control 
in oral cancer cell line.

Oral cancer cell line

Concentration (µg/ml) Compound Positive Control

25 42.52 59.36

50 51.18 67.57

75 55.59 81.04

100 62.87 96.12

125 68.06 98.61

Table 3: IC50 value of compound in Oral cancer cells 
(in µg/mL).

Compound

IC50 (µg/mL) 71.58
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CONCLUSION

The present study revealed that the Cardiospermum  
halicacabum exerts anti-cancer effects against oral squamous 
carcinoma cell lines. Overall, these findings provide evi-
dence that this extract can act as a chemo protective 
agent.
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