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Cytotoxic potential of Ocimum basilicum seed extract on
human epidermoid carcinoma (KB cell lines) – An in vitro
study
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ABSTRACT
Background: Cancer, till today, remains on the unsolved mystery in the phase of prognosis. The death rate of this disease
has been increasing in both developing and developed countries. Various researchers are working on the cure for this disease
without any side effects. Hence, this study is aimed at to analyze the cytotoxic potential of Ocimum basilicum (OB) seed extract
on oral carcinoma KB cell lines. Materials and Methods: KB Cell line: KB cell line was procured from NNSCCS, Pune
and maintained in Dulbecco’s Modified Eagle Medium (DMEM). Preparation of test drug: OB seed was uniformly grinded
and serially extracted in methanol, using Soxhlet apparatus. Cytotoxic assay: Cytotoxicity of OB seed was analyzed by 3-(4,
5dimethythiazol-2-yl)-2, 5-diphenyl tetrazolium bromide assay and compared with standard drug cisplatin. Results: The
aqueous extract of OB has exhibited significant cytotoxic potential against oral cancer cell line. Conclusion: Aqueous extract
of OB was effective as an antiproliferative agent which causes apoptosis in the oral cancer cell line.
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INTRODUCTION
Cancer is the second most disease which causes
global deaths. Conventional therapies for
cancer include surgery, cytotoxic chemotherapy,
immunotherapy, and radiation therapy which are
used as a single or combinational therapy have its
own side effects. Furthermore, a small subpopulation
of cancer cells called cancer stem cells is resistant
to conventional cancer therapy. Therefore, it is
essential to design an alternative method for cancer
treatments.[1] Plants are of the important sources of
medicine and a large numbers of drugs which are
being used today are derived from plant origin.
Osimum basilicum (OB) commonly known as Sweet
basil is used in both Ayurvedic and Unani system
of medicine.[2] OB is a culinary plant belonging to
the Lamiaceae family that is extensively used as an
flavoring agent in a wide variety of fields in its native
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region and as a popular traditional folk remedies
or in complementary and alternative medical
therapy.[3] The aromatic herb is about 20–60 cm long
with white/purple flowers, ovate/lanceolate leaves,
and a hairy-petiole.[4] The plant is native to India and
Iran and grows throughout the temperate, tropical,
and subtropical regions of the world.[5] Basil seed is a
tiny black, ellipsoid seed. These seeds are popularly
used in traditional desserts (such as sherbet and
falooda) and have several functional characteristics
including carminative, stimulant, diaphoretic,
diuretic, dyspepsia, antiseptic, anesthetic, flatulence,
gastritis, anti-spasmodic, anthelmintic, antidiarrheal,
analgesic, and antitussive. Other medicinal uses
of OB include treatment of some gastrointestinal
disorders, gastrodynia, diarrhea, and vomiting.[3,6]
India is considered to be the oral cancer capital of
the world. Oral squamous cell carcinoma (OSCC)
is a multifactorial disease with tobacco and alcohol
being considered major risk factors. However,
there is a growing incidence of non-habit (i.e., the
absence of tobacco or alcohol) associated with oral
cancer. Difference is noted in demographics, site
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predilection, grade, and stage while comparing habit
associated and non-habit associated oral carcinoma.
OSCC is the eight most common type of cancer.[7-9] A
recent trend seen in India is the increased incidence
of OSCC in females without a deleterious habit
history.[9]
The development of resistance to multiple drugs is a
common clinical problem in the treatment of various
cancers, and many current therapeutic procedures
have shown multiple side effects. In addition,
common cytotoxic therapies primarily target rapidly
dividing cells including malignant cells as well as
certain normal cells, leading to significant death and
limited clinical benefits for ill patients. Therefore,
it is mandatory to improve anticancer therapies that
effectively and specifically target tumor cells and
at the same time minimise the toxic side effects on
physiologically proliferating cells.[10] There is a new
spotlight for naturally acquired plant products.[11]
The renewed interest in natural substances, rather
than in synthetic agents focused attention on
plants used as food or spices, which are a rich
source of bio-nutrients or bio-active phytochemical
compounds and more detailed studies are needed to
establish their safety.[12] Hence, this study conducted
to determine the cytotoxic potential of basil seed
extract on the oral epidermoid cell (kB cell line)
which could create an out-breaking sequel in the
field of oncology.

MATERIALS AND METHODS
Cell Culture
KB cells were procured, placed in 25 cm2 culture
flasks and cultured in Roswell Park Memorial Institute
medium 1640 culture medium, with 10% fetal bovine
serum, L–glutamine, 1% penicillin (100 U/ml), and
streptomycin (100 μg/ml) at 37°C in a humidified
CO2 (5%) chamber, and 95% air. The cells were
detached using 0.25% EDTA trypsin. Neutralization of
the trypsin was achieved using Dulbecco’s Modified
Eagle Medium (DMEM) containing 10% fetal bovine
serum (FBS) and PSGF, and cells were mechanically
separated using a pipette. There were 96-well plastic
culture plates filled with 200 µl of medium containing
in each well. The plates were then incubated at 37°C
in a humidified atmosphere containing 5% CO2 and
95% air for 24 h to permit attachment of the cells to
the plates.
Preparation of Test Drug
The OB seeds were uniformly grinded using a
mechanical grinder to make a fine powder. The
powder was serially extracted in methanol, separately
using a Soxhlet apparatus. The solvent present in
the extract was then dried at room temperature and
stored at 4°C. The stock solution was prepared by
946

Figure 1: Microplate images showing the color changes for
different test groups. 1-KB cells untreated negative control;
2-KB cells treated with OBE (12.5); 3- KB cells treated
with OBE (25); 4- KB cells treated with OBE (50); 5- KB
cells treated with OBE (100); 6- KB cells treated with OBE
(200); and 7- KB cells treated with cisplatin (10)

dissolving 1 mg of the extract in 1 ml of 10% dimethyl
sulfoxide (DMSO) and serially diluted with different
concentration (12.5–200 µg/ml) for testing.
Cytotoxicity Assay
3-(4, 5dimethythiazol-2-yl)-2, 5-diphenyl tetrazolium
bromide (MTT) assay is a colorimetric assay
that measures the reduction of yellow MTT by
mitochondrial succinate dehydrogenase. The KB cells
were seeded at the density of (1 × 103 cells/ml) and
treated with OSE for 24 h. The cells were permitted
to adhere for 24 h, and the growth medium minimum
essential medium (MEM) removed using micropipette
and the monolayer of cells washed twice with MEM
without FBS to remove dead cells and excess FBS.
Cell culture medium (DMEM) was used as negative
control for assessment of cell viability. 1 ml of medium
(without FBS) containing different dilution of drugs
(12.5–200 µg/ml) were added in respective wells;
200 μl of MTT (5 mg/ml in PBS) were added to each
well, and the cells incubated for a further 6–7 h in 5%
CO2 incubator. After removal of the medium, 1 ml of
DMSO was added to each well. The effect of the drug
on cell growth inhibition was assessed as percent cell
viability, where vehicle‑treated cells were taken as
100% viable. The supernatant was removed, and 50 µl
of propanol was added, and the plates were gently
shaken to solubilize the formed formazan. The MTT
enters the cells and passes into the mitochondria where
it is reduced to an insoluble, colored (dark purple)
formazan product. Since the reduction of MTT can only
occur in metabolically active cells, the level of activity
is a measure of the viability of the cells. The plates
were placed on a shaker for 15 min, and the absorbance
was read on an enzyme-linked immunosorbent assay
reader at 570 nm.
Statistical Analysis
Results were expressed as mean ± SD. Statistical
significance was determined by one-way analysis of
variance and post hoc least significant difference test.
P < 0.05 was considered significant.
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RESULTS
Table 1: Cytotoxicity assay
Treatment
KB cells untreated
OBE

Cisplatin

Concentration
(µg/ml)
‑
12.5
25
50
100
200
10

Absorbance
570 nm
0.389±0.11
0.316±0.10*
0.278±0.08*
0.201±0.05*
0.185±0.02*
0.095±0.01*
0.078±0.01*

Values are expressed as Mean±SD (n=3); *P<0.001, as compared with
negative control

This graph depicts the cell viability changes. Results
were expressed as Mean ± SD (n = 3). *P < 0.05
significantly different as compared with KB cells
untreated.

DISCUSSION
Cancer is a very compound disease, and the occurrence
and development of tumor cells are closely related to
abnormal intracellular signal transduction system.[13]
Due to its high malignancy rate with a potent capacity
to invade locally and metastasize distantly an approach
to decrease tumor’s ability to invade and metastasize
may facilitate the development of effective adjuvant
therapy.[14] OSCC is highly resistant to conventional
chemotherapy and radiation therapy and in the current
treatment protocol for carcinomas attempts to target
only the homogenous cancerous tissues; thus, the
development of novel anticancer drugs is a simple
method for remedy of cancer.[15] The variability of
clinical outcomes in oral cancer patients and the
heterogeneity of the disease are the main challenges
for the improvement of current treatment modalities.[16]
Nowadays, one of the main methods of modern cancer
treatment is chemotherapy. Most chemotherapeutic
agents for cancer have different substantial short
and long-term unwanted side effects on the human
body. Thus, in recent years, tremendous researchers
are focused on herbs and plants which have been
considered for being nontoxic and for the prevention
and treatment of certain types of cancer.
Research into food-derived bioactive components
for cancer prevention as well as cancer therapy is a
growing area of interest because of relatively lower or
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no detectable toxicity and better bioavailability. This
was a preliminary in Virgo study wherein we evaluated
the effectiveness of basil as a cytotoxic agent against
oral cancer cells. There was an overwhelming positive
response of aqueous basil extract on the oral cancer cell.
The cytotoxic effect was mainly due to the apoptosis
caused by the aqueous solution. This effect can be
attributed to the presence of phytochemical compounds
which are abundant in basil seed. In the present study,
OB seeds extracts were evaluated for cytotoxic activity
on KB cell lines. It showed a cytotoxic effect on KB
cell lines. MTT cell growth inhibition assay was taken
as in vitro measure of anticancer activity of OB seeds
using KB cell lines. The cell viability percentage
showed maximum activity at the lower concentration,
i.e., 12.5 μg/ml [Table 1] and showed maximum cell
viability in its highest concentration, i.e., 200 μg/ml
[Figure 1]. There was more death of cell line or cell
deterioration with an increase of the concentration of
OB seeds. Therefore, this plant may be a candidate
for further studies. The leaves and flowers of plants
contain numerous aroma chemicals, which are widely
used in folk medicine and modern aromatherapies.

CONCLUSION
We recommend more studies especially randomized
control trails among patients with oral premalignant
and malignant lesion to confirm the effectiveness of
OB herb. The time has come where we all as clinicians
and researchers should explore more into nature and
find solutions faced by the community.

ACKNOWLEDGMENT
I am extremely thankful to all who have contributed to
my work and helped me in the study.

REFERENCES
1.
2.
3.
4.

5.

6.

7.

Soltanian S, Sheikhbahae M, Mohamadi N. Cytotoxicity
evaluation of methanol extracts of some medicinal plants on P19
embryonal carcinoma cells. J Appl Pharm Sci 2017;7:142-9.
Muralidharan A, Dhananjayan R. Cardiac stimulant activity
of Ocimum basilicum Linn extracts. Indian J Pharmacol
2004;36:163-6.
Mondal S, Mirdha BR, Mahapatra SC. The science behind
sacredness of tulsi (Ocimum sanctum Linn.). Indian J Physiol
Pharmacol 2009;53:291-306.
Klimankovaa E, Holadová K, Hajšlová J, Čajka T, Poustka J,
Koudela M. Aroma profiles of five basil (Ocimum basilicum L.)
cultivars grown under conventional and organic conditions.
Food Chem 2008;107:464-72.
Lal S, Mistry KN, Thaker R, Shah SD, Vaidya PB. Genetic
diversity assessment in six medicinally important species of
Ocimum from central Gujarat (India) utilizing RAPD, ISSR
and SSR markers. Int J Adv Biol Res 2012;2:279-88.
Simon JE, Morales MR, Phippen WB, Vieira RF, Hao Z.
Perspectives on new crops and uses. In: Janick J, editor. Source
of Aroma Compounds and a Popular Culinary and Ornamental
Herb. Alexandria, VA: ASHS Press; 1999. p. 499-505.
Corso GD, Villa A, Tarsitano A, Gohel A. Current trends in oral
cancer: A review. Cancer Cell Microenviron 2016;3:1-11.

947

Amanthi Ganapathy, et al.
8.

Salian V, Dinakar C, Shetty P, Ajila V. Etiological trends in oral
squamous cell carcinoma: A retrospective institutional study.
Cancer Transl Med 2016;2:33-6.
9. Jayalekshmy R, Balan A. Oral squamous cell carcinoma in
young Indian women-a growing concern. J Dent Oral Disord
2016;2:1-4.
10. Gao N, Budhraja A, Cheng S, Yao H, Zhang Z, Shi X, et al.
Induction of apoptosis in human leukemia cells by grape seed
extract occurs via activation of c-jun NH2-terminal kinase. Clin
Cancer Res 2009;15:140-9.
11. Lee JH, Hong SM, Yun JY, Myoung H, Kim MJ. Anti-cancer
effects of cordycepin on oral squamous cell carcinoma
proliferation and apoptosis in vitro. J Cancer Ther 2011;2:224.
12. Fahey JW, Talalay P, Kensler TW. Notes from the field: “Green”
chemoprevention as frugal medicine. Cancer Prev Res (Phila)
2012;5:179-88.

948

13. Wolf B, Brischwein M, Lob V, Ressler J, Wiest J. Cellular
signaling: Aspects for tumor diagnosis and therapy. Biomed
Tech (Berl) 2007;52:164-8.
14. Greenberg JS, El Naggar AK, Mo V, Roberts D, Myers JN.
Disparity in pathologic and clinical lymph node staging in oral
tongue carcinoma. Implication for therapeutic decision making.
Cancer 2003;98:508-15.
15. Moore SR, Johnson NW, Pierce AM, Wilson DF. The
epidemiology of mouth cancer: A review of global incidence.
Oral Dis 2000;6:65-74.
16. Ganly I, Morris L, Taylor B, Singh B, Viale A, Chan T. P124.
Dysregulation of the PI3K/AKT/MTOR pathway by mutation
and copy number alteration in oral cavity squamous cell cancer.
Oral Oncol 2011;47:S114.

Source of support: Nil; Conflict of interest: None Declared

Drug Invention Today | Vol 11 • Issue 4 • 2019

