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Introduction: Cancer is an uncontrollable disease which destroys our body tissues
rapidly and it is the most leading cause of death all over the world. Cassia oleoresin
is an Indian traditional plant which is commonly used as a spice. It is used to prevent
many diseases without causing any side effects. It has proven to have anticancer
activity against liver cancer cell lines. The present study was designed to evaluate
the anticancer activity of Cassia oleoresin against liver cancer cell lines.

ARTICLE HISTORY:

Materials and methods: Cassia oleoresin (product number 4010000195) was Received Oct 08, 2021

obtained from Synthite Valley Private Limited. MTT assay was used to check the cell
viability against liver cancer cell line which was treated with increasing
concentration of Cassia oleoresin extract for 24 hours. The result was interpreted
using SPSS software correlated using One Way ANOVA.

Results: Increase in the concentration of the Cassia oleoresin extract shows
decrease in the percentage of cell viability which proves the significant anticancer
activity. The cell viability was 20% at 200 pg/ml concentration of extract. The IC50
value was 65 pg/ml.

Conclusion: The extract of cassia oleoresin demonstrated potent anticancer activity
against liver cancer cell lines. Hence, it can be used for treating liver cancer after
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evaluating the practical applicability and clinical efficacy of the drug.

INTRODUCTION

Development of cancer is registered all over the world. There
are many drugs used in the treatment of cancer. Those novel
drugs are toxic to cells. They not only affect the cancerous cell
they also have harmful effects on the normal cells. Anticancer
drugs are said to exhibit high levels of toxicity to normal cells.
In traditional folk medicine natural sources like plants are said
to possess health benefits (1). Herbal medicines are mostly
prefered because they are very safe, non-toxic and easily
available. Due to its various health properties herbs are

believed to neutralize the effect of many diseases. Metabolites
extracted from the plant material induce apoptosis and kill the
cancer cells (2). Cancer is considered as a frightful disease
which is the biggest health care issue in recent days in the
human race. Plants act as reservoirs of novel chemicals for
various diseases. Plants and plant products are considered as a
proactive strategy for curing many diseases. It is contemplated
as a revolutionizing field which is simple, safe, eco-friendly,
cost effective, fast and less toxic when compared to the
conventional treatment methods. Cancer is a metabolic
syndrome and carcinogenesis is a complex phenomena and acts
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as an signaling cascade (3).

Cinnamon is derived from the Greek word which means sweet
wood originated from the inner bark of tropical evergreen
cinnamon trees. It belongs to a family Lauraceae which is most
commonly used as a spice. Cassia is the most commonly used
type of cinnamon which is frequently used in China, Indonesia
and Vietnam. It is used as a roll and in dried form which is
tubular in shape referred to as a quill or cinnamon stick. It is
used in food preparations in most part of the world. In ancient
times cinnamon was used as a traditional medicine because of
its antioxidant, antibacterial, antipyretic and anti
inflammatory properties. It helps in tissue repair and it is an
herbal remedy for the treatment of common cold,
cardiovascular  diseases, chronic gastrointestinal and
gynecological disorders. It is an oriental herbal medicine for
sore throats, cough, indigestion, abdominal cramps, intestinal
spasms, nausea, flatulence and diarrhea. It blocks vascular
endothelial growth factor and inhibits angiogenesis (4).
Hepatocellular carcinoma is the most common type of
heterogeneous aggressive tumour. This can be cured and
treated by cinnamon before it reaches the advanced stages (5).

In recent times greater interest is shown in opportunity and
herbal pills for the remedy of diverse diseases (6). Herbal
medicines are said to have low side effects and these
medicines are more affordable and accessible when compared
to conventional medicines. In the future, it can be formulated
to be used as an alternative drug by replacing the novel drug
used in recent days. Medicines prepared using chemical
methods are considered to be hazardous because of their high
toxicity. Hence green synthesis of these herbs are more
beneficial than chemical and physical approaches because of
its low toxicity, biocompatibility, eco-friendliness, low energy
consumption,(7,8)-(9). The aim of the study was to assess the
anticancer activity of Cassia oleoresin against liver cancer cell
lines.

MATERIALS AND METHODS
Study setting

Cancer and Stem Cell Research Laboratory Blue lab - Saveetha
Dental College, Chennai.India

Ethical approval number
IHEC/SDC/UG-1995/21/89.
Reagents and extracts

0.25% Trypsin-EDTA solution, DMEM medium, bovine serum
albumin (BSA), sodium bicarbonate solution, MTT and low
melting agarose were from Sigma Chemicals Co., St. Louis,
USA. Fetal bovine serum (FBS) and antimycotic solution, DMSO,
were from Himedia. Sodium phosphate monobasic and dibasic,
sodium hydroxide, sodium chloride, sodium carbonate,
hydrochloric acid and methanol were from Sisco Research
Laboratories (SRL) India.

Cell culture

The HepGz2 cells were cultured in DMEM supplemented with 1%
physiological saline and 10% phosphate buffer. Cell cultures
were maintained at 37° C in an humidified atmosphere
containing 5% CO2

Cell treatment

Cassia oleoresin was dissolved in 0.1% DMSO. HepG2 cells were
plated at 1.2 X 104 cells/cm2. Twenty-four hours later, cells
were fed with fresh expansion culture medium supplemented
with different final concentrations of extract ( 10, 20, 40, 80,
120 and 200 pg/ml) or the corresponding volumes of the
vehicle. After 24 h of treatment, cells were collected after
0.05% trypsin application. Cell viability was also evaluated by
MTT assay.

MTT Assay

In vitro cytotoxicity assay: The effect of Cassia Oleoresin on
cell viability was measured by MTT assay following the method
by Mosmann. Briefly, the cells (1 x 105 cells per ml) were
seeded in a 96 well microtiter plate (100 pl per well) with
replications. Treatment was conducted for 24 hours with
different concentrations (25, 50, 75, 100, 150, 200 pg/ml) of
Cassia Oleoresin. After incubation, 20 pl of 5 mg/ml MTT stock
solution was added to each well and incubated for 4 h at 37
°C. The obtained formazan crystals were solubilised with DMSO
and the absorbance was measured at 570 nm using a
microplate reader (SpectraMax M5, Molecular Devices, USA).
Cell viability (%) has been shown as a ratio of absorbance
(A570) in treated cells to absorbance in control cells (0.1 %
DMSO) (A570). The IC50 was calculated as the concentration of
sample needed to reduce 50 % of the absorbance in comparison
to the DMSO-treated control. Percent cell viability was
calculated following the equation:

Cell viability (%) = {A5700d of ( sample)/A570 od of (control)}
x 100

Morphological Study

Based on MTT assay we selected the IC50 value of Cassia
oleoresin for further studies. The characterisation of
morphological changes in liver cancer cells before and after
treatment with Cassia oleoresin were observed under phase
contrast microscope.

Statistical Analysis

All data obtained were analyzed and represented as mean + SE
.The results were computed statistically (SPSS/10 Software
Package; SPSS Inc., Chicago, IL, USA) using one-way ANOVA. In
all tests, the level of statistical significance was set at p<0.05.

RESULTS

In the present study we evaluated the anticancer activity of
Cassia oleoresin extract on liver cancer cell line by MTT assay.
MTT assay was used for quantitative assessment of viable cells
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which had been adapted to measure the growth modulation of
cells in vitro. The assay provides a quick, simple and cost
efficient way for testing the anticancer activity of Cassia
oleoresin. In this study liver cancer cell lines were treated with
increasing concentrations of the extract of Cassia oleoresin for
24 hours. Cassia oleoresin extract caused dose dependent
increase in anticancer activity in the liver cancer cell

line.When the concentration of the extract was increased the
percentage of cell viability was decreased which depicted the
significant anticancer activity of Cassia oleoresin (figure 1)
Morphological changes and apoptosis of liver cancerous cells
were observed using Cassia oleoresin under phase contrast
microscope at 20X (figure 2).
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Fig.1: The graph represents the cytotoxic effects of Cassia oleoresin on HepG2 liver cancer cells. Cells were treated with Cassia oleoresin (10, 20,
40, 80, 120 and 200 pg/ml) for 24 h, and cell viability was evaluated by MTT assay. X axis represents different concentrations of cassia
oleoresin and Y- axis represents the percentage of cell viability. Green colour denotes control and blue colour represents the different
levels of Cassia oleoresin in 75 pg/ml. Data are shown as means + SE (n = 3) compared with the control group with a p value of 0.009 (p
< 0.05) was significant.

control
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Fig.2: Assessment of cell morphology of HepG2 liver cancer cell line treated without and with Cassia oleoresin. Cells were treated with Cassia
oleoresin (75pg/ml) for 24 h along with the control group. Images were obtained using an inverted Phase contrast microscope.

DISCUSSION
Cancer shows uncontrolled proliferation of cells. Tumour
suppressor protein and oncogenic proteins express

dysregulation which is the cause of cancer. Treating cancer is
a challenging task particularly liver cancer is noted for its
aggressive nature. Chemotherapy and radiotherapy is a
general treatment and management of curing cancer (10).
Plant products and its derivatives can be formulated for
preparing medicines with minimal toxicity and superior
efficacy. They are more reliable and cheaper to the human
body. Many herbal products like Andrographis paniculata,

Caralluma fimbriata have been evaluated to treat cancer
(11),(12).

In previous studies it is reported that Cinnamon inhibits the
growth of tumor cells. It decreases the expression of COX-2 and
HIF-1a in tumour tissues (13). In present study it is reported
that Cassia oleoresin has a potent anti cancer activity against
liver cancer cell line. When the concentration of the extract
increased the percentage of cell viability was decreased. That
is at 200 pg/ml of Cassia oleoresin the cell viability is only 20
% which indicates the powerful activity of the extract against
the liver cancer cells. In a previous study done using Cassia
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oleoresin to check the cytotoxic effect it is found that even a
low dose of extract showed significant activity. They stated
that it can be formulated using nanoparticles for curing many
diseases (14). In a present study it is reported that the extract
showed potent anticancer activity against liver cancer cell
lines.

To determine the extent of cell viability MTT assay was used
which is a reliable assay. In previous studies the extract
showed the induction of apoptosis in human hepatoma cancer
cells which indicates the anticancer activity (15-19) (20).
Previous studies concluded that the application of the
cinnamon extract or the active compounds of cinnamon
inhibits the development of cancer at various stages from
initiation to metastasis. Cinnamon prevents the onset of
cancer or delays its process (21). Some studies suggested that
Cassia Inhibits the viability, survival and proliferation of tumor
cells without having harmful effects on the normal cells. The
extract has the ability to induce apoptosis in tumor cells and it
also inhibits the NFkB activity. Cassia are said to impede the
activities of proangiogenic factors which are responsible for
the tumor cells to proliferate and it also increases the activity
of CD8(+) T cells (22). Similarly, in the present study also
reported that Cassia oleoresin suppresses the activity of cancer
cells and disrupts its morphological characters which indicates
its potent activity.

The extract of Cinnamon inhibits the angiogenesis involved in
cancer. 2’hydroxycinnamaldehyde is a chemical derived from
the Cinnamon that inhibits the growth of tumor cells. The
activity is also due to the presence of chemical and volatile
compounds present in the extract (23). In previous studies it is
reported that Cinnamon inhibits the activity of NF-kB, TNF-a
and IL-8 which acts as a potential anti cancer agent (24). There
are some potential limitations, that is the study is taken into
consideration with only one herb and it should be considered
to be done on a large scale and there is a high possibility of
occurrence of error. Our team has extensive knowledge and
research experience that has translated into high quality
publications (25-29) (30) . The study was carried out in-vitro
and it cannot be assumed that the result of anticancer activity
could be translated into clinical effectiveness which proves to
be a limitation. In future clinical trials and animal experiments
can be done to check the toxicity of the extract. In the future
it can be formulated as an alternative drug and commercial
products can be prepared which will possess a great and
potential value in the herbal markets.

CONCLUSION

Cinnamon has been used as a spice in our daily life without any
side effects. Several reports have dealt with the numerous
properties of Cinnamon in the forms of bark, essential oils,
bark powder, phenolic compounds, flavonoids and isolated
components.(31-40). Each of these properties plays a key role
in the advancement of human health. From the present study
it is evident that Cinnamon possesses a good anticancer
activity. The significant health benefits of cinnamon have been
explored. Further investigations are necessary to provide

additional clinical evidence against the activity of cancer.
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