INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 10, OCTOBER 2019

ISSN 2277-8616

In Vitro Anticancer Activity Of Bark, Flower And
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Cells.
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ABSTRACT: The aim of the study was primarily focused on the evaluation of anticancer activity of the solvent extracts of bark, flower and leaves of
Simarouba glauca and comparison of cytotoxicity. The bark, flower and leaves were subjected to solvent extraction of phytochemicals using Soxhlet
apparatus, with four solvents viz methanol, chloroform, ethanol and water. The solvent extracts obtained from the extraction process were examined for
anticancer property on HCT116 cell lines by MTT assay with camptothecin as a standard. The results substantiated the previous findings from other
researchers that the leaves of the plant possess anticancer property. An inverse relationship between the cell viability and the concentration of the
sample extract was observed. The ethanol extracts of the plant parts exhibited highest cell viability with 35.8% at 50μg/ml concentration. The methanol
extract of flowers manifested the maximum cell viability of 66.8% at 50 μg/ml concentration compared to bark and leaves. The chloroform extracts
showed less than 50% cell growth at the lowest dose of the sample. The cell viability after the treatment with water extracts was below 60% at a
concentration 50 μg/ml. The bark extract showed highest cell inhibition compared to flower and leaves irrespective of the solvent. The treatment of
HCT116 cells with bark extracts from ethanol, methanol and water at 450 μg/ml demonstrated complete cell death. The results conclude that the
extracts of bark, flower and leaves possess anticancer activity. The bark emerged as a better source of anticancer substance than leaves and flowers.
The investigation envisaged new avenue for the use of bioactive compounds from bark in the treatment of cancer.
KEY WORDS: Simarouba glauca, phytochemicals, HCT-116 cell lines, anticancer activity, MTT-Assay.
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1 INTRODUCTION
Cancer is considered as one of the life-threatening
diseases, which involves the abnormal cell growth with the
ability to continuously multiply and invade from one tissue
to the other, in the body [1]. Oxidative stress is found to be
a reason for the disease, which is initiated by the free
radical generation causing the protein and DNA damage
along with lipid peroxidation. These changes contribute to
the progression of cancer, atherosclerosis, cardiovascular
diseases, aging and inflammatory diseases [2]. 80% of the
world’s population depends on traditional therapeutics for
any health concerns as estimated by the World Health
Organization (WHO). Traditional therapeutics mainly
includes the natural products and their derivatives obtained
from plants and animals [4]. Plant extracts are investigated
for their potential properties in the treatment of cancer.
Drugs formulated from the plants are used in cancer
treatment due to its less side effects and toxicity [5]. Plants
are rich in phytochemicals are explored in pharmacological
research and drug development [6]. Phytochemicals are
produced by the plants as secondary metabolites which are
responsible for the useful properties.
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The secondary metabolites include alkaloids, phenolic,
flavonoids and tannins which are act as antioxidants and
used for the health benefits [7]. Simarouba glauca
commonly called as ‘Laxmitaru or Paradise Tree’ belongs to
the family Simaroubaceae and is an average sized,
evergreen tree that grows as tall as 50 m high having a
trunk of 50 to 80 cm in diameter. The tree bears bright
colored leaves which are of 20 to 50 cm in length, tiny white
flowers and small red fruits [8, 9]. The plant is a native tree
of Central and South America, however found in a number
of countries like South Florida, Caribbean islands, Cuba,
Costa Rica, Nicaragua, Mexico, Bahamas, Puerto Rico,
Jamaica, Hispaniola, EI Salvador, etc. The plant was
introduced in India in the year 1960 in the research station
at Amravati, Maharashtra [10]. Later, it was grown at the
University of Agricultural Sciences, Bangalore in 1986 from
where systematic research and developmental activities
began [11]. Several properties of Simarouba glauca have
been investigated like the antimalarial, antidysentric,
antipyretic, anticancer, antibacterial, etc [12]. The main
constituents which promote the medicinal properties of this
plant are the quassinoids [13]. The quassinoids found in
S.glauca are glaucarubin, glaucarubol, glaucarubolone and
the two esters of glaucarubolone, ailanthinone and
glaucarubinone [14]. Glaucarubinone isolated from the plant
has shown to possess anticancer activity against pancreatic
cancer [15]. The quassinoids and alkaloids extracted from
the plant possess cytotoxic activity and antiproliferative
property [16]. In-vivo studies have shown significant
inhibitory activity in p388 lymphocytic leukemia model using
the esters of glaucarubolone, ailanthinone and
glaucarubinone [17, 18]. A recent study has reported the
anticancer activity of leaves extract of on leukemic cancer
cell lines [19].The current investigation is first to compare
the anti-cancer activity of bark, flower and leaf extracts of
Simarouba glauca. The anticancer potency was assessed
by MTT assay against the HCT 116 cell line using
chloroform, methanol, ethanol and water extracts of bark,
flower and leaves.
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2 MATERIALS AND METHODS
2.1 Chemicals and laboratory requirements
All the organic solvents like ethanol, chloroform, methanol
(Hi-media) and distilled water were procured from Merck,
India. Cell lines (HCT 116) NCCS Pune, tetrazolium dye
MTT (MTT reagent), solubilisation solution (DMSO), 96-well
plate for culturing the cells (Corning, USA), Camptothecin
(# C9911, Sigma). The absorbance was read using
microplate reader (Biotek- ELX800). Roteva EquitronicsRotaevaporator was used to evaporate the solvent under
controlled condition, incubator with humidified atmosphere
(Healforce), China.
2.2 Sample collection
The plant samples were collected from GKVK, University of
Agricultural Sciences, Bengaluru. The plant specimen was
authenticated from Regional Ayurveda Research Institute
for Metabolic disorders (Ref no.RRCBI-mus215). The
leaves, flowers and bark were separately washed
thoroughly, dried in shade at room temperature for 30-40
days. The dried samples were pulverized to powder and
preserved separately in air tight container for further study.
2.3 Sample preparation
The phytochemicals were extracted by taking 30g of the
shade dried powder of bark (N1), flowers (N2) and leaves
(N3) of Simarouba glauca in a Soxhlet apparatus and
subjected to successive solvent extraction process in the
order of their polarity. The solvents used were chloroform,
ethanol, methanol and water. 250ml of the each of the
solvent was taken in the Soxhlet apparatus for the
extraction. The extraction process was time framed for
complete 48 h. Later the solvent mixture was concentrated
using a rotary vacuum evaporator [20]. The extracts
obtained were kept in moisture free conditions. The
phytochemical screening of the sample extracts was carried
out [21-23]. The antioxidant activity for water and methanol
extracts of bark, Chloroform and ethanol extracts of flower
and ethanol and methanol extracts of leaves was performed
by the following assays viz, DPPH, hydrogen peroxide,
reducing power and nitric oxide for selected sample
extracts.
2.4 ANTICANCER ASSAY
MTT assay
The MTT assay is a colorimetric method, the water soluble
dye
MTT
[3-(4,5-dimethyl
thiazol-2-yl)-2,5-diphenyl
tetrazolium bromide] is converted into insoluble formazan
crystals. Mitochondrial lactate dehydrogenase produced by
live HCT 116 cells reduces MTT to formazan crystals,
which upon dissolution in an appropriate solvent exhibit
purple color. The intensity of the coloration is proportional to
the number of viable cells and this is estimated at 570nm
using microplate reader [24]. Cell Seeding was carried out
with modification of the method adopted by Akhila Shravya.,
et al [25]. 200μl cell suspension was injected in a 96-well
plate at required cell density (20,000 cells per well), without
the test samples. Cells were allowed to multiply undisturbed
for 24 hours after which appropriate concentrations;
50µg/ml, 150µg/ml/, 250µg/ml, 350µg/ml and 450µg/ml of
the extract were added. The plate was incubated for 48hrs
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at 37°C in 5% CO2 atmosphere. After incubation, the plates
were taken out from the incubator and the spent media was
aspirated carefully, 10 μl of MTT reagent (0.5mg/ml in PBS
at pH 7.2) was added to all the wells. The plate was
wrapped with the aluminium foil to avoid exposure to light.
Further, the plates were incubated for 3 hour in an
incubator at 370C. After incubation 100 μl of solubilisation
solution (DMSO) was added with gentle stirring in a
gyratory shaker to enhance dissolution of formazan
crystals. The formazan production is directly proportional to
the viable cell number and inversely proportional to the
degree of cytotoxicity [26]. 50 µM of camptothecin was
used as standard. The assay was conducted in triplicates
and the mean values were considered and standard
deviation was calculated. The absorbance was read at 570
nm using microplate reader. The mean absorbance was
used to calculate the percentage cell viability.
Cell viability (%) = 1-(Abs of test sample/ Abs of control
X100)

3. RESULTS AND DISCUSSUION
The extraction yield of the plant samples are abbreviated as
N1 for bark, N2 for flower and N3 for leaves. While the
solvents methanol, chloroform, ethanol and water are
abbreviated as M, C, E and W respectively. The percentage
yield of the crude sample extracts was in the range 0.6% to
3.7%. The chloroform extract of bark and leaves was 2.4%
and 2.7% respectively. The water extract of flower yielded
the maximum 3.7%. The phytochemical profiling manifested
the presence of wide range of secondary metabolites. The
water extract of bark showed most of the phytochemicals
excluding anthraquinones, steroids and terpenoids. From
the phytochemical screening displayed that the bark and
leaves extracts of S.glauca possess maximum number of
phytochemicals of water extracts showed that the plant
extracts of water yielded higher percent followed by
chloroform. The water extracts of flower showed of the plant
of water yielded higher percent of phytochemical, followed
by chloroform extract of leaves. The antioxidant activity was
found to be highest in the water extracts of the bark, flower
and leaves [27]. Cancer is the third leading cause for
deaths after infectious and cardiovascular diseases. The
search for safe drugs from medicinal plants to treat cancer
is growing with time. The plant extracts can be employed in
the treatment of selected cancers which can work in concert
with the conventional chemotherapeutic drugs by improving
the efficacy of the drug or by decreasing the toxic effects
[28]. The aim of this study was to evaluate the anticancer
activity of the solvent extracts of bark (N1), flowers (N2) and
leaves (N3) of Simarouba glauca. The results of percentage
cell viability of HCT 116 cell lines using bark flower and
leaves extracts of the solvents are represented in Table 1
and 2. It was evident that there is a dose dependent
inhibition of the cell growth. The ethanol extracts of flower
and leaves exhibited 1.38% and 3.3% cell viability at 450
μg/ml concentration respectively. The chloroform extracts of
bark, flower and leaves showed less than 50% cell viability
at the initial concentration taken for the experiment (Table 1
and fig. 2). The cytotoxicity was found to be highest 66.8%
in the methanol extracts of flower at 50 μg/ml concentration
(fig.3). The water extract of the plant samples exerted
gradual decrease in the cell viability with increase in
concentration of the extract. The study is supported with the
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previous investigations. The bark extracts are found to be
more potent in inhibiting the cell growth. The water extract
of bark has showed to be cytotoxic in human cervical
adenocarcinoma (Hela) cells [29]. The extracts of the four
solvents used displayed a consistent cell growth inhibition
in the range1% to 1.4% at 450 μg/ml concentration. An in
vitro study on the cytotoxic activity of methanolic extract of
S glauca leaves in various cancer cell lines reported
maximum activity in SCC9cells and least in HCT116 cell
lines [10]. Thus the leaves of S glauca are extensively used
in cancer treatment. S glauca leaves decoction is used in
the treatment of various cancers. Another study has
reported the anticancer activity using in T-24 bladder
cancer cell lines using chloroform extract of the leaves [30].
The results exerted that among the solvents, chloroform
extracts possess better cell toxicity compared to the other
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solvents used for the extraction. This is substantiated with
another investigation that reported anticancer activity of the
leaves of S glauca in HCT116 and HCT15 (colorectal
cancer cell lines). The study ascertained the chloroform
extract has maximal anticancer activity [31]. The bark
extract of ethanol and water showed no cell at growth 450
μg/ml concentrations (Table 1, 2 and fig. 1, 4). The bark
evinced better cytotoxic effect than the leaves and flowers
can be due to the presence of phytochemical constituents
and the antioxidant activity. Extensive research has been
carried out using leaves extract of S glauca for the cancer
treatment. Investigations in the past have reported the
phytochemical constituents, antioxidant activity and the
physiological properties of leaves extract of S glauca [3233].The bark is still not explored for its efficacy as an
anticancer agent.

Table 1. HCT 116 cell lines viability on treatment with ethanol and chloroform extracts of Simarouba glauca.
Conc μg/ml

Ethanol

Chloroform
N1
35.84
27.57

50
150
250

114 14.79

350
450

6.98
-3.31

N2
56.98
35.02

N3
55.33
32.9

N1
48.45
38.72

N2
40.66
17.25

N3
42.80
36.15

20.49

22.05

17.16

10.13

15.03

6.70
1.38

12.64
3.31

3.86
1.46

8.15
1.03

11.94
1.26

Control (50 μM)

43.84

N1: bark N2: flower and N3: leaves.
Table 2. HCT 116 cell lines viability on treatment with methanol and water extracts of Simarouba glauca.
Conc μg/ml
N1

Methanol
N2

N3

N1

Water
N2

N3

50
150

54.22
45.95

66.81
41.17

56.98
38.69

51.26
43.39

54.48
33.40

59.48
36.74

250

20.68

26.65

20.49

19.38

19.46

23.60

350

10.66

12.64

6.70

9.86

6.22

10.93

450
Control (50 μM)

-3.31

3.31

1.37

-3.41

1.10

2.47

43.84

N1: bark N2: flower and N3: leaves.
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Figure 1: Viability of HCT-116 cells with ethanol extract of
S glauca.
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Figure 4. Viability of HCT-116 cells with water extracts of S
glauca.

4 CONCLUSIONS
The study on comparative cytotoxic effect of the bark,
flower and leaves extracts of Simarouba glauca using the
solvents methanol, chloroform, ethanol and water
concludes that the sample extracts possessed anticancer
activity. The cytotoxicity increased with increase in the
concentration of the extracts. The bark surpassed
anticancer activity compared to leaves and flower extracts
heedless of the solvent. Further research on bark
phytochemicals is required to validate its candidature as a
potential anticancer substance. In-vivo studies are essential
and auxiliary to open new horizons in the pharmaceutical
industry for the use of S glauca bark extracts to design
drugs with therapeutic applications.
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