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1 INTRODUCTION

Anti-Cancer Effects of Clinacanthus nutans
Extract Towards Human Cervical Cancer Cell
Line, HeLa

Abstract— Clinacanthus nutans or locally known as Belalai Gajah in Malaysia
has been used in China in various manners to treat inflammatory conditions
like hematoma, contusion, strains and rheumatism. Recently, C. nutans has
become popular for the treatment of cancer among Malaysian. Thus, the aim
of this present study is to prove the anti cancer activity of C. nutans extracts in
a treatment of cervical cancer as claimed by local people. Aqueous and
methanol extracts were extracted from the leaves of C. nutans and
phytochemical screening was performed for determination of secondary
metabolites. The cytotoxic activities of both aqueous and methanol extracts
were investigated against HelLa cell by using MTT assay. The mode of cell
death was examined by Hoechst 33258 nuclear staining. The secondary
metabolite constituents detected in C. nutans aqueous extract are terpenoids
and flavonoids, whereas methanol extract contains terpernoids, alkaloids and
flavonoids. Results also showed that C. nutans aqueous extract exerted a
significant cytotoxic effect on HelLa cells (IC50=13+0.82 pg/ml) but no ICso was
detected by methanol extract. No significant cytotoxic activities (ICso = not
detected) were observed in normal kidney cell line, Vero, treated with both
aqueous and methanol extracts of C. nutans which showed the cytoselective
property of the extracts. However, HelLa and Vero cells treated with control
drug, tamoxifen showed a significant cytotoxicity effects with ICso values of
3.8+0.19 pg/ml and 2.2+0.029 pg/ml respectively. Hoechst 33258 stained
showed the aqueous extract of C. nutans induced cell death on HelLa cells via
apoptosis. Thus, suggesting C. nutans aqueous extract as a potential
promising alternate therapeutic substance for cancer prevention and
treatment especially for cervical cancer treatment.
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Cervical cancer has become the second most
common cancer in Malaysia and fourth in the
world [1]. The cancer starts in the cervix, the
lower, narrow part of the uterus and mostly the
cases of cervical cancer are caused by a high-
risk type of Human Papilloma virus (HPV).
Basically the patients were from the reproductive
age group. In 2006, it was estimated that almost
0.5 million cases of cervical cancer were reported
worldwide [2]. World Health Organization (WHO)
also reported that every year, about 300 000
women died from cervical cancer. Nowadays,
cervical cancer remains one of the major cancer
burdens worldwide especially in under-developed
and developing countries. The cervical cancer
causes not only physical impact on women but
also social and sexual impacts. Compared to the
other developed countries, Malaysia has the
highest prevalence of cervical cancer cases [3].
The Malaysian National Cancer Registry
reported that cervical cancer is the most
frequently occurring cancers among Malaysian

ovarian cancer, lung cancer and leukaemia. The
rate of cervical cancer incidence of all women
cancers in Malaysia is 12.9 %. This was higher
compared to other Asian and West Countries,
and even globally [3]. In spite of the deaths from
cervical cancer among young women are rare,
but the incidence of cervical cancer increased
from the age of 30 and highest at age 60-69
years. It was reported that 54.7% or half of the
cases were among the women age 40-58 years.
The highest incidence rates were in Chinese
(28.8%), followed by Indian (22.4%) and Malay
(10.5%). The Ministry of Health Malaysia reported
that every year, about 2000 to 3000 cervical
cancer patients were admitted to the hospitals [4].

Even though cervical cancer s
preventable, and in Malaysia, the pap smear
screening was started since 1960s, there is a
failure to reduce the incidence and mortality of
cervical cancer patients. The vaccination program
against cervical cancer also did not decrease the
mortality rate [5]. It was reported that about RM
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312 million (USD 76 million) was spent every year
to prevent and manage the cervical cancer cases
in Malaysia [5]. Thus, there is an urgent need to
look into the prevention and treatment strategy in
order to reduce the incidence of cervical cancer.
Currently, people have turn to alternative
treatments by using natural products or herbal
medicines. By definition, natural product is a
chemical compound or any substance, found in
nature, and produced by a living organism.
Herbal medicine is a plant or mixtures of plant
extracts which is used to treat illness and also to
promote health. In Malaysia, most of traditional
practitioners believe in herbal medicine to treat
diseases including cancer. Beside the low cost,
the lower risk of side effect also becomes one of
the major factors why they prefer to use natural
products. According to the report by Cameron
and Bell, 2004, the development and search of
novel and effective anticancer agents have
become very important issues to counter against
the side effects of non-specific cytotoxic drugs.
The resistance to treatment also becomes a great
problem in cervical cancer management [6].
Natural products serve as vital source of
drugs since ancient times. Large fractions of the
current pharmacopeia, comes from plant origin
[7]. Currently, natural compounds have provided
many effective anticancer agents. Approximately
over 50% of drugs isolated from natural sources
or are related to them were used in clinical trials
for anticancer activities [8]. With the rise of
synthetic molecules and pharmaceuticals in the
past century, natural products were touted as
alternative medicines. Proponents of nutritional
supplements find greater purpose for natural
products besides as adjunctive agents and
supportive care. In recent years, the use of
nutritional supplements has showed an upward
trend [9]. The surveys have shown approximately

80% of cancer patients reported utilizing
nutritional supplements worldwide in 2002
[10,11].

C. nutans is a well known medicinal folk
plant especially in Thailand (Thai name: phaya
yaw). Fresh leaves of C. nutans have long been
traditionally used in Thailand to treat skin rashes,
insect and snake bites, herpes simplex virus
(HSV), and varicella-zoster virus (VZV) lesions
[12]. Extracts from the leaves were reported to
possess analgesic and  anti-inflammatory
activities [13], anti-viral activities against varicella-
zoster virus [14], herpes simplex virus type-2 [15]
and anti-oxidant activity [16]. In Malaysia, C.
nutans leaves were used traditionally to cure sore

throat, kidney problems, gout, prostate
inflammation and skin problems like shingles.
Currently, the suggestion of treatment of various
cancers using C. nutans has spread throughout
the country. However, the anticancer property of
this plant is poorly defined. In this study, we
examined aqueous and methanol crude extracts
from leaves of C. nutans for presence of anti
cancer activity against human cervical cancer
cells, HeLa. Based on our previous study, among
breast cancer cell line (MCF-7), cervical cancer
cell lines (HeLa), and bladder cancer cell lines
(T24), HelLa cells treated with C. nutans extract
shows the most significant cytotoxic effect. The
mode of cell death was then measured by
Hoechst 33258 staining. Standard phytochemical
screening was carried out in order to evaluate the
major chemical constituents in C. nutans leaves
which might be responsible for the anti-cancer

property.

2 MATERIALS AND METHODS

2.1 Sample Preparation

Dried Leaves of C. nutans were obtained from
YPL Tropical Herbal Farm. The dried leaves were
then crushed into powder form. Aqueous extract
was prepared by soaking 25 g of crushed leaves
in 250 ml of distilled water at 60°C+1°C for 72
hours. Similar with methanol extract, 25 g of
crushed leaves of C. nutans was soaked in 250
ml of methanol and extracted using soxhlet
system. The heating power was set at 60°C for
48 hours. Both aqueous and methanol extracts
then filtered and concentrated using vacuum
rotary evaporator. The dried extracts were
weighed and stored in refrigerator with sealed
tube upon use. The percentage of yield (%, w/w)
for the dried extracts were calculated as: Yield
(%) = (W1 x 100)/W2, where W1 is the weight of
the extract after Iyophilization of solvent, and W2
is the weight of the plant powder.

2.2 Qualitative Phytochemical Analysis

Qualitative phytochemical test was carried out
according to the methods by Ayoola et al. 2008,
Khan et al. 2011, Manjamalai et al. 2010 and
Siddiqui et al. 2009, with slight modifications
[17,18,19,20]. The plant extract was screened for
terpenoids, alkaloids, saponins, tannins and
flavonoids. All the samples except for the test of
saponins and alkaloids were prepared by stirring
0.5 g of C. nutans extract in 5 ml of distilled water
and then filtered using Whatman filter paper. The
sample for saponins was boiled before filtration
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while for alkaloids, it was stirred with 5 ml of 1%
aqueous HCI on a steam bath and then filtered.
The terpenoids test was done by mixing the
filtrate with 2 ml of chloroform. Then, 3 ml of
concentrated H2SO4 was added carefully to form
a layer. The presence of terpenoids was detected
by a reddish brown coloration at the interface.
Alkaloids were detected by adding 1 ml of the
filtrate with a few drops of Dragendroff’'s reagent
(solution of Potassium Bismuth lodide). The
formation of brown or reddish precipitates upon
addition of Dragendroff’s reagent indicates the
presence of alkaloids. The saponins tests were
done by mixing the filtrate with 5 ml of distilled
water and vigorously shaken for a stable
persistent froth. The frothing was added with 3
drops of olive oil with vigorous shake. The
presence of saponins was indicated with the
formation of emulsion. The test for tannins was
carried out with addition of 2 ml of ferric chloride,
FeCls, into filtrate. A blue-black precipitate
indicates the presence of tannins. Flavonoids test
was done by dividing the filtrate into two portions.
One portion was added with 5 ml of diluted
ammonia solution and followed by addition of
concentrated H2SOa4. The presence of flavonoids
was indicated by a yellow colour formation.
Another portion of the filtrate was added with a
few drops of sodium hydroxide. The formation of
intense yellow color, which becomes colorless on
addition of dilute acetic acid indicate the presence
of flavonoids.

2.3 Cell Culture

Human cervical carcinoma cell, HeLa (ATCC®
CCL-2™) and non carcinoma kidney epithelial
cell, Vero (ATCC® CCL-81™) were obtained from
American Type Culture Collection (ATCC,
Manassas, Virginia, USA). Cells were maintained
in Dulbecco's modified eagle's medium (DMEM,;
Gibco Thermo  Fisher  Scientific, USA)
supplemented with 5% heat-inactivated fetal calf
serum (Invitrogen Co.), 100 U/ml penicillin and
100 mg/ ml streptomycin (Gibco Thermo Fisher
Scientific, USA) in a humidified atmosphere of 5%
CO2 in air at 37°C. Cells were kept in the
logarithmic growth phase by routine passage
every 2-3 days using 0.025% trypsin-EDTA
treatment.

2.4 Cell Proliferation Assay

The anti-proliferative activity was evaluated by
using the MTT assay method with some
modifications [21]. Briefly, cells were seeded 24
hours prior to treatment in a 96-well plate at 5 x

104 cells/well in order to obtain 75% to 85% of
confluent cultures. Before addition to the culture
medium, 5 mg of the C. nutans agueous extract
and methanol extract were dissolved in distilled
water and DMSO (Sigma Chemical Co., St.
Louis, Missouri, USA) respectively. All the
samples undergo a 2x serial dilution for 10 points
which ranged from 5 mg/ml to 0.0195 mg/ml. The
final concentration of DMSO wused in the
corresponding wells did not exceed 1% (v/v).
According to Jiwajinda, 2002, this concentration
of DMSO does not effects cell viability [22].
Tamoxifen (Sigma Chemical Co.) was used as a
positive control and negative control cultures
received the same concentration of solvent alone.
The cells were then incubated for 72 hours at
37°C in a humidified atmosphere with 5% CO2. At
the end of incubation, 50 ul of MTT solution (2
mg/ml MTT in plain culture medium) was added
to each well and incubated for 4 hours. MTT
solution was discarded. The purple formazan
crystal formed at the bottom of the wells was
dissolved with 200 pl of DMSO for 20 minutes.
The absorbance at 570 nm was read on a
spectrophotometer plate reader. The proportion
of surviving cells was calculated as Absorbance
of treated sample/ Absorbance of control x 100.
Dose-response curves were constructed to obtain
the 1Cso values. All experimental data were
derived from at least 3 independent experiments.

2.5 Hoechst 33258 Nuclear Staining Assay

Nuclear staining with Hoechst 33258 (Sigma
Aldrich) was performed according to previous
researcher with slight modifications [23,24].
Briefly, HeLa cells were seeded in 25 cm? culture
flasks at 5x104 cells/ml with frosty slide for
fluorescence microscopy. The cells were
incubated overnight under a humidified 5% CO:
at 37°C to obtain 75% to 85% of confluent
cultures. The old medium was changed with fresh
medium before the treatment. The cells were
treated with ICso of tested C. nutans extract and
tamoxifen for 24 hours, 48 hours and 72 hours.
Negative control only received sterile deionized
water (dH20). After the treatments, the medium
was discarded and the 4% paraformaldehyde
(Sigma Aldrich) was added to fix the cells for 30
minutes at 4°C. After discarding the 4%
paraformaldehyde, the slide was washed with
PBS (phosphate buffer saline) for three times. A
sufficient Hoechst 33258 staining solution (30
ug/ml) was added to cover the cells followed by
incubation for 30 minutes, at room temperature
and protected from light. The staining solution
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was then removed and the slide was washed
again three times with PBS. The slide was dried
before viewing under a fluorescent microscope
(Imaging Source Europe GmbH).

2.6 Statistical Analysis

All statistical analysis was performed using Graph
Pad PRISM Version 6.0 by GraphPad Software
Inc, California. All measurements were carried
out in triplicates from three independent
experiments and expressed as the mean + S.D.
The data were first tested for their normality using
Kolmogorov-Smirnov  test.  The  statistical
significances of data obtained were calculated
and determined using Students’ paired t test or
two ways analysis of variance (ANOVA) with
Tukey multiple comparison test. The significant
level of 0.05 (p<0.05) was set for null hypothesis
rejection.

3 RESULTS

3.1 Yield of Extraction

From 25 g of dried powder of C .nutans, 3 g of
dried aqueous extract was obtained which gave
the extraction yield of 12%. Meanwhile, for the
methanol extract, 25 g of dried powder yielded
55 g of dried methanol extract. The Yyield
percentage of methanol extract calculated was
22% as shown in table 1.

3.2 Phytochemical Analysis

Table Il shows the phytochemical contents of
aqueous and methanol extracts observed from
the standard qualitative phytochemical analysis.
Results showed that both aqueous and methanol
extract contained both terpenoids and flavonoids.
Moreover, both extracts did not contain saponins
and tannins. Alkaloids was observed in methanol
extract but not in aqueous extract of C. nutans
leaves.

3.3 Cell Proliferation Assay

In the present study, the aqueous extract showed
cytotoxic effect towards HelLa cell with ICso value
of 13+0.82 pg/ml while no ICso value was
observed against Vero cell (Figure 1). However,
for methanol extract, the cytotoxic test displayed
no significant cytotoxic activity for both HeLa and
Vero cell lines (Figure 2). Tamoxifen, as a
positive control drug used in this study

Table I: The Percentage Yields of Aqueous And Methanol
Extracts

Percentage of yield ,%/(w/w)

Plant Aqueous Methanol
extract extract
Clinacanthus
nutans (dried 12 22
powder leaves)
259

Table Il: Phytochemical Constituents of Aqueous And
Methanol Extract Of C. Nutans

i?e(t:gggl?trg Aqueous extract crl'\fde;hea:(r:roallct
Terpenoids + +
Alkaloids - +
Saponins - -
Tannis - -
Flavonoids + +

+ Indicate the presence of phytochemicals
- Indicate the absence of phytochemicals

showed high cytotoxic effect against HelLa and
Vero cells with ICso values of 3.8 pg/ml and 2.2
pg/ml (Figure 3) respectively. The Table I
summarized of ICso values of HeLa and Vero cells
treated with both aqueous and methanol extract
of C. nutans and tamoxifen.
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Figure 1: Dose-response curve of C. nutans aqueous extract
against malignant cells, HeLa and non-malignant cell line,
Vero. Aqueous extract of C. nutans showed a significant
cytotoxic effect towards HelLa cell with ICs, value of
13ug/mi+0.82. No ICs, detected on Vero cell. Each value
represents means = SD from three independent experiment
(n=3).

~—Hela cell ~—Vero cell
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Figure 2: Dose-response curve of C. nutans methanol extract
against malignant cells, HeLa and non -malignant cells, Vero.
Both cell lines showed no significant cytotoxic effect with no
ICso detected. Each value represents means + SD from three
independent experiment (n=3).
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Figure 3: Dose-response curve of tamoxifen against
malignant cell, HeLa and non- malignant cell, Vero. Significant
cytotoxic effects were showed on both HelLa and Vero cells.
Each value represents means + SD from three independent
experiment (n=3). * = ICso value of Vero cell; * = 1Cs, value of
HelLa cell.

3.4 Hoechst 33258 nuclear staining

Based on our findings as shown in Figure 4, at all
treatment durations of C. nutans aqueous extract,
untreated HelLa cells remained unstained. There
was no bright fluorescene or fragmentation
detected in the nucleus. The cells morphology
remains intact and no cells shrinkage was
demonstrated for 24 and 48 hours. At 72 hours,
some cells seem to undergo apoptosis processes
which is a normal process of the cell life cycle.
However, as early as 24 hours of
treatment with C. nutans aqueous extract, HelLa
cells displayed apoptotic morphology which was
detected by the presence of fluorescene in
nuclear area (Figure 5). The presence of
chromatin condensation was observed. After 48
hours and 72 hours of treatment, nuclear
fragmentation and apoptotic bodies were clearly

seen. A positive control, tamoxifen also showed
the apoptotic morphology as early as 24 hours of
treatment (Figure 6).

Table lll: Summary of 1Cs value for HeLa and Vero cells
treated with both agueous and methanol extract of C.

nutans and tamoxifen
|

Cell lines ICs value (ug/ml £SD)
Agueous Methanol Tamoxifen
extract extract of
of C. nutans C. nutans
|
HelLa (n=3) 13+0.82 ND 3.84£0.19
Vero (n=3) ND ND 2.2+0.029

|
ND= Not Detected

b. 48 hours

a. 24 hours

c. 72 hours
Figure 4: Untreated nuclear staining of HelLa cells with
Hoecsht 33258. HelLa cell remained uniformly unstained with
round and unpunctuated nucleus at all experimental
durations, 24 hours (a), 48 Hours (b) and 72 hours (c).

Magnification: 40x.

b. 48 hours

a. 24 hours

c. 72 hours
Figure 5: Nuclear staining of C. nutans —treated HelLa cells
with Hoecsht 33258. Apoptotic morphology was shown as
early as 24 hours of treatment (a). Cell shrinkage (white

arrow), DNA condensation (red arrow) and nuclear
fragmentation (yellow arrow) clearly seen following treatment
of 48 hours (b) and 72 hours (c). Magnification: 40x.
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a. 24 hours b. 48 hours

c. 72 hours
Figure 6: Nuclear staining of positive control, Tamoxifen—
treated HelLa cells with Hoecsht 33258. Similar with the C.

nutans treatment, apoptotic morphology was shown as early
as 24 hours of treatment (a). Cell shrinkage (white arrow),
DNA condensation (red arrow) and nuclear fragmentation
(yellow arrow) clearly seen following treatment of 48 hours (b)
and 72 hours (c). Magnification: 40x.

4 DISCUSSIONS

Extraction is the term used pharmaceutically,
which involves the use of selective solvents for
the separation of medicinally active part of plant
or animal tissues from the inactive or inert
components by standard extraction procedures.
The products attained from plants are relatively
impure liquids, semisolids or powders which are
intended for external or oral uses only. The
extraction procedure includes infusions,
decoctions, tinctures, fluid extracts, semisolid
extracts and powdered extracts. In this present
study, two polar solvents were used, water and
methanol. Water has higher polarity with polarity
index of 10.2 as compared to the methanol with
polarity index of 5.1. The percentage vyield of
aqueous extract of C. nutans was much lower
compared to the methanol extract. This may
indicate that the C. nutans extracted compounds
are mostly non polar or semi polar. Secondary
metabolites are the most important bioactive
constituents of plants which contribute to the
medicinal value of the plants. Basically, the
medicinal values were due to their potential in the
treatment and prevention of human disease and
to meet the needs of society. Therefore, standard
qualitative phytochemical screening was carried
out to evaluate the bioactive constituent present
in agueous and methanol extracts of C. nutans
leaves. In this study,the only difference between
agueous and methanol extracts was the presence
of alkaloids. Aqueous extract was showed a
negative result against alkaloids test but not
methanol extract. The differences of chemical

constituents between this two extract of C. nutans
might explain why methanol extract does not
show toxicity effect towards Hela cells as
compared to aqueous extract.

Terpenoids or isoprenoids are the
functional modified terpenes [25]. Terpenes
represent one of the largest and most diverse
classes of secondary metabolites among the
various secondary metabolites [26]. Different
terpenoid molecules have anti inflammatory, anti
microbial, anti fungal, anti parasitic, anti viral, anti
allergenic, anti spasmodic, anti hyperglycemic,
chemotherapeutic, and immunomodulatory
properties [27,28,29,30,31]. According to Food
and Drug Administration (FDA), terpenoids exhibit
most effective anti-cancer agents [25].

Flavonoids are found to be present in
practically all dietary plants such as fruits and
vegetables. All around the world, especially in
China, flavonoids containing medical plants, and
herbal remedies have been used as folk medicine
[32]. Some study found that most of the
flavonoids inhibit proliferation in many kinds of
cultured human cancer cell lines, whereas they
are less or no toxic to human normal cells [33,34].
The in vitro and in vivo studies have shown that
some flavonoids can prevent carcinogen
metabolic activation [35,36,37]. Additionally,
flavonoids also have demonstrated induction of
apoptosis [34,38,39], cell cycle arrest [40, 41],
and anti-oxidative activity [42].

Alkaloids have been traditionally isolated
from plants, but an increasing number are also
found in animals, insects, and marine invertebrate

and microorganism. Alkaloids have many
pharmacological activities including anti
hypertensive, anti arrhythmic, anti malarial

activity, and anti cancer actions. Additionally,
alkaloids also used as antiseptics and antibiotic in
medicine  [43]. These three secondary
metabolites, terpenoids, flavonoids and alkaloids
are proved by many researchers to have anti
inflammatory or anti cancer activity. Thus, based
on this study, anti cancer activity of C. nutans
aqueous extract might due to the complimentary
of those three compounds since the
phytochemical test showed the positive results
towards them.

In order to screen the plants for anti
cancer agents, one of the useful tools is in vitro
cytotoxicity test. Cytotoxicity is the ability of plants
derived compound or natural product to arrest the
proliferation of cells. MTT assay is one of the
mostly used cytotoxicity test or cell proliferation
assays, which is a quantitative colorimetric assay
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[44]. MTT is a water-soluble tetrazolium dye that
is reduced by live cells to water-insoluble, purple
formazan. The amount of formazan can be
determined by solubilizing in DMSO and
measuring spectrophotometrically. Comparisons
between the spectra of treated and untreated
cells will give a relative estimation of cytotoxicity
[45]. The inhibitory concentration (ICso) obtain
from the dose-response curve of cell viability was
used to study the cytotoxic effect of tested
compound. The value of ICso is used in the early
stage of the discovery process to evaluate the
suitability and the performance of drugs [46].
According to the FDA, ICso represents the
concentration of a drug that is required for 50%
inhibition in vitro.

In this present study, the aqueous extract
of C. nutans has showed a cytotoxic effect
towards HelLa cell (ICso value of 13+0.82 pg/ml)
without affecting normal cell, Vero (no ICso).
Therefore, this may suggest that the C. nutans
aqueous extract has the cytoselective activity
which is the most important property for a cancer
drug.

On the other hand, tamoxifen gave the
lowest ICso against HeLa and Vero cells,
indicated that tamoxifen was toxic towards both
cancerous and non-cancerous cells. Therefore, it
was explained why tamoxifen has been reported
having certain side effects towards cancer
patients.

According to US National Cancer
Institute (NCI), the extracts possessing an ICso
value against the tested cancer cells less than 20
pg/ml are considered to be cytotoxic [47,48].
Thus, it is become a benchmark for significant
anti proliferative of crude extract. Wong et al.
2013, reported that IC50 values are widely used
to assess the potency of a compound [49]. The
compound is considered more potent if its
achieved lower than ICso value. Based on these
criteria, aqueous extract of C. nutans was
selected for the further study on mode of cell
death instead of methanol extract.

In order to confirm the mechanism of
cell death induced by the C. nutans aqueous
extract, the nuclear morphology of HelLa cell
treated with the extract was measured by
Hoechst 33258 nuclear staining. The morphology
features of apoptosis cell stained by Hoechst can
be easily distinguished from the normal cells as
the apoptosis cells will show condensed or
fragmented nuclei [50]. Other morphology
characteristics of apoptosis are cytoplasmic
blebbing and cell shrinkage [60]. According to our

findings, untreated HelLa cells remain intact until
72 hours of treatment, indicating that the cells
were alive. The live cells basically maintained
their original morphology and were adherent to
the flask compared to the apoptotic cells where
they were shown up as round cells and starting to
lose the grip within the surrounding cells [51].

Therefore, after 24 hours of treatment
with C. nutans aqueous extract, apoptotic
morphology was observed in HelLa cells with the
presence of chromatin condensation. Nuclear
fragmentation and apoptotic bodies also detected
following the 48 hours duration of treatment. By
comparing C. nutans aqueous extract with
tamoxifen, it was significantly shown that C.
nutans aqueous extract triggered cell death in
HelLa cells via apoptosis. Tamoxifen treatment
displayed similar apoptotic events and nuclear
fluorescene throughout all the treatment
durations. This indicates that the data obtained
for C. nutans aqueous extract are valid and
acceptable.

In the treatment of cancer, the
therapeutic goal is to trigger tumor-selective cell
death. Thus, the mechanisms responsible for
cancer cell death are obviously important in
determination of the efficacy of treatment [52].
Some studies found that, cancer development
can progress by defects in apoptotic pathways or
repression of apoptosis [53,54]. Thus for
abnormal cells, instead of slowing down their
proliferation, agents that can induce apoptosis to
eliminate abnormal cells may have
chemopreventive potential [55]. Moreover, the
key kiling mechanism for most anti tumor
therapies including immunotherapy,
chemotherapy, gama-irradiation, or cytokines is
by induction of apoptosis in cancer cells [56, 57].
In our present study, it was revealed that the
mode of cell death induced by C. nutans aqueous
extract against HelLa cell is via induction of
apoptosis. However, to further confirm the
mechanism of cell death induces by C. nutans
aqueous extract, the determination of apoptosis
event by Annexin V-FITC and detection of
proteins expression (p53, Bax, Bcl-2 and
caspases) are currently in progress. This further
study also included the effect of C. nutans
aqueous extract on regulation of cell cycle arrest.

5 CONCLUSION

Aqueous extract from leaves of C. nutans
possesed cytotoxic effects against human
cervical cancer cell lines, HeLa (ICs0=13+0.82
pug/ml) as compared to methanol extract (ICso=
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not detected) with no cytotoxic effects towards
non-malignant cell line, Vero. Hence, the
cytotoxic activity induced by the extract is only
selective towards cancerous cells compared to
the tamoxifen. Further investigation by Hoechst
33258 nuclear staining demonstrated that
aqueous extract of C. nutans induced cell death
by apoptosis. Therefore, it provides an important
lead for development of anti cancer therapeutics
for management of cervical cancer. The potential
of C. nutans as an anti cancer drug can be further
studued by the characterization and purification of
responsible active compound and followed by in
vivo study.
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