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Abstract

The initial research of Jati Belanda leaves extract (JBE) showed the inhibition of breast
cancer cell growth (T47D). The phytochemistry screening showed that JBE contain flavonoid,
alkaloid, polifenol, and volatile oil. The development of anticancer drugs need the molecular
mechanism investigation in order to produce cancer-targeted drugs. The objective of this
research is to determine the molecular mechanism of JBE cytotoxicity effect towards cancer
cell lines. This research began with cytotoxicity asssay in vitro of |BE towards some cancer
cell lines by MTT method. |BE was given in some variety of concentration. The result of this
study showed that |BE do not contain tirosid, and contain flavonoid in the concentration of
0.976%. The result of cytotoxicity assay towards MCF-7, Hela, T47D and Vero showed ICso
value 36.50; 58.02; 53.36; 1806.22 dan 2451.65 pg/mL respectively. It is concluded that JBE
have a strong potency to inhibit the growth of WiDr cancer cell line.
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INTRODUCTION

Cancer is one of the disease causing the
high prevalence of death in worldwide. Cancer
is the uncontrol growth and development of the
cells happened in the body. The insidence of
some type of cancer disesase are increasing in
some developing countries (Garcia, et al.,
2007). Breast cancer and sevical cancer are the
major types of cancer happens in Indonesian
women (Tjindarbumi and Mangunkusumo,
2002). The development of cancer mostly being
diagnosted in the late phase of cancer growth
(the metastatic stage) and involving the
complex molecular mechanism.

Cancer usually happens because of the
basic change in the cell physiology so that it
becomes malignant. Generally, the main
characteristic of cancer cells are: a) sufficient in
growth signal to control the cell cycle, b)
insensitive to anti-growth factor thus the cycle
cell becomes unstoppable, ¢) lack of apoptotic
ability, d) cell invassion to the other tissue and
blood stream, so the cell become metastatic to
other tissue, €) unlimited replication potency
(immortal), f) the ability to make new blood

vessel for the cancer cells (angiogeneis)
(Hanahan & Weinberg, 2000).

Some strategies in cancer therapy have
been done intensively, such as surgery,
chemotherapy, and radiotherapy. From those
therapy strategies, chemoteraphy is the most
preferable choice of therapy to be done in the
late phase of cancer (metastatic phase).
Chemotherapy is a therapy by using chemical
substances worked in cancer cell. Some of
chemotherapy agent usually used in the breast
cancer treatment are Adriamycin
(Doxorubicin), Aredia (Pamidronate disodium),
Cytoxan (Cyclophosphamide), Ellence
(Epirubicin), Fareston (Toremifene), Tamoxifen
(Nolvadex), Taxol (Paclitaxel), and Taxotere
(Docetaxel). The failure of the chemotherapy
treatment usually caused by the low level of
selectivity and sensitivity of the cancer cells
towards chemotherapy agent. The effort to
develop new drugs that safer and more selective
for the treatment and prevention of cancer by
knowing the molecular effect towards cancer
cell is needed to be done.
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Some of anticancer agent from plants
have been used in chemotherapy of cancer
effectively. Alkaloid vincristine, vinblastine,
and taxol are the example of anticancer drugs
that have been used for a long time and their
molecular mechanism have been known (Cragg
and Newman, 2005). The scientific theory for
the molecular effect of plants substances in the
development of anticancer agent is needed to be
known.

Jati belanda plants, especially its leaves,
have been used in the traditional medical
therapy. The research about its activity have
been done recently. Traditionally, this plant is
used as body weight lowering tea and the
treatment for some disease such as malaria,
diare, gonarrhae, liver and kidney disturbance,
hemorrhoids, and can stimulate uterus
contraction ~ (Anonymous,  2009).  The
antibacterial and antiviral activity of Jati
Belanda has been reported to inhibit the
pancreatic lipase activity (Iswantini, et al.,
2011) and its water extract has been reported to
lower the lipid concentration in rats (Sukandar,
et al., 2009).

This research was done to determine the
selectivity of cytotoxic activity by ethanolic
extract of jati belanda leaves towards several
cancer cell lines in vitro. This research was
done to study about the antiproliferative and
anticancer mechanism of Jati Belanda leaves
ethanolic extract with the observation of protein
expression related to the cancer cell
proliferation by doubling time assay and
flowcytometry. Beside, this research's objective
is to study about the molecular mechanism in
the induction of cancer call apoptosis process
by double staining method. The molecular
mechanism was observed by
immunocytochemistry method and western
blott.

The in vitro cytotoxicity then continued
by the cellular and molecullar level observation
to know the molecullar target that specific to
cancer cell, such as transduction signalling, cell
cycle regulation, apoptosis, and angiogenesis
process. The alteration of morfological
characteristic and DNA fragmentation showed
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the antiproliferative activity that caused by the
apoptosis induction has been observed in
several medicinal plants (Ueda, et al., 2002).
The cytotoxic activity mechanism by Jati
Belanda ethanolic extract in this research was
begun with the cellular level observation in the
cell cycle and apoptosis regulation.

The  investigation  of  molecular
mechanism could be done by observing the
expression level of certain proteins (Kuo, et al.,
2005; Malikova, et al., 2006). The cell cycle
regulation based on cyclins and cyclin-
dependent kinases (CDKs) is the regulation
which iniciate the cycle process from G1 phase
to S phase continued to mitotic phase. Cancer
usually happens because of the uncontrolable
cyclin-dependent kinase activity by cell cycle
inhibitor such as p21 (Malikova, et al., 2006).
The observation of cell cycle protein regulation
expresion is one of the specific molecular
mechanism regulation. The apoptotic induction
in tumor cell reputed as a useful method in the
therapy and prevention of cancer. Some natural
products have been proven to have the ability in
apopototic induction in human cancer cell
(Taraphdar, et al., 2001). This research was
done in the molecular mechanism investigation
by observing gene/protein expression based on
immunocytochemistry and  western  blott
method in some gene/ protein related to the cell
cycle regulation in G2M phase, such as p53,
p21, and cdc-2, and several proteins related to
the apoptotic process such as p53, BAX,
PUMA, Caspase-3, Caspase-7, Caspase-8,
Caspase 9, and PARP.

MATERIALS AND METHODS

Extract Preparation

About 5 kg simplisia powder of jati
belanda leaves was macerated by using etanol
15 L. The mixture then settled for 2 days in
light-protected place, stirred occasionally.
Maserate then filterred by using Buchner funnel
and settled for one day. The precipitate was
separated from filtrate and fractionated with
diethyleter to remove tannin substances. Then it
was evaporated by using vaccum rotary
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evaporator to get the ethanolic extract of jati
belanda leaves.

Determination of Tilirosid Content

One gram of extract were dissolved in 5
mL of methanol and sonicated for 5 minutes.
Then it was fractionated by separation funnel
with Hexane for 3 times. The residue of
methanol fraction were added by ethyl acetate
until 10 mL of volume. Extract solution and
Tilarosied solution sample were spotted for 15
ML volume in Silica Gel F254, and then elluted
by Toluene-ethyl acetate-formic acid (4:6:1
mL) in 8 cm of ellution. The spot were detected
by Sitroborat and heated in 110°C for 10
minutes.

The determination of Total Flavonoid
Content

About 200 mg extract were weighed
accurately. The sample were hidrolysed by the
addition of 1 mL hexanemethylentetramine
0.5%, 20 mL acetone, and 2 ml HCI 25% in the
water, then heated until it boiled (by using
reflux method) for 30 minutes. The hydrolized
mixture were filtered, and put into the 25.0 mL
measure funnel. The residue were hydrolized
again by the addition of 20 mL acetone for two
times, and the filtrate were accumulated in the
measure funnel. After the solution's temperature
was decreased, the volume were added in to
250 mL with acetone, and shook
homogenously. About 10 mL of filtrate were
added by 20 mL of aquadest and put in to the
separation funnel, and then the extraction
continued by adding 10 mL ethyl acetate for
two times and 5 mL ethyl acetate until 25.0 mL
of ethyl acetate fraction were obtained. The
ethyl acetate fraction then added in to 25.0 mL
of volume with ethyl acetate. This procedure
were replicated for three times.

The Cytotoxicity Assay

The cytotoxicity assay of the cell culture
with the treatment of some concentration of
tested substances were done by using MTT
assay method in 96 well plate. The suspension
of T47D cells were cultured in the well-plate as
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many as 1.5 X 10* each plate for 24 hours in
100 uL of culture media.

The media were added by the ethanolic
extract of Jati Belanda leaves in the
concentration of 12.5 pg/mL; 25 pg/mL; 50
pg/mL; 100 pg/mL; 250 pg/mL; and 500
pg/mL, and were incubated for 24 hours. After
the incubation were done, the culture media
were removed and the cells were washed by
PBS for 1 times, and added by 100 pL new
culture media and added by 150.0 uL MTT
5mg/1.5mL for 4 hours of incubation. The
reaction with MTT reagent were stopped by
SDS solution and incubated in the room
temperature for 24 hours. The living cells
would react with MTT to become purple in
colour, and the colour absorbace were measured
by using ELISA reader in the 550 nm
wavelength. The absorbance or the number of
the living/death cells were plottes in to the
precentage of the death cells versus
concentration of the tested compound, and were
quantify for ICsy value.

Cell Growth Analysis

The suspension of T47D cells were
cultured in the well-plate as many as 1.5 x 10
cells each plate for 24 hours in 100 pL of
culture media. The media were added by the
ethanolic extract of jati belanda leave in the
concentration of 12.5 pg/mL; 25 pg/mL; 50
pg/mL. Cell were observed in 6, 12, 24, 56, and
72 hours of incubation by using MTT method.
The media of the cell that being observed were
removed and washed by using PBS. Then, the
cell were added with culture media as many as
100 pL and added with MTT reagent 150.0 uL
5mg/1.5mL. After the incubation formazan
crystal were dissolved by SDS solution, and the
absorbance were obtained by using ELISA
reader in 550 nm of wavelenght. The difference
of doubling time could be obtained by the slope
of the curve or by the extrapolation calculation.

Observation of Cell Morohology

The cell morphology were observed by
using acridine orange staining under the light
microscope.
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Apoptosis Assay by double staining
method
Approximately 100.000 cells were

cultured on the cover slips. After 24 hours of
incubation in CO, 5%, 37°C, the cells were
treated by the ethanolic extract of Jati Belanda
leaves in several concentration. The cells were
incubated for 24 hours. After the incubation, the
culture media were removed and the cell were
added by etidium bromide and acridine
orange solution. The morphological alteration
were observed under the fluorosence
microscope, the living cell will be stained in
green colour, meanwhile the death cell stained
in red colour.

Data Analysis

The research result were showed as
absorbance value of formazan complex in
cytotoxicity assay is converted to be the cell
death precentage by this formula:

(Abs of control cell — Abs of treated cell)
Absof control cell

%death cell = X 100%
The death cell was analyzed by linier
regretion as converted to the probit data value.
The plot chart of axis was log of concentration,
meanwhile the orbital was the probit value. The
IC5, value was obtained by the determination of

A 117/CIC

axis value in the probit level 5 which means the
cells that died were 50%.

The analysis for the doubling time of the
cell were determined by the plot of the chart
axis value (time) wversus ordinat value
(logarithm of the cell number). The doubling
time was counted b the linier regretion. The
determinatin of cell precentage which is express
the certain gene/protein was counted by this
formula:

cell expressing protein
pressigp x 100%

%E ion =
% Expression 100 number of cell

RESULT AND DISCUSSION

The flavonoid rutin concentration based
on the linear regression equation (Table 1) is
0.976%. The ethanolic extract of Jati Belanda
leaves showed variation in cytotoxic effect. The
highest 1Cs, value was obtained by Vero cell
lines and the highetst activity of the extract
were towards WiDr, MCF-7, and HelLa cell
lines (Table 2).

Based on the apoptosis observation by
using acridine orange-etidium bromide showed
the potency of extract to induce apoptosis in
MCF-7 and HelLa cell (Fig. 1 and 2).

Table I. Linear regression for rutin concentration in Jati Belanda leaves extract

Abs

Concentration (pg/mL) x107 R R3 Mean of Abs
1.58 0.117 0.123 0.12
3.96 0.483 0.476 0.479
792 0.891 0.897 0.894
11.88 1.072 1.193 1.133
15.84 1311 1.482 1.397

Linear regression: Y = 86.87X + 0.089
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Table 2. Cytotoxicity Effect of Jati Belanda Leaves Ethanolic Extract in Some Cell Lines

Cancer cell lines
No. Result

WiDR MCF7 Hela T47D Raji Vero
| Linear y = -3065x y = -27.20x y = -26298x y = -32.53 x y = -41.66 x +
regression +97.88 +97.97 +95.42 + 15593 191.22
equatlon
2 R -0.8993 -0.8898 09318 -0.8817 ; -0.7540
3 ICso (ug/mL) 36.50 58.02 53.36 1806.22 ; 2451.65

A (B) ©
Figure |I. The morphology of MCF-7 cell with acridine orange and etidium bromide staining in the
treatment of (A) Jati Belanda ethanolic extract 58.02 pg/mL, (B) Jati Belanda ethanolic
extract 29.00 pg/mL and (C) control cell. The result showed that the treatment of Jati Belanda
ethanolic extract induce apoptosis of the cell.

(B) ©

Figure 2. The morphology of HeLa cell with acridine orange and etidium bromide staining in the
treatment of (A) Jati Belanda ethanolic extract 53.36 pg/mL, (B) Jati Belanda ethanolic
extract 26.50 pg/mL and (C) control cell. The result showed that the treatment of Jati Belanda
ethanolic extract induce apoptosis of the cell.

This study showed the potency of jati
belanda ethanolic extract as cytotoxicity agen
that is spesific towards colon cancer cell
(WiDr), breast cancer cell (MCF-7), and servix
cancer cell (HeLa). The mechanism of
apoptosis in the treatment of the extract to the
cell showed that extract could influence the cell
death regulation through molecular mechanism.

The initial research done by the team
showed that Jati Belanda ethanolic extract
contain alkaloid, flavonoid, volatile oil, and

polifenol substances (Melannisa, et al., 2011).
Sukandar, et al. (2009) reported that alkaloid,
flavonoid, tanin, and terpenoid are also
contained in the pacar air simplisia and extract.
The result of this study was in accordance to the
research by Nascimento (1990) in KB cell. The
procyanidin B-2 substances isolated from this
plant showed the cytotoxic activity in Raji and
melanoma cells, but inactive towards lung
cancer cell A-549 (Kashiwada, et al., 1992; Ito,
et al., 2002).
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CONCLUSION

Jati Dbelanda ethanolic extract could
inhibit the cancer cell proliferation specifically
in colon cancer cell (WiDr), breast cancer cell
(MCF-7), and servical cancer (HeLa) with ICsq
value 36.50, 58.02 and 53.36 pg/mL
respectively. Jati Belanda ethanolic extract also
could induce apoptosis in the breast cancer cell
(MCF-7) and cervical cancer cell (HeLa).
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