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ABSTRACT

Apoptosis is a critical physiological process responsible for the homeostatic mechanism and maintenance of cell populations in
tissues. Due to the close correlation between the mechanism of apoptosis and the effect of anticancer agents, extensive research
has been done on this mode of cell death. Annona muricata has a significant antiproliferative effect on some cancer cells. This
research carried out to explore the apoptosis effect of ethanol extract soursop leaves from Tawangmangu on WiDr cancer cell
line. Methods To gain the ethanol extract of soursop leaves use maserasi method. To calculate the death cell used colouring
Tryphan blue. The result showed that the average of death cell at dose IC 50 in 24 hrs was (6.35+2.05) 104 in 48 hours were
(11.1£1.27) 104. meanwhile that the average of death cell at dose % IC in 24 hours were (6.154+0.64)104 and (10.25+1.59) 104.
The Increasing of death cell at dose IC 50 during 24 hours were 1,71 times and at dose %2 IC 50 were 1,67 times. Conclusion:
Ethanol extract Annona muricata from Tawangmangu able to increase death cell around 1,71 times per hours in IC50 and 1,67
in 1/2IC50 on WiDr cell line.
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1. INTRODUCTION

molecules and inhibiting the activity of antiapoptotic
molecules.

Apoptosis is a critical physiological process responsible
for the homeostatic mechanism and maintenance of cell
populations in tissues. Apoptosis is a mechanism for
removing unwanted or no longer needed cells and is a highly
regulated process [1]. Cancer cells usually have abnormalities
in the mechanisms that regulate proliferation, differentiation,
and survival [2].

Cell lines derived from human tumours are therefore
called tumour cell lines; however, when inoculated into
experimental animals these cell lines do not always produce
tumours. WiDr cell line can form tumours within 1-4 weeks
after inoculation in experimental animals and the results are
highly effective which was confirmed histologically with four
xenogenic hosts. In addition, WiDr easily proliferated in

Cancer can result from abnormal proliferation of one of culture within 15 hours and showed an effective and high

the different cell types in the body, so there is more than one
hundred different types of cancer, which can vary in
behaviour and response to the treatment [3]. Control or
cessation of uncontrolled growth of cancer cells is one way to
treat cancer. So that utilizing the mechanism of cell death or
targeting the mechanism of apoptosis is an effective method,
for all types of cancer cells. Various anticancer drugs have
targets at various stages of cancer either through intrinsic or
extrinsic pathways [4]. There are two general ways of
targeting therapy: increasing the activity of proapoptotic
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yield of 51%. This condition is more effective than other
types of colon cancer cell lines. In addition, WiDr is also able
to express beneficial biochemical markers even in small
amounts. So, the WiDr cell line is very efficient as a model
for cancer biology research especially as colon cancer model

[5].

Cancer is a disease resulting from the division of a cell
that is not regulated and controlled [6]. Colorectal cancer is
the third form of malignancy that can affect both men and
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women. The prevalence of colorectal cancer is increasing in
Asia recently. The incidence of colorectal cancer is similar in
many eastern and western countries. East Asian countries
such as South Korea, Japan, China, and Singapore
experienced a two- to four-fold increase in the incidence of
this disease [7]. Current therapy of cancer still remains the
worse side effect and spend a lot of money but still the cancer
will rise again. Many people use the herbal formula to prevent
also to cure the cancer [8].

The phytochemicals contained in A.muricata are
flavonoids and acetogenins. While Annonacin is generally
found in various families Annonaceae. Annonacin is the main
acetogenin of A. muricata. Several studies have shown the
ability of A. muricata to have anti-tumor effects against
endometrial, breast and skin cancer cells. Antitumor
mechanisms through cell cycle arrest and other cell signaling
pathways [9]. Antitumor activity was mostly demonstrated
through the induction of apoptosis in breast cancer and colon
cancer cell lines. Annona muricata has been reported to
exhibit antiproliferative activity in HL-60 f cells. After 24
hours of induction with A. muricata extract, characteristic
apoptotic cells appeared, namely with an increase in bright
blue colour on Hoechst 33258 staining. It also showed a clear
DNA fragmentation at the extract content of 100 g/mL. DNA
fragmentation is one of the important characteristics of
apoptosis [7]. Annona muricata also showed as anti-
proliferative to soma cancer cell [10,11]. This research
address to explore the apoptosis effect on WiDr as a colon
cancer cell model.

2. MATERIALS AND METHOD

To gain the ethanol extract of soursoup leaves is
using maserasi methods. Simplicia or dried leaves of A.
muricata were obtained from BPPTO Tawangmang is
crushed into powder. 5 g of anoona leaf powder was soaked
in 200 m 96% ethanol for 3 days at room temperature. The
solvent extract suspension was then filtered through
Whatman type 2 filter paper then the filtrate was dried using
a rotary evaporator at low temperature [28]. The extract
obtained was stored at 20 °C in a sealed tube for further use.
The dose level of soursop leaf ethanol extract used for the
apoptosis test was based on its IC 50 value of 450 mg/dl and
its 12IC 50 value of 225 mg/dl.C50 (unpublished).

To maintain cell line is used RPMI 1640 (Rosewell
Park Memorial Institute) medium enriched with antibacterial
streptomycin and penicillin, also Fetal Bovine Serum (FBS).
FBS or FCS 10%; Penicillin Streptomycin (Penstrep) 2%,
photericin B (Fungizone) 0.5%; RPMI medium up to 100 mL.
Method of manufacture: FBS is taken as much as 10%,
Penstrep as 2% antibiotic material is used and Fungizone as
antifungal agent 0.5% is used. Preparation of 100 mL of
RPMI culture media was made with how to mix 10 mL of
FBS; 2 mL Penstrep; 0.5 mL Fungizone. Sufficient with
RPMI media to 100 mL, mixing was carried out in LAF and
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clearly identified on the RPMI culture medium vial, for then
stored at a temperature of 2 — 8 °C.

Colon cancer cell subculture was carried out by
taking 500 L harvested cells and put into a culture flask and
added 6 mL of media RPMI culture and homogenized. Then
incubate the cells in a 5% CO2 incubator. 37°C and observed
cell conditions the next day. Harvesting is done when the cells
are 80% confluent. Remove the culture medium from the
flask with micropipette or pasteurized pipette, the cells were
washed 2 times with 10 mL of phosphate buffer saline (PBS)
and added 400 L Trypsin EDTA 0.25% evenly, then
incubated in a 5% CO?2 incubator at 37°C for 5 minutes and 4
mL of RPMI culture medium was added to inactivate EDTA
Trypsin. Subsequently, the cells were resuspended using a
micropipette so that the cells apart one by one (not clustered),
observed the state of the cell in inverted microscope. If there
are still cells observed in a clustered state immediately
resuspended cell. Cell transfer into conickel tube. In 6 dish
wells to treat cells, after planting 10 cells with enough WiDr
cells, then waiting for 24 hours, after that they were treated
with several doses IC50 (450,05ug/ml) and 1/2I1C50(250,0
ug/ml), then harvested and observed after 24 and 48 hours of
treatment. To calculate the death cell used coloring Tryphan
blue. To find out the percentage dead cells done with trypan
blue and staining counted on haemocytometry. The death cell
was in blue. Calculations are carried out below inverted
microscope dead cells counted with the formula [12]:

cells

Number of cells =
f number of squares x dilution x total volume

X 104%

Living cells
Total number cells

Viabillity = X 100%

3. RESULTS

The average of percentage death cell as shown in
table 1. The increasing of percentage death cell in line with
the addition of time also the addition of dose. The percentage
death cell after induced eesl in 24 hrs almost similar between
dose 225 ug/ml and 450 ug/ml were 6.15+0.64 and 6.35+2.05
respectively. But during 48 hrs the increasing of death cell on
dose 225 ug/ml and 450 ug/ml were 10.25+ 1.59 and 11.1+
1.27 respectively.

Table 1. The average of percentage death
cell of WiDr colon cancer cell line (10%)

Doses
(EESL) 24 hr 48 hr
450,05 ug 6.35+£2.05 11.1+1.27
225,0 Oug 6.15+0.64 10.25+1.59
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As shown in figure 1. there were significant different
between dose 450 ug/ml in 24 hrs and 48 hrs, also on dose
225 ug/ml in 24 hrs and 48 hrs. The significant different
with p< 0,05., CI :0,95.
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Figure 1. The significant Difference of death cell number of
WiDr Colon Cancer cell after induced Extract ethanol
Annonamuricata leaves

Table 2. Showed the folding of death cell number of
widr colon cancer cell line between dose 450 ug/ml and dose
225 ug/dl in 24 hrs and 48 hrs were 10,33 and 10 ,83
respectively.

Table 2. The folding percentage of Death cell

0 Hrs - 24hrs - 48
24 hr hrs
Dose 225 - 1,67
ug/ml
Dose 450 - 1,71
ug/ml
Folding 10,33 10,83

Apoptosis is the death programmed of cell, as a target
of cancer therapy. In this study showed the death cell of WiDr
colon cancer cell line after induced extract ethanol Annona
muricata leaves using dose 450 ug/ ml also 225 ug/ml during
24 and 48 hours. The higher dose of Annona muricata showed
on the higher of death cell also the time during induced extract
ethanol Annona murica any longer the time showed the
increase of death cell. It assumes that extract ethanol of
Annona muricata able to damage the WiDr colon cancer cell
line.

Previous study reported that Apoptosis effect of Annona
muricata leaf on COLO cancer cell line showed able to
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increase the activity of caspase 3 as proapoptotic marker. The
effect of activity Caspase 3 stimulate apoptotic cell began
to shrink and causes changes in the plasma membrane that
indicate on macrophage response [13]. Meanwhile Annona
muricata ethyl acetat extract (AMEAE) leaves were able to
upregulated Bax and down regulated BCL2 on A549 cell line.
[10]. Bax as proapoptotic protein involved in releasing of
cytochrome ¢ from mitochondria to cytosol via dimerization
and translocation to the outer mitochondrial membrane [14].
Bcl-2 expression decreased significantly after treated with 20
and 40 pg/mL of AMEAE after 24 hours on A549. BCL2 is
an antiapoptotic protein that is responsible for protecting cells
from the apoptotic process by regulating mitochondrial
membrane function. BCL2- which is associated with protein
X (BAX) is able to encode a pro-apoptotic protein that plays
a role in the induction of cell death [15]. Annona muricata
induced apoptosis in HL-60 tumor cells in a dose-dependent
manner. The apoptosis occurred on GO/G1 cell cycle arrest in
HL-60 cells at different concentration after 24 h of treatment
after induced Annona muricata. Therefore, suggest that the
anticancer effects of A. muricata extract is associated with
GO0/G1 cell cycle arrest and cell differentiation [11].

Annona muricata ethanol extract due to its secondary
metabolic such as acetogenins and polyphenols, among others
[16,17], and can be used as reducing agents for the
biosynthesis of nanoparticles [18]. It should be noted that the
anticancer activity is directly attributed to acetogenins,
specifically the lactone functional group. Lactones are an
organic compound of the cyclic ester type. This functional
group is responsible for blocking the complex I at the
mitochondrial level in cancer cells, creating the accumulation
of protons through the mitochondrial membrane, stopping
production of ATP and, therefore, forcing selective apoptosis
[19].

In this study as a preliminary study for next study
showed the effect of extract ethanol Annnona muricata to the
death cell on Widr colon cancer cell using trypan blue
increase on the higher dose of Annona muricta. However,
mechanism of death cell induced by extract ethanol Annona
muricata on WiDr colon cancer cell line need more
investigated.

4. CONCLUSION

Extract ethanol Annona muricata leaves had the
apoptotic effect on Widr colon cell line. The apoptotic effect
was 1,71 times /hour in dose 450ug/ml and 1,67 times in dose
225 ug/ml of extract ethanol Annona muricata.
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