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INTRODUCTION
Breast cancer is a type of malignancy that 
originates in the breast tissue. In Indonesia, 
In Indonesia, the 10 types of cancers, ranked 
the most common are breast (36.1%), cervical 
(17.3%), nasopharyngeal (8.2%), lung (7.4%), 
rectal (6.9%), leukemia (6.7%), ovarian (6.3%), 
lymphoma (5.3%), colon (4.0%), and prostate 
(2.0%). 
In Central Java, the most common cancer 
amongst 6,714 patients is breast cancer (29%), 
followed by the cervix (16%), leukemia (10%), 
nasopharynx (9%), ovarium (9%), lymphoma 
(8%), rectal (7%), lungs (7%), colon (4%), and 
prostate cancer (1%).1

Despite various treatments such as surgery, 
radiotherapy, and chemotherapy, there is still a 
lack of success in finding a good cure. However, 
empirical evidence suggests that herbal plants 
can be effective in treating various diseases, 
including cancer, and one such plant is bitter 
melon.2,3 T47 D cell line is one of breast cancer 
cell line classification4

Study breast cancer cell in MCF-7 and MDA-
MB-231culture , and  epithelium human cells 
an in vitro model for see effect of bitter melon 
(Momordica charantia ) extract (BME) as agent 
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Background

Cancer is reason death number two in the world. Bitter melon 
has component bioactive that shows potency activity anti-cancer. 
Extract bitter melon fruit is known as anti- cancer in human 
breast cancer cells, MCF-7 and MDA-MB-231, Objectives: 
Objective study in vitro, knowing caspase 3 expression and 
amount cells undergoing apoptosis in the given T47 D cell 
culture extract bitter melon. 

Methodology

Study experimental laboratory with post-test only randomized 
control group design.T47 D cell culture samples group control 
and group treatment each as many as 3 wel with density 5x10 
4 cells /100 μl, each well filled with T47 D cell culture density 
cells 5x10 4 cells /100 μl, given extract ethanol bitter melon fruit 
dose ½ IC 50. IC50 and 2 IC50, incubation for 24 hours. After 
24 hours, the Coverslip is removed and carried out painting 
immuno cytochemistry for see expression caspase -3 and 
Fluocytometry for see the number of cells undergoing apoptosis 
Data on caspase 3 expression were tested with One-way anova 
test and Post hoc test.  Fluocytometry  data, served in a way 
descriptive.

Result

The IC50 dose resulted in a value of 269.4 µg/mL. The average 
expression of caspase-3 in T47D cell cultures was 15.23+2.05 in 
the control group, 21.17+1.44 in the half IC50 dose group, and 
the highest in the IC50 dose group was 23.28+2.25. The lowest 
expression of caspase-3 in T47D cells was found in the group 
with a dosage of 2 IC50, which was 7.58+0.68. The amount of 
apoptotic cells with Fluocytometry was increased expression . The 
highest amount of apoptotic cells was found in the 2  IC50 dose 
group, whereas it was the lowest in the 1/2  IC50 dose group. 

Conclusion

Ethanol extrac of bitter melon fruit has anti cancer activity.
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anticancer . Recent studies have shown the effects of 
bitter melon extract (BME) on human breast cancer 
cells (MCF-7 and MDA-MB-231) and human primary 
breast epithelial cells as an in vitro model. The results 
indicate that the treatment with BME significantly 
decreased the proliferation of cancer cells and increased 
the rate of cell death through apoptosis. These findings 
suggest that BME has an anti-tumor effect by hindering 
tumor growth and increasing apoptotic activity.5  
Prostate cancer cells culture. treated with BME will 
happen increased Bax  protein which is a pro-apoptotic 
protein.6 
 Bitter melon plant extract include its leaves, fruit, and 
roots, which contain a high phenol content of 49.42+1.28 
mg. The cytotoxic effect of bitter melon plants was 
tested by LDH (lactate dehydrogenase) assay in cell 
culture of cervical cancer (Hela cells) at concentrations 
of 80, 100, and 120 µg/ml, resulting in 0.51 and 98% 
cell death in Hela cells. At concentrations of 140, 160, 
and 180 µg/ml, the cytotoxic effect on Siha cells was 
0.3 and 70%. These findings suggest that BEM (bitter 
melon  plant extract) has a powerful antioxidant effect 
with a moderate cytotoxic effect on Hela and Siha cell 
cultures.7 
A recent study shows that bitter melon extract has a 
cytotoxic effect on cancer cells in human cell cultures, 
including nasopharynx, gastric, colon, and lung cancer. 
The study found that BEM shows cytotoxic activity at 
IC50 levels ranging from 0.25 to 0.35 mg/ml after 24 
hours. The researchers also measured apoptosis using 
the DAPI staining method and DNA fragmentation with 
Agarose gel Electroporese, which showed an increase 
in Bax protein (anti-apoptotic protein) and a decrease in 
BCl2 protein (anti-apoptotic protein.8

Further research is required to explore the potential of 
bitter melon plants that have proven characteristics of 
cytotoxicity against cancer cells. This can be achieved 
by conducting in vitro studies using T47 D cell culture. 
A recent study show that  bitter melon fruit etanol 
extract  was found to increase Bax protein expression 
and decrease BCl2 protein expression, which were 
measured with Immunohistochemistry.9 However, the 
current quantity of data on the death consequences 
of cancer is still high. Therefore, more studies are 
needed to determine the efficacy of bitter melon extract 
in preventing cancer cells from proliferating. It is 
important to note that this research was conducted with 
the approval of the ethics committee.

METHOD
This study  is  an experimentals laboratory  , with posttest 
only randomized control group design,  Study done at 
the Integrated Biomedical Laboratory Sultan Agung 
Islamic University Semarang. and  at the Parasitology 
laboratory of the Faculty of Medicine, Gadjah Mada 
University, Yogyakarta. 
T47 D cell culture samples each control group  and 
treatment group are  3 well with density 5x10 4 cells 
/100 μl, each well filled with T47 D cell culture density 
with  5x104 cells /100 μl then given extract ethanol 
bitter melon fruit dose ½ IC 50. IC50 and 2 IC50, 
incubated for 24 hours in an incubator with temperature 
37 0 C. After 24 hours, the Coverslip was taken and 
carried out painting immuno cytochemistry for see 
expression caspase - 3 and also measured  apoptosis 
using Flowcytometry. 
Preparation of Ethanol Extract of Bitter Melon Fruit

To prepare the ethanol extract of bitter melon fruit, take 
5 kg of the fruit and wash it thoroughly with running 
water. Then, slice the fruit and separate the seeds. Allow 
it to dry in the air, without exposing it to direct sunlight, 
until it becomes simplicia dry. After this, pound the 
dried fruit until it becomes smooth. Next, take 200 g of 
the powder of dried bitter melon leaves and extract them 
using a Soxhlet tool. Use 2 L of 90% ethanol solvent 
in a ratio of 1:10. The yield extract obtained should be 
weighed, and the result should be 50 g.  _Measuring of 
cytotoxic, result IC50 dose of bitter melon fruit 269.4 
µg/ml
Caspase -3 expression with immunocytochemistry 
technique. (11) 
T47D cells were seeded at 5x1045 cells/well on 
coverslips in 12 -well plate until 80% confluent (24 
h incubation). The medium was then repl	 a c e d 
by fresh medium containing  ethanol extract of bitter 
melon  dose ½ IC 50, one IC 50 and two IC50.. The 
cells was then incubated in a humidifien incubator 
(37oC and 5% CO2) O2 for 24 h. After incubation, the 
medium was discharded and the cells were washed with 
PBS and then fixed with cold methanol for 10 min at 
-4oC. Afterward, the cells were washed with PBS and 
blocked in hydrogen peroxide blocking solution for 
10 min at room temperature. The cells were incubated 
with primary antibody of caspase – 3 for 1 h at room 
temperature. The cells were washed three times with 
PBS, then incubated with secondary antibody for 10 
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min. After washing with PBS, the cells were incubated 
in 3,3 diaminobenzidine solution 

for 10 min and then washed with aquadest. After this step, 
the cells were counterstained with Mayer-Haematoxylin 
for 3 min. After incubation, the coverslips were taken 
and the stained cells were washed with aquadest, and 
then immersed with xylol and alcohol. The expression 
of caspase - 3 proteins were observed using a light 
microscope (Nikon, Japan) and photographed using a 
digital camera (Canon, Japan). Positive and negative 
expressions of protein were represented by a dark brown 
and purple color in a the cells cytoplasm, respectively.

Flowcitometry technique

Collect cell suspension into 12×75 mm Falcon 
FACS tube and centrifuge 5 min, 1100 rpm at room 
temperature (RT). Resuspend cell pellet in 1–2 mL of 
Annexin V Binding Buffer (AVBB) and centrifuge as 
in step 1.Discard supernatant and add 100 µL of PI 
staining mix in AVBB. Add 2–4 µl of Annexin V-FITC 
or -APC conjugate. Incubate 15 min at RT. Add 500 µL 
of AVBB and keep samples on ice. Analyze samples on 
a flow cytometer. Use 488 nm excitation line (Argon-
ion laser or solid state laser) and emission collected 
at 530 nm (green, FITC) and 575–610 nm (orange, 
PI). Alternatively use flow cytometer with 488 nm 
excitation for PI (emission collected at 530 nm) and 633 
nm excitation for Annexin V-APC conjugate (emission 
collected at 660 nm). Carefully adjust the logarithmic 
amplification scale and compensation between green 
and orange channels. No compensation between PI and 
APC conjugate is needed. Distinguish between viable 
cells (Annexin V− / PI−), early apoptotic cells (Annexin 
V+ / PI−), late apoptotic/necrotic cells (Annexin V+ / PI+) 
and late necrotic cells (Annexin V− / PI+) 

Data Analysis:

The number of cells expressing caspase -3 and the 
number of cells that underwent apoptosis during a 48-
hour incubation period are presented in image form. 
Data calculated using the hot spot and   Statistical 
analysis with One-way ANOVA test. 

Ethical Clearance

The study protocol was approved by the Commission 
of Heath Research Ethics, Faculty of Medicine Sultan 
Agung  Islamic University, Semarang

RESULTS
Table 1. shows the mean and standard deviation of 
caspase -3 expression in T47D cell cultures, along with 
the results of Fluocytometry analysis of T47D cells 
undergoing apoptosis.

Dosage/ 
Group Caspase 3

Fluocytometry

Living 
cells

Early 
Apoptosis

Late 
Apoptosis Necrosis

Control 15.23 + 
2.05 97.2 1 0.4 1.5

½ IC50 21.17 + 
1.44 90.3 0.9 1.8 7.9

IC50 23.28 
+2.25 82.3 0.8 2.7 16.4

2 IC 50 7.50 +0.68 10.9 0.2 16 75

Caspase-3 data were tested with normality and 
homogeneity tests the result normal and homogeneous 
data distribution Then continued with the One Way 
Anova Test the results were p<0.005 then tested with 
the Post Hoc LSD Test, the results seen in table 2.

Post hoc statistical test results for LSD expression of 
Caspase - 3 T47D cells

The data related to Caspase-3 were subjected to 
normality and homogeneity tests, and the results 
showed a normal and uniform distribution. The One-
Way ANOVA test was then conducted, which yielded 
a result of p<0.005. This was followed by a Post Hoc 
LSD Test, and the results are presented in Table 2. 

Table 2. The post hoc statistical test results for the LSD 
expression of Caspase-3 in T47D cells can be found in

Group Control ½ IC50 1 IC50 2 IC50

Control 	           0.27	  0.006	       0.004

 1/2 IC50 	          0,27	 0.4 	       0,000

 One IC50 	         0,000 	 0,4 	        0.000    

 two IC 50 	         0,000	 0,000	        0,000
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Figure 1. Expression of caspase -3 in group T47D cells control dose 1 IC 50, dose ½ IC 50 and dose 2 IC50. caspase 
-3: color brown in cytoplasm

Control

½ IC50

IC50
2 IC50

Figure 2. Fluocytometry results on  Control cell ,one  IC50, ½ IC50 and two  IC50

Bottom left : cell life (P1), Right bottom : early apoptosis 
(P2), Right top : final apoptosis (P3), and top left (P4): 
necrosis
Table 1 show the expresion  the Caspase - 3 expression 
of cultured T47 D cells.  The  control group had 

an expression of 15.23+2.05 , with  increased  to  
21.17+1.44 in the dose half  IC50  and reached the 
highest expression of  23.28+2.25, in the dose one IC50, 
the lowest expression of caspase - 3 in T47 D cells was 
seen in the dose two IC50  with was 7.58+0.68 (figure 1) 
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The result of the_ Fluocytometry ,the highest amount of 
T47D cells underwent apoptosis in the   two  IC50 dose 
(16.2 %), IC50 dose (3,5 %) , and the lowest amount 
was seen at the ½  IC 50 dose
(2,7 %) .The results of the Fluocytometry test are shown 
in Figure 2. The test was performed on control cells, as 
well as cells treated with IC50, half IC50, and 2 IC50. 
The bottom left of the figure shows the cell life (P1), 
the bottom right shows early apoptosis (P2), the top 
right shows final apoptosis (P3), and the top left shows 
necrosis.

DISCUSSION
Caspase - 3 expression and quantity cells undergoing 
apoptosis experience increase in IC 50 dose. With LSD 
test, in dose ½ IC 50 caspase - 3 expression is the same 
with  control dose , that mean this extract  has not effect 
to apoptosis in ½ IC 50 dose. IC50 extract bitter melon 
in this  research as big as amounting to 269.4 µg/ml.
 Extract ethanol the IC50 dose of bitter melon fruit 
(269.4 µg/ml) is capable increase right amount cells 
undergoing apoptosis (23.28+2.25) compared with 
group control (15,23+ 2,05) this is  potential activity 
antioxidant  extract bitter melon fruit against T47 
cells are shown from apoptotic ability . The IC50 
is the concentration of an antioxidant-containing 
substance required to scavenge 50% of the initial 
DPPH radicals. The lower the IC50 value, the more 
potent is the substance at scavenging DPPH and this 
implies a higher antioxidant activity The IC50 value of 
a compound determines how active it is. For example, 
an IC50 value of 5µg/mL is categorized as very active, 
IC50 values ranging from 5-10 µg/mL are categorized 
as active, IC50 values ranging from 11-30 µg/mL are 
categorized as medium, and IC50 values above 30 µg/
mL are categorized as no active. 
In this particular study, the IC50 value of bitter melon 
was found to be 269.4 µg/ml, which is categorized 
as no active. However, it is still capable of having an 
apoptotic effect on cells.
Apoptosis is a process in which cells undergo 
programmed cell death. During this process, cells 
experience an increase in  two IC50 dosage. Interestingly, 
the quantity of caspase -3 expression remains the same 
at both  dose ½ IC50 and dose IC50 ( table 2). In a 
research study, it was found that bitter melon extract has 
an IC50 value of 269.4 µg/ml. This means that the IC50 

dose of bitter melon fruit (269.4 µg/ml) can increase the 
number of cells undergoing apoptosis as compared to 
the control group. The potential antioxidant activity of 
bitter melon fruit extract against T47 cells is shown in 
its apoptotic ability. 9

Apoptosis is programmed cells death consequence 
various internal stimulation or external The process 
of apoptosis exists two tract that is intrinsic pathway 
where exists involvement mitochondria extrinsic 
pathways (death receptor pathway) . Caspase proteins 
play a central role in the apoptosis process. Cascade 
regulation that occurs caused active caspase -3. Caspase 
-3 functions for breaks down  of cellular proteins so 
that cell become apoptosis. Researchers have found 
that extracts from bitter melon (Momordica charant) 
can increase caspase - 3 activity in various cancer cell 
cultures namely  Hone 1, AGS, HCT-116, and CL1-0.
 Bitter melon fruit contains inhibitory compounds that 
hinder cell proliferation in different cancer cell cultures, 
including breast cancer (MDA-MB-231, MCF-7), 
colon cancer (HT-29, SW480), and pancreatic cancer 
(BxPC-3, MiaPaCa-2, AsPC-1). (10) Bitter melon extract 
with water solvent ethanol or methanol has anti- cancer 
activity in hinder metastasis cancer without effect toxic 
to normal cells . Apoptosis is  a process relate with 
ROS, activation from  enzyme that hinder stem cell 
population  in cancer, cycle cells invasion metastasis 
and induces apoptosis and autophagy as well induce 
system immune. 13 
Crude extract of bitter melon  can through various 
apoptotic pathways in various cell cultures  in the 
woman  system reproduction .14 Apoptotic stimuli can 
increase regulation of the BH3 protein which activates 
the BAX and BAK proteins. The BAX protein is 
regulated by the tumor suppressor gene namely P53. 
Activation of the BAX and BAK proteins results 
increasing mitochondrial membrane permeability 
so that the proteins cytochrome c, SMAC (second 
mitochondria-derived activator of caspase (SMAC) 
and Omi come out from mitochondria. Cytochrome c 
with APAF-1 (apoptotic protease-activating factor-1), 
dATP and procaspase-9 forms apoptosome inside 
apoptosomal procaspase -9 is altered becomes caspase 
-9 and has an effect activates caspase -3 and caspase -7 
which damage DNA,(15) A bitter melon extract has been 
ability induction of apoptosis of something compound 
very expected especially for agent anti-cancer Extract 
bitter melon fruit has effect antiproliferation strong 
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through induction of caspase dependent apoptosis in  
breasts cancer cells 8 

The ability to induce apoptosis is important in the 
development of anticancer agents. Bitter melon extract 
has a strong antiproliferative effect due to its ability to 
induce caspase-dependent apoptosis in breast cancer 
cells. Additionally, apoptosis is a sign of inhibition of 
cell proliferation, making it a desirable outcome for 
cancer treatment.
Caspase dependent is the apoptotic pathway consists 
from track extrinsic and intrinsic . 
The extrinsic track through bond ligands and receptors 
death of the cell membrane while the 
 intrinsic track  involves mitochondria. 
  Receptor death lies on the surface cell is all over family 
tumor necrosis factor (TNF) receptor      CD95 (Fas), 
and TNF related apoptosis inducing ligand (TRAIL)-R1 
and R2. 15,16 IC 50 water extract of bitter melon fruit 
from China and India in A549 cell culture ( cancer 
lungs humans  cells culture ) of 28.1 µg/mL and 26.7 
µg/mL able increasing apoptosis through caspase -3 and 
caspse -7 activities as well through mitochondrial ROS 
track .17  Extracts Inducing Apoptosis in Human Lung 
Cancer Cell Line A549 via ROS-Mediated Mitochodria 
Injury. Evidence-based Complement Altern Med. 
2019;2019. We can differentiate IC50 from Indonesia, 
China and India caused by differences geography 
weather and elements land Activity Bitter melon fruit 
ethanol extract can be increase Bax protein expression 
and decreased BCL2 protein expression at doses of ½ 
IC 50, IC 50 and 2 IC 50 (IC 50 269.4 µg/mL).18Bitter 
melon extract is known to increase the accumulation of 
p62 protein, induce autophagy and apoptosis in mice 
with tumors. The p62 protein plays a role in autophagy 
and correlates with caspase in the apoptotic pathway 
in MCF7 and MDAMB-231 cell cultures Momordia 
methanol extract charantina (Pare)) has effectincreases 
Bax protein and decreases BCl2 protein expression 
in cell culture carcinoma nasopharyngeal (Hone -1), 
AGS cell culture ( Gastric Adenocarcinoma Cells ), 
HCT-116 ( colorectal cancer ) at a dose of 0.25 to 0.35 
mg/mL at 24 Hours 8)Flavonoids from other plant as 
immunomodulator can  induce apoptosis. Mangosteen 
peel (Garcinia mangostana Linn.) contains xanthan 
known as an antioxidant. Administration of 12% 
dose ethyl acetate extract of mangosteen peel cream 
is proven to significantly lower, TNF-α levels and 

Caspase-3 levels in the epidermal tissues of guinea 
pig skin exposed to ultraviolet B light.19  Pinpinella 
Alpina treatment with 100-150 mg daily dose for 15 
days capable of improving oxidative stress marked by 
increase in GPx activity and decrease in XO activity 
and inhibit apoptosis characterized by decrease in the 
expression of Bax and caspase3 mRNA. There were 
strong negative correlations between antioxidant 
activity and apoptosis on Sprague male rats after 
UVB irradiation.20 the administration of Typhonium 
flagelliforme ethanoic extract at the dose of 200 mg / 
kg BW increase apoptotic cells with TUNEL staining 
from adenocarcinoma mamma mice C3H but can not 
increased level of TNFα.21 
Exposure to UV light on epidermal keratinocytes can 
cause apoptosis, some inflammatory mediators are 
involved in the activation of apoptosis pathways such 
as TNF-α, Mangosteen peel (Garcinia mangostana 
Linn.)contains xanthon known is  an antioxidant. 
Administration of 12% dose ethyl acetate extract of 
mangosteen peel cream is proven to significantly lower 
TNF-α levels and Caspase-3 levels in the epidermal 
tissues of guinea pig skin exposed to ultraviolet B 
light.22 Other antioxidant, Silk fibroin (SF) is obtained 
as a biomaterial from the silkworm. SF is used in 
regenerative medicine. SF also has anti inflammatory 
and antioxidant that can  exhibits protective effects 
by preventing apoptosis and tissue damage its anti-
apoptotic and anti-inflammatory.23

The lowest  caspase 3 in this study was seen at the 2  
IC 50  this can be caused by Sirtuin protein activity.
Sirtuin1 (SIRT1) is a histone deacetilase enzyme class 
III (HDAC III) that plays an important role in substrate 
deacetylation. Deacetylation in various transcription 
factors will activate anti apoptotic genes and inhibit 
pro-apoptotic genes24

In this study the cells undergoing apoptosis is hight 
(16,2%) in 2 IC 50 dose whereas the caspase 3 
expression is lowest, this apoptotic pathways can via 
caspase independent pathways . Apoptotic stimulus 
causes translocation of the pro-apoptotic protein, Bax, 
from cytoplasm to mitochondrion. This translocation 
is caused by the activation of proteases, calpains and 
cathepsins. It is the lysosomes that release cathepsins 
and calpains, which are triggered, following the influx 
of Ca2+ in the cell activated by stressed endoplasmic 
reticular ER.25
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CONCLUSION
Ethanol extract  of Bitter Melon (Momordica charantia) 
fruit  can increased  Caspase - 3 expression and apoptotic 
cells in T47D cancer cell culture
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