Decrease of BCL-2 Expression

by Ethanol Extract of Ocimum

Basilicum L. Leaves in Breast
Cancer Cells

by Devi Nisa Hidayati

Submission date: 01-Mar-2023 03:33AM (UTC+0700)
Submission ID: 2025537900

File name: JPM.docx (788.11K)

Word count: 2732

Character count: 15277



ISSN 0216-3438 (Print). ISSN 2621-1122 (Online)

Jumal Profesi Medika : Jurnal Kedokteran dan
Kesehatan

Decrease of BCL-2 Expression by Ethanol Extract of Ocimum
Basilicum L. Leaves in Breast Cancer Cells

Devi Nisa Hidayati*, Fatimatuz Zahroh, Lina Wahyuni, Ibrahim Arifin

: Faculty of Pharmacy. Universitas Wahid Hasyim, Semarang, Indonesia

*Correspondence email : devinisahidayati@ yahoo.com

ABSTRACT

Ocimum basilicin L has_ been known-preven to have in vitro cytotoxic activity against breast
cancer cells. Pathways that cause cell death mightesn involve one of the proteins; P4

ch as

BCL-2. This study aimeds to determine the decrease of BCL-ESirotein expressions in breast cancer
cells (T47D and MCF-T) tat-are-treated with the ethanol extract of Ocimum basilicum L leaves.
The leaves of Ocimum ba.riﬂ,em L. was extracted using-the maceration method with 70%

.dnol solvent. The ration-of-ath

e Peisdd '"dkadlo\ee the

expression of BCL-2 protein in T47D and MCF-7 cells wasat concentrations of 199 pg/ml and 388
pe-i-mL, respectively. The ola'\ullon of BCL-2 protein expression is using -immunocytochemical

methods of T47D and MCF-7 cancer cells.

ae results showed that the ethanol extract of Ociur basilicum L epsld-reduced BCL-2
protein expression in breast cancer cells (T47D and MCF-7) at concentrations of 199 pg/ml and 388

pg/ml, respectively.
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INTRODUCTION

Breast cancer is one of s-the cancers that
still occurs guite-relatively high in the world
(1). In 2018, the prevalence of breast cancer
in Indonesia was relativelyguite high; there
were 58,256 new cases and 22,692 deaths
(2). Various cancer treatments have been
carried out, including surgery, chemotherapy,
radiotherapy, and—alse  therapy  with
monoclonal  antibodies. However, ©one
treatment uses a widely wsedol the widely

used treatment as a chemotherapy dgenl

such as  doxorubicin,

doxerubicin-tends to have toxic side effe(.ls
on normal tissues and cancer cell resistance
(3). Efforts in treating cancer are now
constantly—continually _being  developed;
because there is no specific drugs thatare
capable ofin killing cancer cells. Current
treatments still show side effects on normal
cells (3). Plants are considered to have lower
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side effects: so that natural drug-based
medications are always being developed.

Ocimum basilicum L. is a plant that has
anticancerous activity in breast cancer cells
(4). Ocimm bastlicum contains an active
ursolic acid compounds that is able to inhibit
the proliferation of cells (5). Ocimuun
basilicum has proved to be-ancontain active
flavonoids, saponins, essential oils  and
tannins (6). Flavonoids and saponins are
known to inhibit BCL-2 expression (7).

An  anti-apoptotic  protein, which is
BCL-2, is expected to bring a de(.red.)
stimulate apoptosis. BCL-2 protein is a
protein that pla;m role in the regulation of
apoptosis (8). Based on the background
above, it is necessary to develop research to
identify potential natural materials as anti-
cancer by testing them into one of the
mechanisms that block the BCL-2 protein
inhibition that can assist—n—triggering the
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apoptosis of the cell. ThereforeSe, it is
important to knu the decline of the BCL-2
expression by the ethanol extract of Ocimum
basilicum L. on breast cancer (T47D and
MCE-7).

MATERIAL AND METHODS

The tools used in this study were dryer
cabinets, moisture balance, a set of
maceration tools, a scale and a pigetic blower
(Heildolph), a flow cabinet (LAF), a CO:
incubator (Heraceus), a microscope, a 6-well
plate (Nunc), and a Hemositometer
(Neubauer).

[The materials used in this study were
Ocimum  basilicum L. leaves (from
Bandungan, Semarang district), 78%-ethanol
(T0%), T47D and MCF-7 cell lines
(Parasitology Laboratory of FK UGM),
DMEM _(Gibso)—media, DMSO_ (Merck),
primary antibodies against BCL-2. (Dako),
Streptavidin (Novocacastra), Secondary 1gG
biooncology  antibodies  (Novocacastra),
Hematoxylin__ (Dako), 3.3 Chromosome-
diaminobenzidine (DAB)| ( Novocastra) .,
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Ocimum basilicum L. used was ¥ 1C50 (199
pg/mL on T47D cells) and IC50 (388 pg/mL
on MCF-7 cells).

T47D and MCF-7 cell preparation.
The cells in the eryotube were taken from the
liquid nitrogen tank followed by thawing at
37°C and sprayed with alcohol. The cells
were transferred to a sterile conical tube in
which DMEM media was present. The cells
were then centrifuged for 10 minutes until
supernatant  and pellets emerged. The
supernatant was discarded, while the pellets
were added 10 mL of growth medium
(containing  10% FBS). After becoming
homogeneous, divide it into two2 tissue
culture dishes (TCD)y at 37°C in a CO2
incubator_until the —cCells were grown to
confluent so that they can be used for
research.

Harvesting of T47D and MCF-7 cells:
The cells which were confluent and
sufficient for the study were discarded and
then washed with PBS. Cells attached to
TCD were removed by adding trypsin-
EDTA. B othe wells heve boon o

Plants’ determination of Ocimum
basilicum L. was conducted at the Faculty of
Mathematics  and  Natural  Sciences.
Diponegoro University. The determination
was done by matching plant morphology
with  refere books] Number ol

followed by adding the DMEM media. Then,

the suspension was centrifuged, and the
supernatant_was discarded. Centrifugate—the

and ficpard tho SR
SHSpeRHOR—dRa —aiseara—i SHPEF

ThenFutherm{nreadd culture media o the

pellets and count the sumberofcells usinga

determination b, 2b, 3b, 4b, 6b, 7b, 9b. 10b,
11b. 12b, 13b, 14b, 16a. gol 10. 239b, 243b
244b, 248b. 249b, 250b, 266b, 267a, 268b,
271b, Family 110: Labiatae. la, 2b, 4b,
6b.7b, 8. Genus: Ocinum. Species: Ocinwm
bastlicum L (Selasih, Telasih, Kemangi).

Immunocytochemical test
concentration: The basis for uslrnthe
concentration used is the 1C50 value of the
ethanol extract of Ocimum basilicum L.
against T47D and MCF-7 cells. The IC50
value is a concentration that can inhibit 50%
of cancer cells in the eytotoxic test. The 1C50
values obtained from previous stu on
T47D and MCF-7 cells were 399.86 pg/mL
and 387.76 pg/mL, respectively (4). Where
in the immunocytochemical test, the
concentration of the ethanol extract of
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hemocytometer under an inverted
microscope. The cell suspension was
transferred into a sterile conical tube
according to the number of cells to be used
for immunocytochemical testing.
Imnmunocytochemical test:testine was performed
using T47D cell density (1 x 107 cells/well)
and MCF-7 cells (5 x 10" cells/well). Treat
different cells using different 6-well plates.
Each well was planted with 1000 pL cells.
Wait until the cells are attached to the
coverslip, -and-add 100 pL of culture media, and
then incubate for 24 hours in a CO2
incubator. After 24-heursincubation, the media was
tekentkethe mediaout, anet thecellk wes washed # wih PBS,
miheeracd b bdbtvoriomeer rimhdedenma b
GMHMH{&H—R&&R—W
MO Dok ey

Furthermore, the cells were_ re- lncubdled for

[+

—| Commented [1]: Plcasc mention the source of all materials. For

example: DMSO from Merk {Dams tadt, Hesse, Germany).

)

Commented [2]: Please provide voucher number of plant
specimens and the name of herbarium where the specimens were
deposited.

| Formatted: Font: Italic
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24 hours Preprsaie Mo pe dice wesprepvsewas follweclby
fixation and incubated in a freezer -4 ° C for
10 minutes. The cells in the coverslip were
removed and placed on a 6 cm dish and
washed with distilled water, then dripped
with hydrogen peroxidase blocking solution
(10 minutes) at room temperature, discard.
Preparate—Microscope slide was ilncubated
with prediluted blocking serum (10 minutes),
discard. Then dripped the slide with anti-Bel-
2 Monoclonal Primary  Antibody (1:50
dilution) on T47D/ MCFE-7 cells for 24 hours
at 4°C, and-24-hours-later-washed with PBS.
Furthermore, Tthe microscope slides were
incubated in  a biotinylated universal
secondary  antibody (10 minutes)}—Fhe
t AP ICAL RS =ubated, followed
by incubating in the streptavidin-peroxidase
complex reagent (10 minutes).—The

bt St b _in DAB
substrate  solution (2-10 minutes), washed,
and soaked in Mayer Haematoxylin (1-3
minutes) for further counterstain washing.
Finally, BThe slide was dipped the xylol,
dripped with mounting media, and covered
with a microscope slide cover. Protein
expression was observed under a light
microscope with a magnification of 100-
1000x and control cells were treated
similarly (9).

Analysis

BCL-2 protein expression was observed by
immunocytochemical staining using BCL-2
antibody.  Observations — were made
qualitatively using a light microscope. Cells
with positive expressions will have brown
cytoplasm, while cells with negative
expressions  will have purple or blue
cytoplasm. A positive control is given
primary antibodies so  that the brown
cytoplasm appeared (Fitriasih, et al, 2019).

RESULT

Plant determination is the initial step that
must be carried out if a study uses natural
ingredients. The determination aims to find
out that the plant identity used is correct by
comparing the plant morphology  with
reference books. The results showed the keys
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of deleainulion and stated that the plant
used is Ocimum basilicum L.

The leaves of Ocimum basilicum L. were
transformed from simplicia form to leafl
powder to expand the contact surface with
the solvent, thereby facilitating the solubility
of the compound with the solvent (16). The

anol extract of Ocimum basilicum L. has

cytotoxic activity against T47D and MCF-7
cells with IC50 values of 39986 pg/mL and
387.76 pg/mL, respectively (4). Affther
study related to the cytotoxic test of the
methanol extract of Ocimum basilicum L. In
MCF-7 cancer cells showed an ICs of 98 51
pg/mL. This showed that the difference is
possible because the solvent used is different.
Methanol solvent can attract higher levels of
flavonoids than ethanol solvent (14).
However, from a safety point of view,
ethanol solvent is less toxic than methanol.
The Cn:enlralion reference used was the
study of the ethanol extract ofc'i.inum
basilicum L cells T47D and MCF-7 with ICs;
values of 399.86 pg/mL and 387.76 pg/mL
(4), because the solvent and materials used
came from the same place.

The immunocytochemical test is a test
to see the expression of the BCL-2 protein. [t
has been proven that the effect of Ocimum
basilicum L. ethanol extract has anticancer
activity against T47D and MCF-7 cells (4).
The methanol extract of Ocimum basilicum
L. was shown to have cytotoxic activity
against MCF-7 cells (10). Similar research
on the methanol extract of Ocimun
basilicum L. stated that the extract was able
to stimulate the death of MCF-7 cells (5).
Therefore, it is necessary to investigate
whether cell death (apoptosis) due to the
treatment of Ocimum basilicum L. ethanol
extract can affect and through a decrease in
the antiapoptotic protein, namely BCL-2.

Immunocytochemical testing was carried
out at the IC50 value obtained in the
previous cytotoxic  test, which is a
concentration that can kill 50% of cells.
According to Fitriasih et al, (2019), the
concentrations  that can  be used in
immunocytochemical testing are 1/4 1C50,
1/2 IC50, and IC50. However, in this study.
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we only wanted to see which concentration
began to show a decrease in Cl—2
expression. So, the concentration of the
ethanol extract of Ocimmum basilicum L. used
was ¥4 ICso (199 pg/mL on T47D cells) and
ICsy (388 pg/mL on MCF-7 cells).
Immunocytochemical testing was performed
on MCF-7 cells because these types of cells
had BCL-2 overexpression characteristics
(11). BCL-2 protein is one of the anti-
apoptotic proteins, meaning that the increase
in this protein inhibits apoptosis or increases
cell survival 12). Immunocytochemical
test results for the ethanol extract of Ocimum
bagilicum L. (EEOB) on T47D cells (Figure
1) and MCF-7 cells (Figure 2).

Picture 1. Effects of Ocimum basilicoon L
ethanol  extract treatment on BCL-2
expression in T47D cells. Positive control of
cells with anti-BCL-2 (A) primary antibody
staining, EEOB concentration of 199 pg/mL

(B), — positive BCL-2 expression, -—->
negative BCL-2 expression.

B ]-
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Picture 2. Effects of Ocimum basil@gel L
ethanol  extract treatment on BCL-2
expression in MCFE-7 cells. Positive control
of cells with anti BCL-2 (A) primary
antibody staining, EEOB concentration 388
pg/mL (B), — positive BCL-2 expression,
---> negative BCL-2 expression

DISCUSSION

The observation of the BCL-2 protein
expressions was done by the
immunocytochemical method, in which the
principle uses specific antibody binding.
Cells showed a brown color when expressing
protein and purple when expressing no
protein. Picture 1B and 2B showed that
compared to 1A and 2A, they showed the
expression of BCL-2 that experienced a
decrease after treatment of ethanol Ocimium
basilicum L extract. The decreased
expression of BCL-2 after EEOB treatment
was visible because it showed blue cell
cytoplasm compared to the controls that
looked browner. This suggested that the
ethanol extract of Ocimum basilicim
could reduce BCL-2 protein expression in
(T47D and MCF-T) breast cancer cells.
Ocimum basilicum had been proven
to have active flavonoids, saponins, essential
oils, and tannins (6). Flavonoids were
reported to be able tofglimulate apoptosis by
several mechanisms, including inhib: of
DNA topoisomerase I/ 11, decreased BCL-2
and BCL-XL, and increased expression of
Bax and Bak genes (13). BCL-2 protein was
one of the pmals involved in the apoptosis
process (8). The suppression of BCL-2
protein expressioraould induce apoplosis
induction through the release of cytochrome
¢ by entering the outer mitochondrial
membrane that could then activate the
caspase pathway. Mitochondrial cytochrome
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¢ together with Apaf-1 and protease 9 formed
the apoptosome complex. The formation of
apoptosomes  would result in an auto-
activation of caspase 9 and would activate
caspase 3. This was what could cause cancer
cells to experience apoptosis (18). This
research is still in qualitative form, therefore,
further quantitative research is needed to see
how much BCL-2 inhibition is caused by
giving Ocimum basilicum L. ethanol extract
and confirms the pathway that is considered
to play a role in increasing apoptosis in
T47D and MCF-7 cells.

CONCLUSION
Studies have shown that ethanol extract
of Ocinum basilicum L was able educe

the expressions of BCL-2 protein in bre
cancer cells (T47D and MCF-7) at
concentrations of 199 pg/ml and 388 pg/ml,
respectively.
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