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Abstrak

Latar belakang: Tingginya insidensi kanker di Indonesia, termasuk kanker prostat menimbulkan beban
ekonomi kesehatan yang tinggi bagi Indonesia. Pengembangan terapi kanker berbasis sumber daya
alam lokal dapat membantu meringankan beban negara. Penelitian ini bertujuan untuk mengetahui
potensi aktivitas anti-kanker fraksi ethyl acetat Caesalpinia sappan L. terhadap sel line kanker PC3 yang
merupakan model in vitro kanker prostat.

Metode: Fraksi ethyl acetat kayu secang (Caesalpinia sappan L.) diperoleh melalui proses liquid
chromatography. Efek fraksi 9 dari Ffraksi ethyl acetat kayu secang terhadap aktivitas anti-proliferasi
dan migrasi sel diuji menggunakan desain wji in vitro. Hambatan proliferasi sel diukur dengan metode
MTT assay, sedangkan aktivitas migrasi sel diukur dengan metode migration assay

Hasil: Fraksi 9 dari fraksi ethyl acetat kayu secang memperlihatkan hambatan proliferasi sel line
kanker PC3 dengan IC50:14.99ng/ml. Hasil migration assay menunjukkan pada dosis 10ug/ml fraksi
9 menghambat migrasi sel line kanker PC3, sedangkan pada dosis 100ug/ml sel line kanker PC3 mati.

Kesimpulan: Fraksi 9 dari fraksi ethyl acetat kayu secang menunjukkan aktifitas anti-proliferasi dan anti-
migrasi yang kuat terhadap pertumbuhan sel line kanker PC3 secara in vitro. (Health Science Journal
of Indonesia 2020;11(2):100-5)

Kata kunci: ethyl acetat fraction, Caesalpinia sappan, prostate cancer, PC3, migrasi sel

Abstract

Background: The high incidence of cancer, including prostate cancer, in Indonesia create a high burden
on health economic cost. Development of cancer therapy based on local natural resources may help the
country to alleviate the burden. This research aimed to find out the potency of selected compound of ethyl
acetate fractions of Caesalpinia sappan as anti-cancer by using PC3 cancer cell line as an in vitro model
of prostate cancer.

Methods: Ethyl acetate fraction of Caesalpinia sappan L. heartwood was prepared using a liquid
chromatography method. The effect of ethyl acetate fraction 9 on anti-proliferative and cell migration
activities was assessed using MTT assay and migration assay.

Results: Fraction-9 of ethyl acetate fraction of Caesalpinia sappan L. wood showed inhibition of PC3
cancer cell line proliferation. The IC50 of the fraction was 14.99ug/ml. The migration assay showed
inhibition of cell migration on dose 10pug/ml compared to the 0 doses, while most of the cells cultured was
dead when treated with 100pg/ml fraction 9.

Conclusion: Ethyl acetate fraction 9 of Caesalpinia sappan L. heartwood possibly has anti-cancer
properties based on its anti-proliferative and anti-migration activities against PC3 cancer cell line. (Health
Science Journal of Indonesia 2020;11(2):100-5)
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The increasing cancer incidence worldwide put the
disease on the high rank of global health challenge.
The high mortality rate of the cancer patient and the
expensive cost of cancer therapy justify cancer as
a catastrophic disease.! Global cancer observatory
(Globocan) reported 11.361 new prostate cancer
cases in 2018 in Indonesia. The incidence rate and
mortality rate of prostate cancer are in the third
rank among other cancer in the male in Indonesia.?

The application of the screening method on patients
with urologic symptoms increases the detection rate
of prostate cancer.’ Current therapeutic approaches
for prostate cancer in Indonesia include surgery,
External Beam Radiation Therapy, and Adjuvant
Androgen Deprivation Therapy.* Although advan-
ced cancer therapy has been available nowadays,
the cost of cancer therapy hampers many cancer
patients from low-income society to seek immediate
and appropriate cancer treatment. This condition
urges the need to investigate the potential use of
local plant medicine as cancer therapy.

In this study, we report the anti-cancer activity
of one of Indonesian plant medicine, known
with local name as secang. The Latin name of
Secang is Caesalpinia sappan L. The heartwood
of Caesalpinia sappan has been widely used as
Javanese traditional medicine.’ In the field of cancer
research, attention has been largely spent to study
the potential anti-cancer activity of compounds
isolated from Caesalpinia sappan L. Caesalpinia
sappan heartwood contains many active compounds
with anti-cancer activities including protosappanin
B¢ Brazilein,” Brazilin®. Brazilin is the major
compound of Caesalpinia sappan L. heartwood
which gives the red color when dissolved in water.’
This study investigated the anti-cancer activity of
the ethyl acetate fraction of Caesalpinia sappan on
PC3 cancer cell line.

METHODS

The experiment was conducted under the Ethical
Approval issued by The Health Research Ethics
Committee of Faculty of Medicine Universitas
Sebelas Maret No. 59/UN27.6/KEPK/2018.

Preparation of ethyl acetate fraction of
Caesalpinia sappan L.

Caesalpinia sappan heartwood was obtained from
an herbal store in Surakarta, Central Java. An

The effect of caesalpinia sappan on PC3 101

amount of 180 g of Caesalpinia sappan heartwood
powder was macerated in 1 L of methanol® (Sigma)
for 24 hours. The methanolic soluble compound
was filtered using Whatman paper. The process was
repeated three times. The filtrate of the methanolic
soluble compound was then subjected to rotary
evaporation to get concentrated crude methanolic
extract. The methanolic extract was partitioned
using n-hexane® (Sigma): ethyl acetate® (Sigma)
(v:v) to separate the non-polar compound from the
polar compound. The n-hexane soluble fraction
was taken out and filtered. The ethyl acetate
soluble fraction was then concentrated and applied
to a silica gel column using 1:9 of Chloroform:
Ethyl Acetate eluent. The final process yielded
24 separated fractions. All the fractions were
subjected to a rotary evaporator to remove ethyl
acetate residue. One hundred and twenty (120) mg
of fraction-9 with yellowish red color was used in
this experiment. The selection of Fraction-9 was
based on the physical reference of Brazilin.'®!
Further identification of Fraction-9 compound
was conducted by using comparative HPLC with
Brazilin®(Sigma) as standard. The stock solution
used in anti-proliferative and migration assay was
made by dissolving Fraction-9 with cell culture
grade of Dimethyl Sulfoxide (DMSO®) from Sigma.
The DMSO concentration on the tested fraction
was adjusted not to exceed 0.1% for all of the
experiments.

Anti-proliferative assay

Anti-proliferative activity of ethyl acetate fraction
of Caesalpinia sappan wood was measured using
MTT assay. PC3 cancer cell line was used as an
in vitro model of prostate cancer.”” RPMI 1640
culture medium supplemented with 10% FBS and
1% Penicillin + Streptomycin was used. A number
of 1 x 10* cells were seeded in 96-well microplates
and incubated in 37°C and 5%CO,. After 24 hours
the medium was replaced with 100 pl medium
containing—serial concentration (100, 50, 25,
12.5, 6.25, 3.125, 1.55, and 0 pg/ml) of the tested
fraction. The cells were incubated for the next
24 hours. After 24 hours the culture medium was
replaced with 100 ul MTT stock solution (5 mg/ml,
Sigma, St. Louis, MO) and incubated for 4 hours
on 37°C and 5%CO,. Sodium Dodecyl Sulphate
(SDS) 10% in 0.1 N HCI was added as stop solution
after 4 hours incubation, and the plate was wrapped
with aluminum foil and kept at room temperature
overnight. The absorbance was measured at 570
nm wavelength using ELISA reader (Biorad®) All
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the measurements were performed in triplicate. The
cell viability was measured by comparing the optical
density of the treated (dose 100 — 1.55 pg/ml) and
the non-treated (dose 0 pg/ml) cells as a reference.
The data were presented as the percentage of cell
viability.

Migration assay

The experiment was conducted using a 6 well plate.
Following the standard procedure on migration
assay'®, an amount of 7 x 10° PC3 cancer cell line/
well was seeded in 6 well plate. RPMI 1640 culture
medium supplemented with 10% FBS and 1%
Penicillin and Streptomycin were used. The cells
culture reached the monolayer, after 24 hours of
incubation at 37°C and 5% CO,. The wound was
made by scratching the monolayer cells using a
200ul pipet tip. After scratching, the monolayer
was carefully washed using PBS to remove the
cell’s debris. The culture medium was replaced
with a medium containing 0, 10, and 100 pg/ml of

Braxzilin

Health Science Journal of Indonesia

fraction-9. The picture of the wound was taken at 0
and 18 hours after the scratching by using an inverted
microscope. The cell migration was measured by the
narrowing of cell free area (the width of the wound
area) during the experiment time. The width of the
wound area was measured using ImageJ software
(NIH, Bethesda, MD). The cell migration was
expressed as the reduction of the width of the cell-
free area or the proximity of the wound edge.

RESULTS

Identification of selected compound from ethyl
acetate fraction (fraction-9)

The HPLC analysis performed using HPLC system
(Shimadzu Corp., Tokyo, Japan). The eluent system
consisted of an isocratic mode of 100% (v/v)
Methanol, running at a flow rate of 0.5 ml/min at
a column temperature of 25°C. The spectrometric
result of comparative HPLC showed in the Figurel.
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Figure 1. HPLC Chromatograph of Brazilin® and Fraction-9.

The peak of fraction-9 at the same retention time indicates that brazilin is the major

compound of fraction-9.
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1. Anti-proliferative assay

The result of anti-proliferative assay of fraction-9
on PC3 cancer cell line was shown in Figure 2. The
fraction-9 was markedly showed a dose-dependent
anti-proliferative effect on the cell. The increase of F9
concentration resulting in a decrease in the percentage
of the viable cell. The IC50 of the compound was
calculated using the following equation ',

(X2 —XD)x(50—-Y1)
(Y2 -11)
X1/X2 = the higher/the lower concentration bordering the

concentration that reduces the cell growth of 50%
Y1/Y2 = percentage of viable cells at concentration X1/X2

IC50 = + X1

The IC50 of fraction-9 acquired by the calculation
was 14.99ug/mL.
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2. Migration assay

The migration assay showed that fraction-9 of ethyl
acetate fraction extracted from Caesalpinnia sappan
capable of inhibiting the migration of PC3 cancer
cell line from the scratch line to the middle part of the
wound. Figure 3 and Figure 4 showed that the addition
of fraction-9 on PC3 cancer cell line monolayer after
scratching inhibits cell migration activity. The migration
activity was calculated as a percentage of the closure of
the wound edge at 18 hours in respect to those at 0 hours.
The percentage of the closure of the wound edge was
calculated using the following formula '*:

AtOh — AtAh
AtOh
A, = the area of the wound measured immediately

after scratching (t,)
A = the area of the wound measured A hours after

the scratch is performed

wound closure % = X100%

Antiproliferative assay of F9 on PC3 cancer cell line
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Figure 2. MTT Assay

The graphic showed a dose dependent effect of Fraction-9 on the percentage of PC3
cancer cell line viability. The IC, of the fraction-9 was 14.99ug/ml.
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Figure 3 The effect of Fraction 9 on PC3 cancer cell line migration. A. The cell free area of PC3 cancer cell line
monolayer without addition of Fraction 9 (Oug/mL) at 0 and 18 hours after scratcing. B. The cell free area of
PC3 cancer cell line monolayer treated with 10ug/mL of Fraction 9 at 0 and 18 hours after scratcing. C. The
cell free area of PC3 cancer cell line monolayer treated with 100ug/mL of Fraction 9 at 0 hour after scratcing
(upper) and at 18 hours after scratching most of the cells died (lower).
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Figure 4. The effect of Fraction 9 of Ethyl acetate fraction of Caesalpinia sappan L. heartwood on PC3 cancer cell line
migration. Cell migration was presented as a percentage of wound closure. Treatment of PC3 cancer cell line
monolayer after scratching decreases the percentage of wound closure as compared to the control.

Figure 3 showed the highest percentage of cell
migration on the untreated cells (Opg/ml). The cell-
free area was wider in cells treated with 10pg/ml
of fraction-9 than those in the untreated cells. The
migration activity presented as the percentage of
wound closure were 38.89% + 6.9 20.7% and 20.77%
+ 3.3% for untreated cell and 10pg/ml Fraction-9
treated cell respectively.

DISCUSSIONS

Brazilin is considered the major compound of
Caesalpinia sappan. heartwood.'® The data resulted
from the comparative HPLC of fraction-9 with
Brazilin® as standard compound indicated that
Fraction-9 consisted mainly of brazilin. As can be
shown in the chromatography of HPLC, many other
compounds in small proportion were still mixed in
fraction-9. Although fraction-9 was not a purified
compound, it showed strong cytotoxic activity
toward the growth of the PC3 cancer cell line. The
IC50 of fraction-9 in this study was 14.99ug/mL.

The anti-proliferative activity of fraction-9 selected
from the Ethyl acetate fraction of Caesalpinia
sappan heartwood was markedly different from the
anti-proliferative activity of methanolic extract of
Caesalpinia sappan reported in a previous study,
where the IC50 of methanolic extract of Caesalpinia
sappan was 48pug/ml on MCF-7 cell line. Fraction-9
also exhibits a higher cytotoxic activity compared

to the cytotoxic activity of ethyl acetate fraction
reported on HeLa, MCF-7/Moc, MCF-7/Her2, and
T47D cancer cells, where the range of IC50 were 40
—65ug/mL."1°

Investigation on anti-cancer activity of purified
brazilin showed a potential anti-cancer activity of
brazilin. Kim et al. reported high cytotoxic activity
of brazilin on MM cells (U266 and MM s), leukemia
cell line (K562) with the range of IC50 10-80uM.®
Ren et al. also reported the inhibition ratio of brazilin
purified from sappan wood on the bladder cancer cell
line (T24). The study reported the 50% inhibition ratio
of brazilin on the T24 cell line was 25.81pg/mL.%*°
Compare to the anti-proliferative activity of purified
Brazilin, the result of this study showed a promising
potency to inhibit cancer cell proliferation. However,
the cytotoxic dosage of fraction 9 on PC3 cancer cell
line was higher than the dose of Doxorubicine and
Docetaxel reported by Tsakalozou et al. where the
IC50 of Doxorubicine and Docetaxel on PC3 cancer
cell line were 0.598nM and 0.469nM respectively.”!

The anti-migratory activity of fraction 9 was
evaluated on PC3 cancer cell line in this study. The
cell migration activity was examined using wound-
healing assay. This method measure cell migration
activity as the rate of wound closure. The result of
this study showed that fraction-9 inhibits wound
closure on dosage 10ug/mL. PC3 cancer cell line
treatment with 10ug/L of fraction-9 resulting in
22.77% of wound closure, while the wound closure
of untreated PC3 cancer cell line was 38.89%. This
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anti-migratory effect was comparable with other
reported studies on purified Brazilin, where treatment
with 12.5uM of Brazilin inhibits up to 16% of MCF/
Her2 cell migration.?

In conclusion, ethyl acetate fraction 9 of Caesalpinia
sappan L wood possibly has anti-cancer properties
based on its anti-proliferative and anti-migration
activities against PC3 cancer cell line. Further study
to optimize the compound, dosage, and anti-cancer
mechanism of Caesalpinia sappan L. is required.
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