I Faculty of Pharmacy

Indonesian Journal of
Cancer Chemoprevention

Vol. 2, No. 3, 2011
ISSN : 2088-1097

The Official Journal of
~— Indonesian Society of Cancer Chemoprevention

’

e




Indonesian Journal of Cancer Chemoprevention, 2011, 2(3)
ISSN : 2088-0197

INDONESIAN JOURNAL OF CANCER CHEMOPREVENTION
ARTICLES

Selectivity of Ethyl Acetate Fraction of Gynura Procumbens on Colon Cancer and Breast
Cancer _
(Nunuk Aries Nurulita, Edy Meiyanto, Sugiyanto) 274 - 280

Combination of Leunca Herb Ethanolic Extract and Doxorubicin Suppresses HelLa Cells’
Growth
(Sarmoko, Dyaningtyas D.P. Putri, Endah Puspitasari, Anindyajati, Edy Meiyanto) 281 - 285

In Vitro Anti-Cancer Alkaloid and Flavonoid Extracted from the Erythrina veriegata
(Leguminoseae) Plant

(Tati Herlina, Unang Supratman, Anas Subarnas, Supriyatna Sutardjo, Suseno Amien, Hideo
Hayashi) 286 - 290

The Cytotoxic Activity of Solanum Nigrum Ethanolic Extract on WiDr Human Colon
Cancer Cells

(Astrid Ayu Maruti, Ilham Augusta F., Dyaningtyas D.P. Putri, Adam Hermawan, Muthi’
Ikawati, Edy Meiyanto) 291 - 294

In Vitro Antioxidant Activity of Zingiber officinale, Piper retrofractum, and Their
Combinations
(Hendri Wasito, Heny Ekowati, Fitri Fauziah Hayati) 295 - 298

Antiproliferative Effect and Apoptosis Induced in Human Cell Lines by Brugeria
gymnorrhiza Barks Methanolic Extract
(Warsinah, Sismindari, Ratna Asmah Susidarti) 299 - 305

MCF-7 Resistant Doxorubicin are Characterized by Lamelapodia, Strong Adhesion on
Substrate and P-gp Overexpression

(Dyaningtyas Dewi P. Putri, Sarmoko, Rifki Febriansah, Endah Puspitasari, Nur Ismiyati, Aditya
Fitriasari) 306 - 311

Anticancer Evaluation of Plants from Indonesian Tropical Rain Forests
{Jamilah Abbas) 312-320

Molecular Docking of Robustaflavone Derivatives on PI3K Protein Target and the Correlation
with Its Cytotoxic Activity on Cancer Cells
{Sri Handayani, Zalinar Udin) 321 - 326

Naringenin Enhances the Anti-Tumor Effect of Doxorubicin on HelLa Cervical Cancer
Cells Through Cytotoxic Activity and Apoptosis Induction
(Larasati, Indri Kusharyanti, Adam Hermawan, Ratna Asmah Susidarti, Edy Meiyanto) 327 - 336



Indonesian Journal of Cancer Chemoprevention, 2011, 2(3)
ISSN : 2088-0197

Indonesian Journal of Cancer Chemoprevention

Editor in Chief
Dr. Arief Nurrochmad, M.Si,, M.Sc., Apt.

Vice

Dr. Agung Endro Nugroho, M.Si., Apt.
Secretary

Dr.rer.nat. Rr. Endang Lukitaningsih, M.Si., Apt.
Editors

Dr. Med.dr. Indwiani Astuti

Dr. Erna Prawita Setyowati, M.Si., Apt.
Dr. Muhammad Da’i, M.Si., Apt.

Dr. Arry Yanuar, M.Si.

Board Reviewing Editors
Prof. Dr. Edy Meiyanto, M.Si., Apt.

(Cancer Chemoprevention Research Center, Faculty of Pharmacy Universitas Gadjah Mada, Yogyakarta)

Prof. drg. Ferry Sandra, D.D.S., Ph.D., LF.LB.A.
(Department of Biochemistry and Molecular Biology, Faculty of Dentistry, Trisakti University, Jakarta,)

Prof. Dr. Sugiyanto, SU., Apt.
(Faculty of Pharmacy, Universitas Gadjah Mada, Yogyakarta)

Prof. Dr. Sukardiman, SU., Apt.

(Faculty of Pharmacy, Universitas Airlangga, Surabaya)

Prof. Dr. Adek Zamrud Adnan, M.Sc., Apt.
(Faculty of Pharmacy, Universitas Andalas, Padang)

Prof. Dr. Sismindari, SU., Apt.
(Faculty of Pharmacy, Universitas Gadjah Mada, Yogyakarta)

Prof. Masashi Kawaichi, MD., PhD.

(Laboratory of Gene Function in Animals, Graduate School of Biological Sciences, Nara Institute of Science and Technology, Nara, Japan)

Prof. Hiroshi ltoh, Pharmacist., PhD.
(Laboratory of Signal Transduction, Graduate School of Biological Sciences, Nara Institute of Science and Technology, Nara, Japan)

Ken Tanaka, PhD.

(University of Toyama, Institute of Natural Medicine)

Business Manager
Adam Hermawan, M.Sc., Apt.
Kholid Alfan Nur, S. Farm.
Aditya Fitriasari, M.Sc., Apt.

Lay outer and setting
Gatot Sadewo, AMd.

Editorial Office
Faculty of Pharmacy, Universitas Gadjah Mada Yogyakarta, Sekip Utara, Yogyakarta, Indonesia 55281
Telp. (+62-274) 6492662, Fax.(+62-274) 543120
Email : iscc20 [ 0@ymail.com

Bank : Bank BNI

Branch : Cabang UGM, Yogyakarta

Account No. : 0205640096

Account Name : Muthi Ikawati Cover Picture :
Published by “Molecular Docking of Robustaflavone...
Indonesian Society for Cancer Chemoprevention (ISCC) (see Handayani et al. pages 318-324 )




L

Indonesian Journal of Cancer Chemoprevention, 2011, 2(3): 281-285

ISSN: 2088 - 197

Combination of Leunca Herb Ethanolic Extract and
Doxorubicin Suppresses HeLa Cells’ Growth

Sarmoko'?, Dyaningtyas D. P. Putri’, Endah Puspitasari®, Anindyajatiz, and Edy
Meiyanto®*
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Abstract

Leunca (Solanum nigrum L.)ethanolic extractshowedcytotoxic activity on several cancer cell
lines (HepG2, HT-29) and showed anti-proliferative activityon MCF-7 cells. Its application as a
combinationagent in chemotherapy will increase the effectivity and reduce the toxicity of
chemotherapy. We predict that application of combinatorial chemotherapy in cancer treatment
will be more effective and less toxic compared to single treatment. Our research aims to
investigate the cytotoxic activitiy of leunca herbs ethanolic extract alone and in combination
with doxorubicin on Hela cell line. MTT assay was conducted to measure the growth
inhibitory effect of leunca herbs ethanolic extract and combinatorial treatments. Leunca herb
ethanolic extract (5, 50, 250 pg/ml) increased the cytotoxic effect of doxorubicin compared to
doxorubicin alone. The strongest cytotoxic activity resulted from the combination of 250 pg/ml
leunca herbs ethanolic extract and 250 nM doxorubicin. Based on our results, leunca herbs
ethanolic extract is a potential chemopreventive agent, while its molecular mechanism needs to

be explored.

Keyword : Leunca herbs ethanolic extract, doxorubicin, Hela, MTT assay

INTRODUCTION

Combination chemotherapy (co-
chemotherapy) has been used widely due to
tumor cell heterogeneity, drug resistance, and the
mcreasing successfulness in the clinic (Kufe er
al, 2003). Chemoprevention agents originated
from nature seems to be a promising candidate
for  co-chemotherapeutic ~ agents. Leunca
(Solanum nigrum L. ) is one of the herbs having
this potency. It has solanine, solasodine, and
solamargine (Everist, 1974; Weller and Phipps,
1979).

Solanine is able to induce apoptosis in
HepG2 cells mediated by the inhibition of Bcl-2
expression (Ji et al, 2008). While pB-2-
solamargine is cytotoxic on some cancer types,
€.g.: colon cancer (HT-29 and HCT-15), prostate
cancer (LNCaP and PC-3), and breast cancer
(T47D and MDA-MB-231) (Hu et al., 1999).
Solamargine could also induce apoptosis through
mitochondrial pathway (Liang et al., 2008) and
modulate the expressions of TNFRs and Bcl-2 on
H441, H520, H661, and H69 human lung cancer

cells (Liu et al., 2004). Thus, its potential as co-
chemotherapeutic agent needs to be explored.
Leunca herb ethanolic extract has been
found to have synergistic effect when combined
with doxorubicin on T47D cells (Anindyajati ez
al., 2010) as well as with cisplatin on HeLa cells
(Istiaji et al., 2010). This study aimed to observe
the effect of leunca’s ethanolic extract (LEE)
application on the cytotoxicity performed by
doxorubicin, analyzed by MTT assay.

The data could complete the co-
chemotherapeutic potency of leunca.
Combinatorial treatment of doxorubicin and LEE
were applied in order to increase the cytotoxicity
of doxorubicin on HeLa cells, allowing the use
of lower dose of the chemotherapeutic agent
giving less toxicity on normal tissues.

*Corresponding author email : meiyan_e@ugm.ac.id
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METHODS

Sample preparation

Dried powder of leunca herbs were purchased
from Balai Besar Penelitian dan Pengembangan
Tanaman Obat dan Obat  Tradisional
(B2P2TOOT), Indonesia. Dried powder was then
extracted by maceration for 5 days with 70%
ethanol. Collected filtrate was concentrated using
rotary evaporator (Heidolph WB2000), then
dissolved in Dimethyl Sulfoxide (DMSO)
(Sigma). Both 5mg/ml doxorubicin and extract
solution were diluted in DMEM cell culture
medium before being applied. DMSO was used
as the co-solvent in dissolving LEE in DMEM
culture medium.

Chemicals

Dulbecco’s Modified Eagle Medium
(DMEM) powder (Gibco), 10%"/,Fetal Bovine
Serum (FBS) (Gibco), and 10,000 units/ml
Penicillin-10,000 pg/ml Streptomycin (Gibco)
were used for cell culture medium. Cells were
harvested using 25%Tripsin EDTA (Gibco). For
cytotoxicity assay, 10%"/,Sodium Dodecyl
Sulphate (SDS) (Merck) dissolved in 0.1N HCl
(Merck) as stopper reagent, and 3-[4,5-dimethyl
thiazole-2-y(-2,5- diphenyl tetrazolium
bromide)] (MTT) dissolved in PBS as MTT
reagent were used.

Hela cells

HeLa cells being used were from the
collection of Cancer Chemoprevention Research
Center (CCRC), Universitas Gadjah Mada. The
cell line was a gift from Prof. Tatsuo Takeya,

Nara Institute of Science and Technology
(NAIST), Japan.

Cytotoxicity and combinatorial assay

MTT cytotoxicity assay was used to
examine the effect of LEE alone and in
combination with doxorubicin on HeLa cells.

5x10’HeLa cells/well was distributed into 96-
well plate (Iwaki) and incubated in 37°C with
5% CO, (Heraeus) for 24 hours. In combinatorial
assay, concentration of 5, 50, and 250pg/ml for
LEE and 100, 250nM for doxorubicin were used.
After 24 hours incubation, MTT reagent was
applied, followed by 4 hours incubation. 10% "/,
SDS in 0.IN HCI as stopper reagent was then
applied. Plate was then kept with protection from
light overnight, continued with absorbance
determination (A 595 nm) using ELISA reader
(Bio-Rad).

Analysis
The cells’ viability was calculated based
on the formula as follow:

sbsorbance ofveated oe

¥ % 100%

shzarhence of controlmedis

% viability =

sbzorbance of rontrel cells~

The cells’ viability of LEE combined
with doxorubicin treated cells then compared to
LEE treated alone.

RESULTS

Single and combinatorial treatment of
LEE and doxorubicin on Hela cells gave the
viability shown in Table 1, and being plotted in
diagram (Figure 1). It was shown that four
concentration of combinations shows synergism
on HeLa cells, represented with less cells’
viability of combinatorial treatment compared to
single treatment.

Cells’ morphology after treatment was
also observed (Figure 2). Treatment of LEE or
doxorubicin alone led to cells’ morphological
change pointed by white arrows, respectively
(Figure 2(b) and 2(c)). Combination of them
caused more changes compared to single treated
cells (Figure 2(d)). While control cells showed
no changing in cells’ morphology representing
cells’ death (Figure 2(a)). Hence, synergism of
combinatorial treatment was observed.

Table 1. Cell viability (%) of single and combinational treatment of LEE and doxorubicin on Hela cells

Doxorubicin (nM)

LEE concentration (pg/ml)

0
5
50
250

100 250
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60

40

% viable cells

20

# Kontrol
#LEE
& dencorubicin

#LEE + doxorubicn

¥

LEE (50 pg/ml), dox LEE (250 pg/ml),dox LEE (50 uM),dox LEE (250 UMD, dox
(100 nM) (100 nM) (250nM) (250 nM)

Figure . Combinational effect of LEE and doxorubicin. Test were carried out by incubating 5x103 MCF-7
cells/well with concentration 50 pg LEE/ml, 250 pg LEE/ml, and doxorubicin 100 nM, 250 nM for 24 hours.
After 24 hourd, cell were added by MTT reagent to obtain the absorbance representing cell viability.
Combination treatment of LEE 250 pg/ml and doxorubicin 250 nM give optimal reduction of cell viability.

(©) (d)

Figure 2. Combination of doxorubicin and LEE showed synergism on HeLa cells; (a) cell control; 24-hours

treatment of (b) 250 pg/ml LEE; (c) 250nMdoxorubicin; (d) 250nM doxorubicin in combination with 250
pg/ml LEE. Treatment of LEE and doxorubicin alone brought cells to death, shown by change in cells’
morphology pointed by white arrows, respectively (b and c). Combination of them caused more cells’ death
compared to single treated cells (d), showing synergism. While control cells showed no change in cells’
morphology (a). Observation was done by using inverted microscope at 300x magnification.

DISCUSSION (Istiaji ef al., 2010). When it is combined with

ILeunca ethanolic extract alone is
oyiotoxic against Hela cells with ICsp 227ug/mL

doxorubicin, it performed synergistic effect. The
cells” viability is decreasing compared to LEE
treated cells, meaning that the combination gave
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inhibition of HeLa cells’ growth. LEE may
contain solanine and solamargine (Everist, 1974;
Weller and Phipps, 1979). Solanine and B-2-
solamargine suppress Bel-2 expression (Ji et al.,
2008; Liu et al., 2004). Bcl-2 is an antiapoptotic
protein. Overexpression of Bcl-2 prevented the
efflux of cytochrome ¢ from the mitochondria
and the initiation of apoptosis (Yang ef al.,
1997). When it suppressed, cells will undergo
apoptosis easier. Cytosolic cytochrome ¢ will be
larger when Bcl-2 is down regulated. This will
lead to initiation of apoptosis (Yang et al., 1997).
Liang et al. (2008) also proved that [B-2-
solamargine  induced  apoptosis  through
mitochondrial pathway, rendering the correlation
between Bcl-2 suppression and apoptosis
induction via classical pathway. The TNFRs
induction on lung cancer cells (Liu et al., 2004)
probably could be other mechanism on HeLa
cells” growth inhibition. The molecular targeted
protein of LEE should be determined briefly.

The combination of LEE and
doxorubicin exhibited synergism on inhibition of
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