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Conference on Chemical Science and Technology Innovation (ICOCSTI) 2019. The
conference itself was held in Medan, July 18-19th 2019, with the theme " A Chemical
Breakthrough for Science Technology Innovation". With over 60 selected manuscripts
presented in the conference from authors across the globe, this proceeding aimed to
serve as a platform to exchange information of the research methods, results, and
experiences from various field of chemical science and engineering all over the world,
including organic chemistry, inorganic chemistry, natural product chemistry, material
science, polymer chemistry, engineering chemistry, and environmental sciences. In
addition to that, we hope that this proceeding could promote research opportunities for
the (More)
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Cytotoxic Carbazole Alkaloid from the Root of Clausena cxcavata on
Hela Cell Line
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Abstract:

Clausena excavata, Carbazole Alkaloid, 7-hydroxylheptaphylline, MTT assay, HelLa.

In a search for bioactive constituents from Myanmar medicinal plants, a carbazole alkaloid, named 7-

hydroxy heptaphylline (1) was isolated from the root of Clausena excavata. The structure of isolated
compound was elucidated based on spectrophotometric data such as UV-vis, FT-IR, NMR and HRMS data.
The cytotoxicity of the isolated compound (1) was evaluated by MTT assay against on HelLa cancer cells.
The compound (1) exhibited moderate inhibition activity with 1Cso 41.4 pg/ml.

1 INTRODUCTION

Clausena excavata Burm. f. is a wild shrub, a
member of Rutaceae family predominantly
distributed in India, China and Southeast Asia. The
leaves, twigs, and root barks of C. excavata have
long been used in Asian folk medicine for the
treatment of colic, cough, rhinitis, sore, wounds,
malaria, abdominal pain, shake-bite, preliminary
stage of AIDS and dermatopathy, dysentery,
enteritis, and urethra infection (Waziri et al., 2016a)
(Kumar et al., 2012) (Peh et al., 2013).

The constituents of C. excavata have been
frequently studied. Phytochemical analyses in the
past have revealed that C. excavata is a rich source
of coumarins, carbazole alkaloid along with a small
group of flavonoids, limonoids and triterpenoids
(Cheng et al, 2009) (Mohan, 2012)
(Sunthitikawinsakul et al., 2003) (Kumar et al.,
2012) (Peh et al., 2013) (Peng et al., 2013) (Thant et
al.,, 2019). Many compounds reported from C.
excavata showed diverse therapeutic activities which
are antibacterial, antifungal, antiplatelet,
antiplasmodial, antitumor, antinociceptive,

Thant, T., Aminah, N., Kristanti, A., Ramadhan, R., Aung, H. and Takaya, Y.
Cytotoxic Carbazole Alkaloid from the Root of Clausena cxcavata on Hela Cell Line.
DOI: 10.5220/0008858101410144

antimycobacterial, and anti-HIV-1  activities
(Kongkathip and Kongkathip, 2009).

The coumarins isolated from this plant have
attracted attention due to its bioactive properties
such as the furanone-coumarins named clauslactones
A-J isolated from leaves exhibited tumor promotion
inhibitory effects, nordentatin showed antibacterial
properties and a pyranocoumarin clausenidin
isolated from roots displayed anti-HIV-1 activity
(Kumar et al., 2012). Nevertheless, the other potent
bioactivities of the constituents from C. excavata are
still unknown and worthy of exploration (Cheng et
al., 2009). Moreover, four isolated pyranocoumarins
from C. excavata and screened their cytotoxic
potentials in cancer cells. The study revealed that the
pyranocoumarins are good modulators of tumor cell
death (Waziri et al., 2016b) (N. W. Muhd Sharif,
2011).

Cancer is the second leading cause of death
worldwide. Cervical cancer is one of the most dead
list diseases among women and it is occurred when
the abnormal cells are undergoing to the rapid and
uncontrolled growth on the cervix. Current
treatments for cervical cancer may include surgery,
drugs (hormonal therapy and chemotherapy),
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radiation and/or immunotherapy. Conventional
cancer treatments such as chemotherapy and
radiotherapy have shown some effectiveness for
reducing or eradicating cancers; however, they can
produce unpleasant side effects, e.g. nausea,
vomiting, changes in bowel habits, fatigue and hair
loss. Complementary and alternative medicine
(CAM), herbals and multivitamin supplements, or
herbal medicine is increasingly used as an adjunctive
treatment for cancer patients to reduce or manage
side effects of conventional cancer treatments.
Several studies have confirmed the anti-proliferative
and cell cycle regulatory effects of some plants
which behave as cancer prevention (Amin et al.,
2009) (Azarifar et al., 2015). More than 25% of
drugs used during the last 20 years are directly
derived from plants, while the other 25% are
chemically altered natural products. Still, only 5-
15% of the approximately 250,000 higher plants
have ever been investigated for bioactive
compounds. The advantage of using such
compounds for cancer treatment is their relatively
non-toxic nature and availability in an ingestive
form (Amin et al., 2009).

In continuing our research, isolation of bioactive
constituents  from natural product, isolated
compound (1) was tested on his cytotoxicity activity
on HeLa cancer cell by MTT assay.

2 MATERIALS AND METHODS

2.1 Plant Material

The plant sample of C. excavata was collected from
Pyin Ma Nar Township, Mandalay Division,
Myanmar in October 2016. It was identified by Prof.
Soe Myint Aye, botanist from Department of
Botany, Mandalay University, Myanmar.

2.2 MTT Assay

Anticancer activity tests on isolated compound was
carried out using the MTT assay method (3- [4,5-
dimethylthiazol-2-il] -2,5 diphenyl tetrazolium
bromide) following the protocol of Suwito et al
(Suwito et al., 2018). The cancer cells were seeded
in a 96-well plate at a density of 1x10* cells/well
with a phenol red-free RPMI (Roswell Park
Memorial Institute medium) 1640 medium
(containing 10% FBS (fetal bovine serum)) and
maintained for 24 h. Subsequently, the tested
compound (various concentrations) was applied for
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24 h. After addition of 0.5% MTT solution, the
incubation was continued for a further 4 h at 37
C/5% CO,. The stop solution (0.04 N HCI in
isopropanol) was added to the culture medium to
each well. Then, the spectroscopic measurement was
carried out at 570 nm (peak) and 630 nm (bottom)
using an ELISA (Enzyme-Linked Immunosorbent
Assay) reader. It was conducted in triplicate.
Doxorubicin was used as a positive control. The
value of 1Cso was determined using a probit analysis
(SPSS 17, IBM Analytics, New York, NY, USA).

2.3 Extraction and Isolation

The dried roots (3.6 kg) were extracted successively
with 95% EtOH (12.0 L) over a period of two weeks
at ambient temperature. After removing the solvent
156 g of ethanolic extract was obtained. Among
them the extract (100g) was partitioned by using
solvents; n-hexane: methanol (1:1, v/v). Then
methanol portion (80.4 g) was subjected to vacuum
liquid chromatography over silica gel (150g) eluted
with different mixtures of n-hexane: ethylacetate by
stepwise increasing gradient polarity gave a total of
7 combined fractions (MF-1 to -7) were obtained.
MF-6.2.1.1 was purified by using n-hexane:
ethylacetate, ethylacetate (0-30%) with gradient
polarity and silica gel column, gave 44 fractions.
Among them 7-21 showed one spot on tlc with three
different solvent eluction system (n-hex: EtOAc; n-
hexane: CHCIls; n-hexane : Acetone) afforded as
pure compound (1).

2.4 Statistical Analysis
Results were presented as mean + SD in triplicate
experiment. Differences were determined using

SPSS 17, IBM Analytics, New York, NY, USA at
significant difference of 0.05.

3 RESULTS AND DISCUSSIONS

Spectroscopic Data of
(7-hydroxyheptaphylline)

Compound-1

Compound-1: greenish yellow solid. UV(MeOH),
Amax (loge) 342 (0.629), 303 (2.519), 237 (1.408) nm.
IR (KBr) vmax cmt: 3250, 2958, 2922,2852, 1743,
1614, 1454, 1327, 1186, 9966 *H NMR (600 MHz,
DMSO-d6) & 11.53, 11.27, 9.88, 9.49, 8.14, 7.80,
7.78, 6.86, 6.86, 6.66, 6.65, 6.64, 6.64, 5.29, 5.28,
5.28,5.27, 5.27, 5.27, 5.26, 5.26, 5.26, 3.51, 3.50,
1.78, 1.63.°C NMR (151 MHz, DMSO-d6) §
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196.45, 156.98, 156.59, 145.16, 143.00, 132.15,
124.25, 122.11, 120.96, 117.83, 115.91, 115.01,
109.84, 109.32, 97.80, 25.92, 23.08, 18.39.

Figure 1: Structure of compound-1 isolated from the root
of C. excavata.

Table 1: Cytotoxic activity of isolated compound (1)
against on Hela cell lines.

Compounds 1Cs0 (ug/mL)
7-hydroxy heptaphylline (1) 41.4
Doxorobicin 1.19

Table 2: 1H (600 MHz), 13C (151 MHz) NMR and HMBC
spectral data of compound-1 (7-hydroxyheptaphylline).

- &1 (mult, J Hz) dc HMBC
Position (ppm)
la - 145.2
1 - 109.1
2 - 157.9
3 - 123.7
4 8.03 (s, 1H) 125.3 C-1a,C-2,C-
3,C-4a, CHO
4a - 1155
5a - 140.2
5 797 (dd, J = 7.7 1198 C-53,C-8,C-
Hz, 1H) 8a
6 7.27 (m, 1H) 120.5 C-5a,C-7,C-
8
7 740 (dt,J=7.7,38 125.9 C-6
Hz, 1H)
8 741 (dd,J=7.738 110.9 C-5a
Hz, 1H)
8a - 1174
3.64 (d, J=6.9Hz, 229 C-1,C-1a,C-
1 2H,H-1" 2,C-10,
C-11
o 533 (d, J=69Hz, 1213 C-1,C-9,C-
1H,H-2) 12,C-13
3 - 134.2
& 1.91 (s, 3H) 18.1 C-10,C-
11,C-13
1.78 (s, 3H) 25.7 C-10,
5' C-11,
C-12
-CHO 9.91 195.4 C-1,C-2,C4
-NH 8.21
-OH 11.66

Compound-1 (7-hydroxyheptaphylline) was afforded
as yellow green crystal UV (MeOH), Amax (loge) 342
(0.629), 303(2.519), 237(1.408), 249(1.64) revealed
as basic carbazole alkaloid. The IR spectrum of
compound-1 showed the presence of -OH and -NH

functional groups at (3250cm™) and also carbonyl
and aromatic benzene groups at (1743, 1612 and
1588 cm™). In the *H NMR spectrum the compound-
1 revealed a total of 11 signals representing 13
protons as characteristic of carbazole alkaloid. In the
down field region three singlets; intramolecular
bonding OH-(8 11.66) with —.CHO (3 9.91,C-3) and
one broad signal due to —-NH (38 8.21) and another
singlet proton H-4 at 6 8.03 (s,1H).In the aromatic
region four signals with & values 7.26 (td, J=3.8,
7.7Hz, 1H), 7.40 (td, J=3.8, 7.7Hz, 1H) showed the
absence of substituent in ring A. the presence of
prenyl group was revealed by one methylene protons
at 8 3.64 (d, J=6.9Hz,2H), & 5.33 (t, J= 6.9Hz,1H)
and one dimethyl group (6 1.89(s,3H) , 6 1.72(s, 3H)
(Table 2, Figure 1).

According to C NMR and DEPT (90, 135)
spectra it was revealed that the presence of 18
signals and 18 carbons. Furthermore, the DEPT
spectrum showed the presence of one aldehyde
carbon, 8 quaternary carbons, 6 methine carbons,
one methylene carbon and two methyl carbon as
shown in table 2. The 2D NMR spectra such as
DQF-COSY revealed the correlation of two adjacent
protons. The HSQC spectrum gave the direct
connection between protons and carbon. The HMBC
data showed the position of H-4 singlet proton to C-
la, C-2, C-3, C-4a, -CHO. The presence and
attachment of prenyl group to core carbazole
alkaloid was revealed by the proton H-1'to C-1,C-1a
C-2, C-10, C-11 (Table 2). Finally, the combination
of fragments and attachments of substituents were
confirmed by HMBC spectrum and compound (1)
was elucidated as 7-hydroxyheptaphylline. It was
also agreement with literature values.

The isolated compound was tested for their
cytotoxicity on Hela cell lines (Table 1). Both of
them showed toxicity against to cervix cancer cell
(Hela) with ICso values 41.4 and pg/ml, where
doxorubicin was used as positive control.

4 CONCLUSIONS

Nowadays the demand for anticancer drugs which
are effective and less side effects are increasing. To
fulfill this aim we conducted the isolation of
bioactive compounds from root of C. excavata. The
isolated compound was evaluated for their
cytotoxicity. The compound (2), 7-
hydroxyheptaphylline with 1Csy 41.4 pg/ml. So the
result revealed that the compound-1 should be
further study for a potential natural anticancer
candidate for HeLa cell in future.
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The 1st International Conference on Chemical Science and Technology
Innovation (ICOCSTI) is an annual conference organized by Department Of

Chemistry Universitas Sumatera Utara- Indonesia. The theme of ICOCSTI Hotel Grandhika
2019 is “A Chemical Breakthrough for Scoience Technology Innovation ”. Setiabudi

The event is designed to emphasize advances and new findings in JI. Setiabudi No.169
chemical science & technology innovation and their impacts on technology Medan

development. The conference will bring together scholars, leading

researchers, and experts from diverse backgrounds and applications areas IMPORTANT DATE
in Science. This Conference is organized by Department of Chemistry
Universitas Sumatera Utara. The conference would offer a large number of Qg:gl?:é Submission
invited lectures from renowned speakers all over the country. The Best

paper awards will be given for the papers judged to make the most

significant contribution to the conference.
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Innovation"

27 May-2019

CONFERENCE OBJECTIVES: 10 June 2019

¢ To disseminate and develop the most recent innovations, trends, and Notification of Abstract
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the fields of chemical and advance material

« To promote and facilitate the growth of scientific and technical
development in the field of chemical advance material development in
Indonesia and the Asia region.

KEYNOTE/INVITED SPEAKER

University of Hamburg Department of Chemistry Universiti Pahang Universitas Sumatera Utara
Hamburg School of Faod Science National University Singapore Malaysia

Indonesia

Honorary Board

o Prof. Dr. Runtung Sitepu. Sh. M.Hum
¢ Drs. Mahyuddin K. M. Nasution. MIT, Ph.D

Editorial Board

o Prof. Dr. Basuki Wirjosentono. MS (USU-Indonesia)
o Prof. Dr. Harlem Marpaung (USU-Indonesia)

o Prof. Dr. Seribima Sembiring. M. Sc (USU-Indonesia)
o Prof. Dr. Zul Alfian. M.Sc (USU-Indonesia)

o Prof. Dr. Rizalman Mamat (UPM-Malaysia)

o Prof. Dr. Zuriati Zakaria (UTM-Malaysia)

o Dr. Kamyar Shameli

e Dr. Irwana Nainggolan

e Dr. Saharman Gea (USU- Indonesia)

Organizing Committee

Chairman : Prof. Dr. Harry Agusnar. M. Sc

Co-Chair : Dr. Cut Fatimah Zuhra
Secretary : Dr. M. Taufik. M. Si
Treasurer : Dr. Sovia Lenny. M. Si
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3+May-2019

14 June 2019

Full Paper submission
deadline
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Notification of Accepted
paper
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Conference Date

18 - 19 July 2019
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