Available online at www.scholarsresearchlibrary.com

“B(mac,;s(
Scholars Research Library Qa *‘"bA“la
Scholars Research . * k@# (E
Der Pharmacia Lettre, 2016, 8 (18):102-106 * V« v *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Cytotoxic Activity Assay of Tinocrisposide fromTinospora crispa on Human
Cancer Cells

Adek Zamrud Adnan!, Muhammad Taher?, Tika Afriani °, Dewi Imelda Roesma
and Andani Eka Putra®

YFaculty of Pharmacy, Andalas University, Padang@&&lindonesia
“Departmentof Pharmacy, International Islamic Unisiey Malaysia, 25200 Kuantan, Malaysia
*Department of Pharmacy, Mohammad Natsir UniverSiykittinggi 26136, Indonesia
“Department of Biology, Andalas University, Indoaesi
*Medicinal Faculty, Andalas University, Indonesia

ABSTRACT

Tinospora crispa is a climber plant belonging toetfiamily of Menispermaceae. This plant has beerd use
traditionally in Indonesia to treat some disease®l a&onditions such as fever, malaria, rheumatisiapetes,
cholera and inflammation. The aims of this study w@ investigate cytotoxic activity of tinocrispesiextracted
from the plant against human cancer cell lines.oBytic activity of tinocrisposide in interval dosé100; 50; 25;
12.5; 6.25; 3.125 ug/mL has been investigated 08991and MCF-7 cell lines and their effects were mifeed
spectrophotometrically with the 3-(4,5 dimethyl#u&2-yl)2,5-diphenyl tetrazolium bromide (MTT) agsat
wavelengthd 570 nm. Tinocrisposide in concentrations of 100; 35; 12.5; 6.25; 3.125 pg/mL has been treated
against H1299 cell line and showed a percentagailifla of 55.5; 67.70; 80.84; 81.09; 82.69; and 88%
respectively, with IC50 7083/mL, whereas on MCF-7 cell line showed percentagkility of 80.71; 89.30; 92.76;
96.01; 96.58, and 102.66% respectively, witlo €100 pg/mL. It can be concluded that tinocrisposiges not
shown any cytotoxic activity against H1299 and MCEell line, but it can be used as a chemopreverdiyent
toward those cell lines.
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INTRODUCTION

Cancer is one of the leading cause of death alt thve world. It is characterized by uncontrolledwth and
spreading of normal cells in the body. Internatiohgency for Research on Cancer (IARC), in 2012 éstimated
that there would be 14.1 million new cancer cagesy/par, and it expected the number to rise to Blibmannually
within the next two decades. The most common caasesincer death were lung, liver, and stomach el
Medicinal plants have had a long history in cariceatment [2] and have been used to treat humaasks for
centuries [3]. Thus, it is possible for medicindmis to be used as potential sources for new artar drugs
development [4].

Tinospora crispas a climber plant which grows in the wild and eow large area from the Southwestern part of
China to Southeast Asia, including Indonesia, MsiayVietnam, Thailand and India. This bitter taglent that
locally known as brotowali [5, 6] has been usedraditional medicine in Indonesia, Malaysia and ildmal to treat
fever, diabetes, cholera, rheumatism, reducingtthitypertension, low appetite and also used fotegtion from
mosquito bites [5, 7]. Previous studies have regbtthat, the methanolic and aqueous extragdt efispadisplayed

a dose-dependent cytotoxic effect on MCF-7, HelLag\wE3 cell lines with an 1§ value of 33.8, 165 and 100
pg/mL, respectively [8, 9].
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T. crispahas been extensively studied chemically and it bheen reported to contain flavonoid and quaternary
alkaloids including apigenin, berberine, palmat{d®, 11], borapetol A and borapetol B, borapetosideand
borapetoside B, and picroretine [12].

From methanol extract of dried pulverdd crispa stems, a furanoditerpen glycoside with a veryebithste,
tinocrisposide, (6H3¢011) has been isolated [13]. It has been observedtitatrisposide is one of the biological
active ingrediens in T. crispa stem extracts. Tiisposide have showed some biological activitiehsas analgetic,
antidiabetes, anti-inflammatory[14], antimalariaidaantihistamine [15]. However, there is no repawhilable
regarding its cytotoxic activity.

The aim of this study was to isolate and investighie cytotoxic activity of the tinocrisposide frohinospora
crispastems against non-small cell lung cancer (H128€)tmeast cancer cell (MCF-7).

MATERIALS AND METHODS

General

IR spectra was measured on Perkin Elmer SpectruenFoarier Transform Infrared Spectrometer (FT-Rje UV
spectra was obtained on a Shimadzu UV-1800 UV/\fi&sophotometer. The GCMS spectra was recorded on
GC-MS QP2010 SE using a RTX-5 MS column at The ®rsity of Islamic Indonesia, Sleman Yogyakarta.
Column chromatography was performed on silica gebh6d Sephadex LH-20 (GE Healthcare). Organic stdve
and TLC plates were purchased from Merck, Germany.

Dulbecco’s Modified Eagle Medium (DMEM), fetal bov serum (FBS), penicillin-streptomycin and trypsiere
purchased from GIBCO. Phosphate buffered salineSjRBas purchased from Sigma-Aldrich Chemical Ca. (S
Louis, USA). 3-(4.5-dimethylthiazol-2-yl)-2.5-diphgltetrazolium bromide (MTT) was purchased from
Calbiochem, USA. Dimethylsulfoxide (DMSQO) was puashd from Fisher Chemical (Thermo Fisher Scientific
USA).

Plant material

FreshT. crispastem samples were collected from Lubuk Mintururdd®a, Indonesia. This plant was identified and
authenticated by Dr. Nurainas at Department of &jg) Faculty of Science, Andalas University. A dpem was
deposited in the Herbarium ANDA, University of Anas

Cell lines
H1299 and MCF-7 cells were purchased from Ameribgme Culture Collection (ATCC), Virginia, USA.

Extraction and isolation

The dried and powdered stem (3.2 kg)Tofcrispawas extracted using n-hexane and methanol suedgsia
maceration process for 3 times in 3 days eachahremperature, and evaporated in vacuo by roteapagator.
The methanol extracts (273 g) was dissolved in @2détic acid for overnight, decanted and then pamgd,
sequentially, with n-hexane and DCM. Each fractizas dried to yield n-hexane, DCM and water fractiofihe
water fraction was basified with ammonia until pHH® and partitioned with DCM to obtain DCM baseract.
The neutral (24.56 g) and base DCM extract (2.)p4rartions were subjected to column chromatograptsr
silica gel 60 using step gradient elution (1-15%thwnixture of DCM and MeOH. The fractions were dmned on
the basis of thin layer chromatography (Silica TieC- plate) evaluation. TLC was carried out usihg tnixture of
MeOH and DCM (1:9) as mobile phase and the frastiwith same Rralues were combined and further purified
by column chromatography on Sephadex LH-20 usinguré of methanol and water as mobile phase toimbta
tinocrisposide as white amorphous powder (17 mg).

Cytotoxic (MTT) Assay

The cytotoxic effect of the isolated compound oa ginowth of different human cancer lines was messby MTT
assay [16] with minor modification. A total of 2x010° cells/well were seed into 96-well flat bottom tissculture
plate and then incubated until it reached confleeat 37 °C with 5% C@ Then, the cells were treated with
different concentration of test compound (3.125—1@0mL) in DMSO and incubated for 24 hours at 37t 5%
CO,. Then, supernatant was discarded and washed dtitghosphate buffer saline (PBS). Then, 20 pL afiM
stock solution (5 mg/mL PBS) was added to each amdl incubate for 4 hours in GDcubator. A total of 100 puL
of DMSO was added to each well to solubilize theewinsoluble purple formazan crystal and left abm
temperature. The absorbance was measured at wgtreleh570 nm and reference wavelength of 630 nth i
microplate reader (TECAN infinite M200).The untregtcells were used as the control. The results expeessed
as a percentage of average absorbance of trealedwteen compared with untreated cells. The halkimal
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growth inhibitory concentration (Kg) was defined as the concentration of compounddhased a 50% reduction of
cell viability. Viability of cells (%) was calculat using the following equation:

Viability of cells (%) = [(ASampIé Agian) | (Auntreatea Asiand] X 100

Data Analysis

All data were expressed as means + standard davig8D) of result obtained from at least three petelent
experiments. One-way analysis of variance (ANOVAloiwed by Dunnet post hoc test were used to assess
differences between the treated and the controlalde of P < 0.05 was considered significant. Ttaistical
package IBM SPSS Statistics Version 21 for Windmas used in the analysis.

RESULTS AND DISCUSSION

In this study, we used tinocrisposide as a testpoamd which was isolated from neutral and base Oifaktions of
Tinospora crispastems.The isolation process was conducted aceptdithe method by Pachaly and Adnan [13].
The structures of the compound was identified spscbpically and confirmed with previous data taréture.

The compound was identified by FTIR, UV spectrophattry and analysed by GC-MS. Spectral data of camg

= Al
a white amorphouspowder, FTIR (KBr pelltCIT: 3411 is for O-H stretch, 1654 is for C=0 stretth08 is for
y-lactone, 2924 is for Ar-H, 1516, 1437 are for C824, 815, 760 are for C-H-Bending. UY,.,in MeOH nm:
210. GC-MS fragmen (Retention time: 2.500): 83,288, 295, 310, 327.

MTT assay was conducted to determine the cytoteffects of compound on H1299 and MCF-7 cell lindse cell
lines were incubated to various concentrations2rhours and cytotoxicity was determined using aroplate
reader. Meanwhile, the inhibition concentratio@sf) value was determined from the linear regressibithe
experimental data.

Based on the results of the study (Table 1), tisposide did not show any cytotoxic activity agaiid299 cell
with ICsp 70.9 pg/mL and MCF-7 cell with kgvalues >100 pg/mL (Fig. 1).

Figure 2 showed the H1299 cell lines treated witfeint concentration (3.125, 6.25, 12.5, 25, 6@ 400) pg/mL
of tinocrisposide observed under the phase-coninaestted microscope. The highest concentratiosashpound,
100 pg/mL (F) causes cell death. As the conceontraif sample decrease, the viable cells will begased. Thus,
at the lowest concentration, 3.125 pg/mL (A), mostthe cells were still attached and interactinghwihe

neighboring cells. In contrast, compound conceiatnatsed did not affect the cell viability of MCFe@éll lines even
high concentration used (Figure not shown), whieeedells were still attached and interacting widighboring

cells.

Table 1. Effect of tinocrisposide on cell viability

Average of % viability

Concentration

H1299 MCEF-7
3.125 87.06 £9.59 102.66 *+8.26
6.25 82.69+6.84 96.58 +3.68
125 81.09+8.27 96.01+1.01
25 80.84+4.98 92.76+1.94
50 67.70£4.62 89.30+0.62
100 55.5+1.94 80.71 +3.67

Values are expressed as mean +SD, n=3
Table 2. Cytotoxicity data (ICsovalue in pg/mL) of tinocrisposide
Celllines  1Cs

H1299 70.9
MCF-7 >100
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Figure 1. Cytotoxic activity of tinocrisposide.Untreated cells was used as negative control. Error barepresent standard deviation of
triplicate values. Asterisks represent statisticall significant (p value <0.05) data as compared to untreated cells

Figure 2. H1299 cells treated with different concemation of tinocrisposide, (A) 3.125 pg/mL (B) 6.2%g/mL (C) 12.5 pg/mL (D) 25
pg/mL (E) 50 pg/mL and (F) 100 pg/mL observed undethe phase-contrast inverted microscope with magrifation of 20x

CONCLUSION

It is concluded that tinocrisposide frofinospora crispastem has not shown any cytotoxic activity againt2$d
(IC50 70.9ug/mL) and MCF-7 cell (I values >100 pg/mL), but it can be used as a chezmeptive agent.
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