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ABSTRACT

Strobilanthes ciliatus was used in the traditional medicine to treat central nervous system problems and cancer. This study aims to
investigate the cytotoxic and inhibitory activity of acetylcholinesterase in extracts and isolated compounds of S. ciliatus. Chemical
investigation of S. ciliatus led to isolation of two compounds. The isolated compounds were characterized by spectral studies like (IR,
UV-Vis, MS and NMR) as lupeol and stigmasterol. The extracts and isolated compound have been evaluated for AChE inhibitory activity
by Ellman’s method and cytotoxicity on Hela and K562 cell lines by MTT method. The extracts and the isolated compounds showed
moderate activities against acetylecholinesterase enzyme and Hela and K562 cell lines.
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INTRODUCTION

he genus Strobilanthes (Acanthaceae) constitutes

large number of species that are spread across the

tropical region of the world, especially in tropical
Asia. This genus is the second largest in the family with 300
species in tropical Asia. Out of which 39 species are
endemic to the peninsular India?. Strobilanthes ciliatus is
one of the endemic species with several beneficial
therapeutic properties. This plant has been largely used in
Ayurveda as a source of the drug “Sahacharya” which is
used to treat anti-inflammatory, antimicrobial,
antidiabetic, anticancer, analgesic, anti-inflammatory and
anti-immunosuppressant and wound healing properties®®.
The aqueous extract of roots of S. ciliatus were screening
for CNS and depressant activity’. The plant extract has
shown that there is a good correlation between phenolic
phyto constituents and antioxidant property by the DPPH°
scavenging method®.

Preliminary phytochemical analysis showed the presence
of 20 phyto constituents in the petroleum ether extract of
S. ciliatus. The phyto constituents present are phenolic
compounds, steroids, flavonoids, tannins, triterpenoids
and glycosides®*2. The plant has been reported to contain
stigmasterol, lupeol, betulin, stigmasterol glucopyranoside
and 4-Acetyl-2, 7- dihydroxy-1, 4, 8-diphenyl-octane 2, 5-

dione!®. Lupeol was quantified by HPTLC method and
found to be a major compound in S.ciliatus.

The plant parts of the S. ciliates have been used
traditionally used for the treatment of anticancer and CNS
activities®’. Hence the purpose of this study is therefore to
detect the AChE inhibitory and cytotoxic activity of extracts
and isolated compounds.

MATERIALS AND METHODS
General

The chemicals used for these experiments were of
analytical grade acquired from m/s Sigma-Aldrich,
Bangaluru, India. IR spectra were obtained using Perkin-
Elmer instrument 1650 FT-IR spectrometer. H and *3C
NMR were recorded on Bruker-400 spectrometer at
400MHz using tetramethylsilane as an internal standard
and CDCls as a solvent. The mass spectral data were
obtained using Shimadzu LCMS instruments.

Preparation of plant extract

The aerial parts of the plant material (S. ciliatus) have been
collected in Chittur, Palakad district, Kerala and the
botanical identification conducted by botanical survey of
India, Coimbatore. 2 kg of air dried aerial parts of the S.
ciliatus was ground to coarse material and cold percolated
repeatedly with petroleum ether for (72 x 3) hours
followed by methanol. Then the extractions were filtered
and concentrated by evaporation of solvent using rotary
evaporator under reduced pressure at 40°C to yield
residue A 3.6g (0.18%) and residue B 2.4g (0.12%)
respectively.

The TLC has been carried out with the solvent system
petroleum ether: ethyl acetate (8:2) for residue A. It
showed the compound-1 at Rf value of 0.67.Similarly
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residue B showed the compound-2 at Rf value of 0.54. The
TLC analysis spots were developed in an iodine chamber.

The residue A was subjected to column chromatography
over asilica gel as a stationary phase. Gradient elution was
performed using mixture of petroleum ether and ethyl
acetate. On further increase in the ratio of ethyl acetate,
the compounds are isolated according towards their
polarity. Elutes of 20ml were collected and
homogenous nature of the segments were detected by
TLC through silica gel-G plates. Fractions 9-18 yielded
compound-1 (80mg). Similarly, residue B yields compound-
2 (50 mg). The isolated compounds were characterized as
lupeol (compound-1) and stigmasterol (compound-2) by
comparing the values of the spectral data with the
literature values®4,

Acetylicholinesterase inhibitory activity
Raw material

Acetylcholinesterase enzyme, 5,5’-thiobis-2-nitrobezoic
acid(DTNB) and acetylthiocholine iodide (ATCI) were
acquired from sigma aldrich.

Acetylcholinesterase inhibitory assay

Acetylcholinesterase inhibition  was carried out
for petroleum ether and methanolic extracts and
isolated compounds from S. ciliatus. The AChE inhibitory
effect of extracts and isolated compounds was screened by
using Ellman’s spectrophotometric method?®,
Acetylthiocholine iodide was cast-off as substrate. Each
test tube was sampled with 2.81 ml of pH 8 phosphate
buffer. Test solutions of various concertrations of 20ug,
40pg, 60ug, 80ug, 100ug were added and 30ul of enzyme
was added. The mixture has been allowed to stand-up for
10min. DTNB reagent was added that produces the yellow
colour anion of 5-thio-2-nitrobenzoic acid, followed by a 30
ul of substrate. This whole mixture was incubated for
20min and the absorbance measured at 412 nm.

The percentage of AChE inhibition can be determined as
follows:

Absorbance of control —
absorbance of substrate
absorbance of control x 100

Percentage of
inhibition =

In-vitro cytotoxic activity

In-vitro cytotoxic assay of the extracts and isolates was
performed on K562 and Hela cell lines by previously
reported method%'7,

MTT assay

The K562 and Hela cells were sourced from the National
Centre for Cell Sciences (NCCS), Pune, India. The K562 and
Hela cells were cultivated in an Eagle minimum essential
medium with foetal bovine serum (FBS). For cytotoxic
assay, the chambers were dispersed into sterile 96-well
plates in a density of 10000 cells/well and nurtured at
370°C, 5.3% CO2 humidified air for 24h before adding
extracts and isolated compounds. The extracts and
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isolated compounds were solubilized in dimethyl
sulphoxide and diluted in a corresponding medium
contains 1% FBS. After 24 h, this experiment was repeated
under the same conditions with extracts and isolated
compounds at various concentrations for 48 h. The
commercial drug cisplatin assisted as a positive control and
the triplicate was maintained for all concentrations.
Phosphate buffer saline with 10ml of 3-[4,5-
dimethylthiozol-2-yl]2,5-diphenyltetrazolium bromide
(MTT) 5mg/ml has been added to each well and incubated
at 37°C for 4h. Thereafter, the MTT-containing medium
was removed and the formazan crystals formed were
solubilized using 100ml of DMSO. The absorbance of test
drug and control were recorded at 570nm.

100 — absorbance of drug
absorbance of control x 100

% cell inhibition =

RESULTS AND DISCUSSION
Acetylcholinesterase inhibitory activity

Acetylcholiesterase inhibitors are one among the class of
drugs used for the treatment of Alzheimer’s disease. These
inhibitory tests intertwine with the function of cholinergic
system to enhance remembrance and cognitive disorder in
the patients by diminishing the deterioration of
acetylcholine in the cerebral synapses. Nature is an
inexhaustible reserve for delivering unique and complex
components and biological compounds so far away, their
chemical synthesis seem incredible and compounds from
nature are inexpensive and harmless AChE inhibitors with
greater efficiency'®*°,

Stigmasterol, lupeol and S. ciliatus extracts have been
tested for acetylcholinesterase inhibition. The ICso values
were determined from the regression equation from the
different concentrations of extracts and isolated
compounds. Neostigmine is used as the standard
substance. The ICso values of 80, 90, 145 and 112mg/ml
for lupeol, stigmasterol, petroleum ether extract and

methanol  extract of S. ciliatus respectively with
standard neostigmine ICsovalue 25mg/ml. (Figure. 1-
4; Table. 1).

Table 1: Acetylcholine esterase inhibition of extracts and
isolated compounds from S. ciliatus

Sample ICso value pg/ml
Petroleum ether extract 145
Methanol extract 112
Lupeol 80
Stigmasterol 90
Neostigmine 25

In-vitro cytotoxic activity

We have carried out MTT assay, a simple and most reliable
approach, that evaluates the viability of the cells for
screening antitumor activity and the results have been
exhibited in the following Table 2.
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Figure 5: Cytotoxic activity of lupeol on K562 cell line | Figure 6: Cytotoxic activity of stigmasterol on K562 cell
line
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Figure 7: Morphological changes of K562 cell lines after the treatment of isolated compounds a) Untreated K562 cell lines
b) Treatment with lupeol c) Treatment with stigmasterol
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Figure 8: Cytotoxic activity of lupeol on Hela cell line
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Figure 9: Cytotoxic activity of sigmasterol on Hela cell
line

Figure 10: Morphological changes of Hela cell lines after the treatment of isolated compounds a) Untreated Hela cell lines

b) Treatment with lupeol c) Treatment with stigmasterol

The extracts of aerial parts of S.ciliatus and isolated
compounds were evaluated for their anti-cancer activity
against Hela and K562 cell lines. After incubation the cancer
cells (HeLa and K562) viability with different concentrations
of isolated compounds and extracts of S. ciliatus was
measured. The hydroalcoholic extract of this plant reported
to exhibit significant cytotoxic activity against MCF-7 cell
line?. The extracts and the isolated compounds displayed
dose-dependent cytotoxic effect on the K562 and Hela cell
lines and the ICso values of petroleum ether and methanolic
extract were determined as above 300 mg/rnl for both Hela
and K562 cancer cells. However, it is possible to obtain
synergistic effect when we add some other cytotoxic active
plant’s extraction. This is the first report of this kind to test
the S. ciliatus extracts for anticancer activity against K562
and Hela cell lines. The isolated two compounds lupeol and
stigmasterol showed comparable results with I1Cso values of
76.54 and 74.98 g/ml for K562 (Figure. 5&6) and the ICso
value of 70.25 and 66.09 g/ml for Hela cell lines (Figure.
889) respectively. The observation of the morphologic
change of the Hela and K562 cells shoewed changes in form
and morphological characteristics (Figure 7&10).

Table 2: Cytotoxic activity of extracts and isolated
compounds from S.ciliatus lupeol on Hela and K562cell
lines

SR 1Cso pg/ml
Hela cell line K562 cell line
Petroleum ether extract >300 >300
Methanol extract >300 >300
Lupeol 70.25 76.54
Stigmasterol 66.09 74.98
CONCLUSION
The results provide comprehensive evaluation of

cytotoxicity and AChE inhibitory activity of extracts from
Strobilanthes Ciliatus using a variety of in-vitro assays. The
extracts and isolated two compounds from S. Ciliatus
showed moderate to comparable against
Acetylcholinesterase enzyme and K562 and Hela cell lines.
Therefore, the results of this study provide an opportunity
to obtain and identify the phytoconstituents of the extract
of S. Ciliatus that can be assessed for the potential use in
cancer therapy and AChE inhibition without any side
effects.
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