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ABSTRACT

Acetyl cholinesterase (AchE) inhibitors are currently still the best available pharmacotherapy for the treatment of various
neurological disorders such as Alzheimer’s disease, senile dementia, ataxia and myasthenia gravis, paralytic ileus and
glaucoma. Ellman’s method is widely used in-vitro method for evaluation AchE inhibitory activity. In present work
methanolic (MeOH) extract of Ficus religiosa (Pipa), Nardostachys jatamansi (Jatamansi) and Tinospora cordifolia
(Guduchi) were screened for the AchE Inhibitory activity by Ellman’s method. Donepezil hydrochloride was used as a
positive control for AchE inhibitor. Fractionation of MeOH extract of the jatamansi was carried out because of its significant
AchE inhibitory activity. Hexane fraction of MeOH extract of jatamansi showed better AchE inhibitory activity (ICs - 36.41
pg/ml) compared to other fractions. Phytochemical screening of jatamansi showed the presence of akaloids and steroids
which could be responsible for its AchE inhibitory activity.
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1. Introduction

AchE is the enzyme which hydrolyses Acetylcholine (Ach)
and terminating the action of Ach. AchE is found in
cholinergic neurons, more widely than cholinergic
synapses. It is highly concentrated at the postsynaptic end
plate of the neuromuscular junction. Ach level is decreased
in certain diseases like Alzheimer’s disease, senile
dementia, ataxia, myasthenia gravis and Parkinson’s
disease, glaucoma, atony of bladder and paralytic ileus [1-
5].Synthetic medicines, e.g. tacrine, donepezil, rivastigmine
and the natural product-based galantamine are used for the
treatment of memory and cognitive dysfunction [6]. These
approved drugs are limited in use due to their adverse
effects such as gastrointestinal  disturbance and
bioavailability problems which necessitates the interest in
finding better AChE inhibitors from natural resources [7-8].
In traditional medicines various plants have been used in
the treatment of such diseases. About 50% of the drugs
introduced on the market during the last 20 years have been
derived directly or indirectly from small molecules of
natural origin [9]. Pipal has been used in traditional system
of medicine for central nervous system disorders [10]. The
bark contains about 4% tannin, wax, [B-Sitosterol-D-
glucoside, Vitamin K, n-octacosanol, methyl oleanolate,
lanosterol and stigmasterol[11-12]. Jatamansi has been
classified as medya rasayana in Ayurveda. It is used in
treatment of various cognitive diseases. These are medically
important herb of Indian origin used for centuries in
Ayurvedic and Unani systems of medicine for the treatment
of various ailments [13]. The rhizome of the plant contains
sesquiterpenes rich essential oil, akaloids (Actinidine),
glycosides, flavanoids, steroids [14 -15]. Guduchi has been
reported as one of component of the Ayurvedic formula to
prevent dementia [16].Guduchi stem contains sesguiterpene
tinocordifolin, sespquiterpene glucoside tinocoridifolioside,
tinosponone,  tinocordioside,  cordioside,  furanoid
diterpenes, columbin, tinosporaside and immunologicaly
active arabinogalactan [17].

2. Materialsand Methods

Chemicals: Acetylcholine iodide (Achl), Dithiobis-(2-
nitrobenzoic acid) (DTNB) and ‘Ellman’s Reagent were
purchased from Sigma Aldrich, USA. Donepezil
hydrochloride was obtained as gift sample from Torrent
Research Centre; Gujarat, IND. Protein measurement kit
was purchased from Span Diagnostic Lab, Gujarat, IND.
All other chemicals were of analytical grades.

Animal: Fresh brain homogenate of wistar rat was taken as
source of acetylcholinesterase enzyme. The experimental
protocol was approved by IAEC. (Protocol no: K.B.I.P.E.R.
/2012/311).

Plant material and extraction

Barks of Pipa were collected from open fields of
Ahmedabad. Stems of Guduchi were collected from open
fields of Gandhinagar. Rhizomes of Jatamansi were
purchased from Lallu Vragjlal Gandhi, Ahmedabad. Plant
material collected was authenticated by observation of
morphological and microscopical characters and comparing
with those of reported in literature. The voucher specimen
was deposited in the Department of Pharmacognosy, K.B.
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Ingtitute of Pharmaceutical Education and Research centre,
Gandhinagar. The dried plant material was powdered and
MeOH extracts were prepared by Soxhlet extraction
method.

Preparation of enzyme and assay regents

Brain of Wistar rat of approximately 250-300g weight was
isolated and homogenised in 0.1M phosphate buffer (pH
74) was taken as a source of Acetylcholineesterase
enzyme[18]. Uniformity of an enzyme maintained by
protein content estimation and should be approximately 530
g/dl. Achl (1.2 mM) and Ellman’s reagent (0.15 mM) were
prepared in 0.1M Phosphate buffer (pH 7.4). Standard
AchE inhibitor Donepezil hydrochloride (Drug control) was
prepared in 1% DMSO to get 1lug/ml, 10ug/ml and
100ug/ml in final assay. Extracts of drugs were prepared in
DMSO. AchE inhibitory activity was performed according
to method described by Ellman et.a (1961) [19]. Briefly,
Ellman’s reagent (0.15mM final concentration of 5.5ul-
dithiobis-(2-nitrobenzoic acid) in 0.1M phosphate buffer
(pH 7.4), acetyl cholinesterase (Supernant of brain
homogenate), and extract of test solutions in DMSO were
mixed well. 1.5% of DMSO was obtain in final assay.
Donepezil hydrochloride used as positive control.

The enzymatic reaction was initiated by addition of 100pl
of Achl. The reaction mixture was mixed well for 2 second
and the increase in absorbance at 412nm was monitored at
25 -C for 180s using a Shimadzu spectrophotometer [20].
Inhibition of rate of reaction and % inhibition of each
fraction were calculated. The concentrations of test
compounds that inhibited the hydrolysis of substrates by
50% (1C50) were determined by monitoring the effect of
increasing concentrations of these compounds in the assays
on the inhibition values. The IC50 values were then
calculated by Log- probit analysis using Finney software.
Fractionation of MeOH extract of Jatamansi and
Estimation for AchE Inhibitiory activity

Final selection of plant was carried out by screening of
MeOH extract of three plants for its AchE inhibitory
activity. Jatamansi shows maximum AchE inhibiton
compared to other two MeOH extracts. Successive
fractionation of the MeOH extract of jatamansi was carried
out by Hexane, Chloroform, Ethyl acetate, n-Butanol
respectively. MeOH extract of jatamansi and its fractions
were evaluated for its AchE inhibitory activity using
25ug/ml, 50pg/ml and 100ug/ml concentration of each
fraction.
Phytochemical
Jatamansi
The fractions are screened to detect presence of various
phytochemicals like alkaloids, tannins, resins, glycosides,
triterpenes, and steroids etc. using different chemical test to
establish itsidentity [21].

screening of various fractions of

3. Results and Discussion
AchE Inhibitory activity of MeOH extract of each plant was
carried out by Ellman’s method. Jatamansi shows highest %
inhibition compared to other two MeOH extracts (Table 1).
So jatamans was selected for further study.
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Table 1: AchE Inhibitory activity of plant extract
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AchE Inhibitory activity of Successive fractions of

Part of Rate of % Jatamansi _ S _
Name of plant Plant Used Reaction Inhibition The rate of reaction, % inhi b|t_|0n, ICx of al fractions and
(min™) reference standard was shown in the Table 3. MeOH extract
Control - 0.10333 - and its hexane fraction show the better AchE inhibitory
Pipal Stem Bark 0.005133 50.32258 activity at lower concentration. Hexane fraction shows
Guduchi Stem 0.006233 39.67742 highest % inhibition than other fractions and residue.
Jatamansi Rhizome 0.001923 | 81.39032
Donepezil HCI - 0.003233 78.39 Phytochemical screening of fraction on Jatamansi

Fractionation of MeOH extract of Jatamansi
The % yield of various fraction of jatamansi by successive
fractionation of MeOH extract was shown in Table 2.

Table 2: % yield of successive fractions of MeOH

Extract of Jatamansi
Name of fraction % yield
Hexane 29.30
Ethyl acetate 26.04
Chloroform 4,00
n-Butanol 27.28
Residue 6.31

All fractions of jatamans are subjected to qualitative
chemical tests and results are shown in Table 4.
Phytochemical screening is helpful in prediction of nature
of phytoconstituents present in the extracts and fractions.
The hexane fraction of the MeOH extract of jatamansi
showed significant AchE inhibitory activity. In qualitative
phytochemical analysis hexane fraction shows the presence
of akaloids and steroids. Previous literature shows
jatamansi contain phytoconstitutes like Physiostigmine-
indole akaloid, Galantamine, Assoanine - steroidal
alkaloid, Sanguinine, Huperzine A- quinazolidine alkaloids
having acetylcholineesterase inhibitory activity[22]. Hence,
the activity of this fraction could be due to the alkaloids and
steroids present in it.

Table 3: AchE Inhibitory activity of Successive fractions of Jatamansi

Name of extract/ Concentration Rate of Reaction % inhibition 1Cx
Fraction (ug/ml) (min™) (n=3) (ug/ml)
M ethanol 100 0.005433 + 0.00019 80.04896 49.29
50 0.0168 + 0.0073 38.31089
25 0.18333 + 0.0079 32.41493
Hexane 100 0.003567 + 0.0011 83.14961 36.41
50 0.009533 + 0.00045 54.96063
25 0.016267 + 0.0007 40.26928
Chloroform 100 0.011867 + 0.0004 56.42542 71.57
50 0.0161 + 0.0006 40.88055
25 0.01635 + 0.0007 39.96255
Ethyl acetate 100 0.021667 + 0.0009 19.70526 NA
50 0.027117 £ 0.0011 NA
25 0.02835 + 0.0012 NA
n-Butanol 100 0.011033 + 0.0004 47.87402 128.89
50 0.014933 + 0.0006 29.44882
25 0.015 + 0.0006 25.82677
Residue 100 0.015533 + 0.0006 42.96258 180.76
50 0.017633 + 0.0007 35.25135
25 0.019667 + 0.0008 27.78247
Donepezil 100 0.003233 + 0.0001 75.255 14.57
hydrochloride 50 0.0041 £ 0.0001 68.62245
25 0.0056 + 0.00018 51.14286
NA — No Activity
Table 4: Phytochemical screening of MeOH extract and fraction of Jatamansi
S.No Plant Methanol | Hexane | Chloroform | Ethyl acetate | n-Butanol Residue
constituent extract fraction fraction fraction fraction
1. Alkaloids + ++ + + - -
2 Steroids + + + - - + (After hydrolysis)
3 Carbohydrates + - - - + +
4 Tannins - - - - - -
5 Flavanoids - - - - - -
6 Saponins + - - - - +
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4. Conclusion

Hexane fraction of MeOH extract of rhizomes of jatamansi
shows highest AChE inhibitory activity compared to other
fractions. Phytochemical screening shows presence of
alkaloid and steroid in hexane fraction which may be
responsible for the AchE inhibitory activity of jatamansi.
The compound/s responsible for the AchE inhibitory
activity of jatamansi need to be isolated by further bio-
assay guided fractionation of the active hexane fraction.
Future perspective of this study would be applicable for
developing herbal formulation to treat neurologica
disorders.
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