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ABSTRACT

Dementia or cognitive problems are commonly seen in a large population. The factors such as emotions, stress and
age are responsible for memory loss. In traditional system of Ayurvedic medicine, numerous herbs possessing
saponins, have been used to treat cognitive disorder. Vigna aconitifolia (Fabaceae) is the rich source of saponins.
Two doses (100 and 200 mg/kg., p.0.) of n-butanolic fraction Vigna aconitifolia extract (BVA) were administered for
7 successive days in separate group of animals. Furthermore, on the 7" day scopolamine (0.4 mg/kg., i.p.)
administered to as cognitive deficit. The series of established neuropharmacological tests including e evated plus
maze and passive avoidance paradigm were studied on 7" and 8" day. Baclofen induced hypothermia and
measurement of acetylcholinestrase (AChE) activity were also carried out. BVA significantly improved learning and
memory both in absence and presence of cognitive deficit. Also reversed the baclofen induced hypothermia. The
mechanism by which BVA exerts nootropic activity was decreased AChE activity i.e. inhibition of AChE enzyme and
inhibition of GABAg receptor. With the above data, we conclude that Vigna aconitifolia extract shows potent
nootropic activity both in absence and presence of cognitive deficit.
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INTRODUCTION

Memory is ability of an individual to record evemtformation and retains them over short or longquks of time
and recalls the same whenever needed. Age, stnelsemaotion are conditions that may lead to memosg lor
dementia [1] Dementia is a mental disorder characterized bg fsintellectual ability sufficiently severe as to
interfere with one's occupational or social adigt Dementia is of several types and it invariaimiyolves
impairment of memory. The most common cause of aéimeis Alzheimer's disease, a progressive
neurodegenerative disorder associated with lossenfrons in distinct brain area [2Z[he central cholinergic
pathways play a prominent role in learning and mgmpoocesses. Loss of cholinergic cells particylanithe basal
forebrain, is accompanied by loss of the neurotratter acetylcholine. A decrease in acetylcholindghe brain of
patients with AD appears to be a critical elemargroducing dementia [3]

Recently, the mainstay treatments for the dememéaacetylcholinesterase inhibitors which increhseavailability

of acetylcholine at cholinergic synapses. AChE bitbrs from general chemical classes such as ptigstse,
tacrine and galantamine like drugs have been tdstethe symptomatic treatment of AD or dementiawdver,
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because of certain severe limitations of these dtikg non selectivity, their limited efficacy, pobioavailability,
adverse cholinergic side effects in the peripheayrow therapeutic ranges and hepatotoxicity arengnthe severe
limitations to their therapeutic success.[#herefore, in recent years, there has been a phama rise in the
interest of scientific community to explore the phacological actions or to confirm the veracityotdims made
about herbs in the official book of Ayurveda.

Nootropics are the agents that enhance memory gnitten. They are drugs, supplements, nutraceusticahd
functional foods that are purported to improve rakfunctions such as cognition, memory, intelliggnmotivation,
attention, and concentration [S$everal medicinal plants claimed to promote learnmemory and intelligence
(nootropics). Plants likedypericum perforatum [6], Albizzia lebbeck [7], Asparagus recemosus [8], Tinospora
cordifolia [9], Cissampelos pariera, Panax ginseng as well agOcimum sanctum [10] have been investigated for their
effect on cognitive functions. Saponins froBx monniera, P. ginseng and A. lebbeck are active principles
responsible for enhancing cognitive behavior inezipental animals. Since the seeds\@§na aconitifolia
(Fabaceae) are rich in saponins [11]. In the light of abowdormation the present study was undertaken to
investigate the effects of n-butanolic fraction\@fna aconitifolia seeds (BVA) on cognitive functions activity in
mice by using models like scopolamine induced amnésclofen induced hypothermia and measuremeAGCHiE
activity.

EXPERIMENTAL SECTION

Collection of Plant materials

The seeds oYigna aconitifolia were collected from the plants in local area nearaAgabad, Maharashtra, India.
Sample was authenticated at the Department of BptBm. Babasaheb Ambedkar Marathwada University,
Aurangabad (voucher specimen no. 0538).

Preparation of plant extracts

I solation of saponins

Saponins were isolated from dried seed%/igha aconitifolia as described by Pal et al [12[Coarse powder of
shade dried seeds ®fgna aconitifolia were defatted with petroleum ether (60°%®Din Soxhlet's extractor. The
marc was dried and again extracted with Ethan@admnhlet’s extractor. The Ethanolic extract was evafed to
dryness in vacuum. The residue was suspended &r veatiracted with ethyl acetate and n-butanolthaedsolution
was evaporated to dryness in vaccum to providel eitstate n-butanol and water soluble portions. fiHeitanol
soluble fraction was tested for the presence absiag using haemolysis test and foam test.

Experimental Animals

Albino mice (20-22 g) of either sex were used iis 8tudy. Those animals were allowed to acclimatizeboratory
conditions for 10 days after their arrival. The raals were housed in groups of six under standargsihg
conditions. Animals were fasted overnight priodtoig administration and during the experiment. @dperiments
were carried out during the light period (08:00Q16h). The experimental protocol was approved Isyiturtional
Animal Ethics Committee (IAEC) of Y.B. Chavan Cgk of Pharmacy Aurangabad (Approval number-
CPCSEA/IAEC/P’col -14/2011-12/38.constituted as piee direction of CPCSEA, under Ministry of Animal
Welfare Division, Government of India, New Delhidia.

Drugs preparation and administration

Scopolamine (10 mg tablet/tab), baclofen (10 mdetéhb) and Piracetam (800 mg tablet/tab) is wsedtandard
drug in this study. All drugs were dissolved in @ratBVA extract was suspended in water by using sp@
Scopolamine, baclofen and piracetam were admieidtBy intraperitoneal route and BVA was administdrg oral
route. All administered substances including B\0usions and extract suspension were freshly pezgpar

Experimental protocol:

All animals were randomly assigned to 8 groups gir each group).
Group I: Vehicle treated (Normal control).

Group Il: Piracetam treated positive control (200mg/kg).

Group lll: Scopolamine treated (0.4mg/kg).

Group IV: BVA treated (100 mg/kg).

Group V: BVA treated (200mg/kg).
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Group VI: BVA (100 mg/kg + Scopolamine) treated.
Group VII: BVA 200 mg/kg + Scopolamine) treated.
Group VIII: (Piracetan200 mg/kg + Scopolamine) treated.

BVA Extract was administered by oral route for ¥sla

Behaviors evaluation:
The animals were divided into eight groups as noeetil earlier. The behavioral profiles were assedeed
nootropic activity. Each animal was subjected wftillowing behavior task: (a) Elevated plus maz# {b) Passive
avoidance paradigm.

Elevated plus maze

The Elevated plus maze (EPM) test is suggested tdimple method for the evaluation of learning sx@mory in
mice by measuring transfer latency. EPM servedxtey@ceptive behavioral model in which stimulusséxiutside
the body. An elevated plus maze consisting of tweroarms (16cm x 5 cm) and two enclosed arms (268om
x12 cm) were connected to give the apparatus & $iin appearance was used. The arms extendecdcéotral
platform (5cm x 5cm) and maze was elevated to #ighh of 25 cm. from the floor. On the first theyd@" day of
drug treatment), each mouse was placed at thefemgka arm, facing away from central platform. T&fen latency
(TL) was taken as the time taken by the mouse teeniasto any one of the covered arms with all itsrftegs. TL
was recorded on the first day for the each aniffla¢ mouse was allowed to explore the maze for andmin.
and returned to its home cage. Retention of thisked task was examined 24 h after the first day(ire. 8" day of
drug treatment).

Passive shock avoidance test

The nootropic activity was assessed using pass$iveksavoidance paradigm. Passive avoidance behbaged on
negative reinforcement was used to examine thefermg memory. The apparatus consisted of a boX (27 X 27
cm) having three walls of wood and one wall of Ri&as, featuring a grid floor (3 mm stainless steels set 8 mm
apart), with a wooden platform (10 X 7 X 1.7 cm)lre center of the grid floor. The box was illunedwith a 15
W bulb during the experimental period. Electric &h@0V AC) was delivered to the grid floor. On thirst day(7"
day of drug treatment), The mouse was placed oerltheted platform, i.e. the shock free zone (SBAY the step
down latency (SDL) was noted on the first day facte animal. Retention of this learned task was éxamh24 h
after the first day trial (i.e."8day of drug treatment).

Baclofen-induced hypothermia

It is established that GABAreceptor function influences cognitive performanmcehe mammalian brain [13].
Baclofen-induced hypothermia model was used tosassee effect of drugs influencing GABA mediatedhdéors
[14].

Experimental protocol

Two groups of mice were use@youp |: vehicle + baclofen treated (ControGroup Il: BVA + Baclofen treated.
Comprising of six animals in each groups were usdtlis study. BVA (100mg/kg) was administered afiebr 30
min baclofen (10mg/kg) was administered and reetaperature was recorded using telethermometareafery 30
min interval till 180 min.

Estimation Acetylcholinesterase

On day ninth day, all mice were quickly decapitatgdyuillotine and brain was isolated from the skuimediately.

The whole brain AChE inhibitory activity of extrasias measured as described Ellman [15]. It is pegdhat the
prefrontal cortex, hippocampus and hypothalamusnapertant regions of brain involved in processafgnemory

and they are rich in cholinergic neurons. Briethg whole brain is homogenized in ice cold 0.1 Mgphate buffer
(pH 8.0) using Remi cooling homogenizer. The hormages were centrifuged at 10,000 rpm for 20 mi#f@t and

supernatant was used as a source of enzyme in A€bdy. The total acetyl cholinesterase activithealiquot of

the homogenate was estimated. The aliquot (0.3mmad) mixed with phosphate buffer (2.6ml) (pH 8.0).this, the

substrate acetylthiocholine iodide and dithiobisfienzoic acid (DTNB) reagent were added. Acetgttholine

iodide was hydrolyzed to thiocholine and acetateABhE. Thiocholine react with DTNB reagent to produa

yellow color. The rate of formation of thiocholifi®m acetylcholine iodide in the presence of tisshelinesterase
was measured using a spectrophotometer. The ratelof development is the measure of the AChE #gtiv
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Change in absorbance per minute of the sample eas at 412 nm. The enzyme activity is expressettieas’
moles of substrate hydrolyzed/min/mg of proteineTrotein contents in the brain sample homogenatse
determined using Lowrgnethod [16].

Statistical analysis
All the results were expressed as mean * standawod €SEM). Data were analyzed using emay ANOVA
followed by Dunnett’s test and Tukey tegt0.001 ang<0.05 were considered as statistically significant.

RESULTS

Elevated Plus Maze (In absence of cognitive defigit

Transfer latency (TL) of the first day (on sevenlgy of the drug treatment) reflected acquisitionearning of
information. Whereas TL of next day"{aay or & day of drug treatment) reflected retention of infation or
memory. Mice treated orally with 100mg/kg and 200kggpf BVA showed remarkable reduction (p<0.01)inof
7" and &' day, indicating significant improvement in leamiand memory. Piracetam (used as standard) apse d
of 200mg/kg, i.p. also improved learning and memiomnice.

Elevated Plus Maze (In presence of cognitive deftyi

Transfer latency (TL) of the first day (on sevenldy of the drug treatment) reflected acquisitionearning of
information. Scopolamine hydrobromide (0.4mg/kg,)iinjected before training significantly incredsgp<0.001)
TL on days seven and eight indicating impairmeriearning and memory. BVA at the higher dose (20@g\gp.0.
for 7 successive days) successfully reversed membefigit induced by scopolamine. Piracetam (stadidat the
dose of 200mg/kg, i.p. also reversed the amnedizced by SCOPOLAMINE.

Passive Avoidance Test (In absence of cognitive it

Step-down latency (SDL) of second day (eighth dayhe drug treatment) reflected the long term memair
animals. BVA at the doses of 100mg/kg and 200mgHministered orally for seven days markedly (p<p.01
increased SDL as compared to the control groupacBiam (200mg/kg, i.p.) treated group of mice deven
successive days showed improvement (p<0.01) in meafanice.

Passive Avoidance Test (In presence of cognitivefitit)

Step-down latency (SDL) of second day (eighth dayhe drug treatment) reflected the long term memumir

animals. Scopolamine (0.4mg/kg, i.p.) significantlgcreased SDL as compared to control group, itidigza
impairment of memory (amnesia or cognitive deficBVA (100mg/kg and 200mg/kg, p.o.) administered 7o
successive days significantly reversed amnesiaciedily scopolamine. Piracetam (200mg/kg, i.p.)téc@roup

significantly reversed the amnesia induced by slzopime.

Baclofen induced hypothermia in mice

Baclofen produced fall in rectal temperature frofn58+ 0.08 C to 32.87+ 0.22 at 120 min. The peak hypothermic
effect was observed 120 min after baclofen in tehiate treated group. Pre treatment with BVA (106/kg)
significantly (p<0 .01) inhibited the hypothermictigity of baclofen.

Effect of BVA on whole brain acetylcholinesteraseeivel

Both the doses of BVA (100mg/kg and 200mg/kg) shibwaamarkable reduction in the whole brain AChE \éisti
as compared to control group. Piracetam (Used aaslatd) at the dose of 200mg/kg, i.p., also redlAEhE
activity in whole mice brain.

Effect of BVA on whole brain acetylcholinesterasedvel in presence of scopolamine

The whole brain AChE activity with Scopolamine (@g/kg, i.p.) demonstrated significant rise in AChéivity as
compared to control. BVA (100 and 200 mg/kg, psighificantly (p<0.001) reversed the effect of salamine on
whole mice brain and lowered the AChE activity.aeetam (used as standard) at the dose of 200nigik@lso
counteract the effect of scopolamine on AChE, wiiédilitate the normal learning and memory processe
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Fig. 1: Effect of n-butanolic fraction of Vigna aconitifolia (BVA) on transfer latency.
n = 5; values are presented as + mean S.E.M.
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Fig. 2: Effect of n-butanolic fraction of Vigna aconitifolia (BVA) on transfer latency.
n = 5; values are presented as mean + S.E.M.
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Fig. 3: Effect of of r-butanolic fraction of Vigna aconitifolia (BVA) on Step down latenc.
n = 5; values are presented as mean + S.E.M.
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Fig. 4: Effect of n-butanolic fraction of Vigna aconitifolia (BVA) on Step down latency in presence of cognitivaeficit. n = 5; values are
presented as + S.E.M.
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Fig. 6: Effect of n-butanolic fraction of Vigna aconitifolia (BVA) on brain AChE level.
n = 5; values are presented as mean + S.E.M.
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Fig. 7: Effect of r-butanolic fraction of Vigna aconitifolia (BVA) on brain AChE level.
n = 5; values are presented as mean + S.E.M.

DISCUSSION

Dementia is a mental disorder characterized by tdsmtellectual ability sufficientlyseverely interfering with
occupational and social activity of an individutil.may be static, the result of a unique globalirbiiajury, or

progressive, resulting in lortgrm decline due to damage or disease in the baAdg, stress and emotion ¢
conditions that may leatb cognitive dysfunctions, dementia and more oménthueat like Alzheimer’s diseast
Alzheimer's disease is progressive neurodegenerative diseasacbérized by a progressive loss of memory

cognition. Despite the severity and prevalence of thsease, allopathic system of medicine is yet to igma
satisfactory drug [17]Therefore, we were motivated to explore the paénof medicinal plants to manage -
dementia.Vigna aconitifolia is extensively used in Ayurvedic her medicine and in iets in India. It lacks
scientific grounds for iteeuropharmacological activities and to the bestw knowledge this is the first study

report its possibleffectsin vivo on the CNS

Memory is the ability of an individual to recordnsery stimul, events, information etc., retain them over sloo
long periods of time and recall the same at a ldéée when need [17]. The perception, learning, memory, ¢
decision making, in other words, all ways in whaohimals take information about the \Id through the senses,
process, retain, and decide to act on it can Bedccak cognitiol18].

A number of drugs have now been introduced in theta ameliorate cognitive deficits. Nootropic dsugelong tc
the category of psychotropic agents with selecfacilitator effect on intellectual performance, learning
memory [19]. The present studgdicates that the -butanolic fraction of seeds cVigna aconitifolia (BVA)
containing saponins, possessed nootropic actinityew of its facilitatory effect on retention ofquired learning it
mice. The present study has attempted to corréf@t&€ABA g antagonism with learning and memory. Nootrc
activity assessed by using elevated plus maze (EfM)passive avoidance paradigm, behavioral testiels
(exteroceptive models).

EPM is a widely accepted model to study nootromitivdy [20]. BVA administered orally for 7 days improv
learning and memory of mice significantly, reflettey diminished TL(the time in which the animal moves frc
the open arms to the enclosed aiand enhanced SDL values as compared to controlagsifL and SDL ¢ 7"
day of treatment reflected acquisition or learniwbereas TL and SDL of" day reflected retention of learned t:
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or memory. Thus, BVA extract meets a major criterfor nootropic activity, i.e. improvement of memadn
absence of cognitive deficit [21].

After ascertaining the memory enhancing effect, then tested using scopolamine-induced amnesic m@del
interoceptive model) to find out whether BVA woule effective in reversing learning and memory defic
assessed by the plus maze and passive avoidarazigrartests due to cholinergic perturbations. Skzopime, is a
non-selective muscarinic antagonist, induce a teanglisruption of memory by blocking postsynaptiascarinic
receptors, [22] memory deficit produced by the stamine similar to those found in age related se@NS
dysfunction.Scopolamine interfere with memory and cognitivection and subsequently causes impairment of
references (long term) and working (short term) roees [23].This effect can be antagonized by cholinomimetics,
such as physostigmine which increase brain AcherdntCholinergic neurons in the central cholinergystem
(CCS) possess an important function in the prooédsarning and memory [22]. Through augmentatiérC€S
function also associated with the pathogenesiseofgdegenerative disorders such as Alzheimer'sagdés€AD)
[24].

Scopolamine, in the present study caused amnesibs&sved by increased TL in elevated plus mazedantcase

in SDL on passive avoidance paradigRre-treatment for seven days with BVA at the dasie400mg/kg and
200mg/kg dose-dependently protected the animats fremory deficits produced by scopolamine. Thesdirfigs
suggest the possible neuroprotective role ¥ogna aconitifolia. Piracetam also revered scopolamine-induced
amnesia in agreement with earlier reports [6].

Baclofen induced hypothermia was used to assessftbet of drugs influencing GABA mediated behasiolt is
well known that diazepam, a GABA mimetic drug indscmemory impairment and the inhibition of GABA
receptor facilitates learning and memory. BaclofanGABAg agonist induces hypothermia, BVA inhibited the
GABAg mediated behavior as indicated by diminished Hyponic effect of baclofen. Sarter have postulabed t
GABA antagonists may enhance cholinergic activiybbocking neurons that reach cholinergic nervédsagfl basal
forebrain [25].

To find out whether BVA has any central cholinergitivity, the effect of extracts was evaluated Amti-AChE
activity on whole brain of mice. Acetylcholinedsnsidered as the most important neurotransmitteived in the
regulation of cognitive functions. According to tbleolinergic hypothesis, memory impairment in pattieith the
senile dementia is due to selective and irrevegsitdficiency in the cholinergic functions in theaibr[26]. This
serves as rational for the use of AChE inhibitansthe symptomatic treatment of AD in its earlyges. There are
extensive evidences linking decreased cholinesteaativity and improvement in memory [6, 26, 27bg8itive
dysfunction has been shown to be associated withaimed cholinergic functions and the facilitatioh central
cholinergic activity with improved memory [28]. ®etive loss of cholinergic neurons and decreasehiline
acetyltransferase activity was reported to be ataristic feature of senile dementia in AD [29]m8ar results
were obtained in a study whefaverniera cuneifolia has enhanced memory and protected against scopelam
induced amnesia in mice models [30].

CONCLUSION

Our research findings have displayed a link betwe@mory improving effect and cholinesterase agtiviih the
present study, effect of BVA on brain AChE was &ddboth in presence and in absence of cognitificitle
Scopolamine (0.4mg/kg, p.o.) significantly elevatadin AChE activity. In the present study, BVA &dt pre-
treatment for 7 days (100 and 200 mg/kg, p.o.)bitéd AChE activity in Brain. These results suggbst BAV by
virtue of its anticholinesterase property may digantly (p<0.001) enhanced cholinergic neurotraission in
brain and thus enhanced learning and memory fumetiBretreatment with BVA (at the dose of 100mggkgl
200mg/kg) for 7 days significantly reversed thepdamine induced rise in AChE level in mice whoteib which
indicated neuroprotective effect of BVA.
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