Available online at www.pelagiar esear chlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2012, 3 (2):193-198

Der Pharmacia Sinica

Library | SSN: 0976-8688
CODEN (USA): PSHIBD

Nootropic activity of n-butanolic fraction of methanolic extract of leaves of
Ziziphus mauritiana Lam. in mice

K han Dureshahwar, Mohammed Mubashir, Hemant D. Une*, Galib |. Hundekari
and M. H. Dehghan

Department of Pharmacology, Y.B. Chavan Collegehairmacy, Dr. Rafig Zakeria Campus,
Aurangabad, Maharashtra, India

ABSTRACT

In the present study, we investigated the effectslutanolic fraction of methanolic extract of \es of Ziziphus
mauritiana, Lam (BZM 10, 25 and 50 mg/kg) on leagnand memory in mice using Elevated Plus MazesiPas
avoidance Paradigm and Object recognition testaBé&tam was used as standard drug. The acute tgstitdy
shows no mortality up to BZM 2000 mg/kg. Decreaghé transfer latency reported with the treatmeihBZM on
the elevated plus maze after 24 hrs. and on daydriteexpressed as inflexion ratio (IR). Signifitarcrease in step
down latency was observed on passive avoidancedmara The object recognition test report increase i
Recognition Index (RI) indicates its nootropic effeNo neurotoxicity observed with all dosage usinta-rod
method. BZM 25 mg/kg also antagonises the amnes@uped by scopolamine and hence indicates invanemf
central cholinergic mechanism in its effect. Hertbe, present study proved nootropic effect of rabaolic fraction
of methanolic extract of leaves of Ziziphus maami.
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INTRODUCTION

In recent years, there has been a phenomenal misthel interest of scientific community to exploreet
pharmacological actions or to confirm the veradfyclaims made about herbs in official book of Ayeda [1].
Indian systems of medicine emphasize use of hedagraceuticals or life style changes for contngllage related
neurodegenerative disorders [2]. Various neurodemggive disorder including Alzheimer's, Parkinsorésd
Huntington’s diseases are reported to be associatéd dementia [3]. Nootropics are agents that eokathe
cognitive skills [2]. Indian system of medicinereplete with medicinal plants claimed to promotieng, memory
and intelligence (Nootropics). Plants liBacopa monniera, Azadirachta indica, Withania sdemai, Hypericum
perforatum, Albizzia lebbeck, Vitis vinifera, PargiRsengas well asOcimum sancturfd] have been investigated
for their effect on cognitive functions [5]. Saposifrom B. monniera, P. ginsengnd A. lebbeckare active
principles responsible for enhancing cognitive védrain experimental animals [1]. Since the leavéZiziphus
mauritiana, Lam (Rhamnaceaeyhows a rich presence of saponins, we investigasedootropic activity [6].
Several existing models for evaluation of learnamgl memory are based on positive and negativeoregient
behavior. However, recently it have been reported Elevated Plus Maze (EPM) introduced for mezrsent of
anxiety in rodents, could be used for evaluatiofeafning and memory in mice, although this metisodot based
on positive and negative reinforces [7]. Testingreals for avoidance behavior, active and passise classic
model based on negative reinforcement for assegsmhengnitive performance [3]. The object recommittest is a
simple and quick method to test short term memomnpdents [8].
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In the present study, we investigated the effettsloutanolic fraction of Methanolic extract of ies ofZiziphus
mauritiana,Lam (Rhamnacea&)n learning and memory in mice using Elevated Rlage, Passive avoidance
Paradigm and Object recognition test.

MATERIALSAND METHODS

Plant material

The leaves oZiziphus mauritianavere 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. 5640).

Preparation of extract

The leaves were dried under shade and powderedihg grinder mixer. The powdered material was sddke
Petroleum ether (60 — &0 to remove lipids, filtered it and filtrate wassdarded, residue extracted with 95%
methanol by soxhlet for 72hr. After extraction thelvent should filter and evaporated in a vacuurhataver
residue may be obtain is dissolved in distillederatnd extracted with n-butanol by separating furiflee filtrate
obtained was evaporated to obtain solid dry massmitanolic fraction of methanolic extct of leaw#sZiziphus
mauritiana(BZM) [9, 10].

Experimental animal

Swiss albino mice of either sex weighing betwedh23 g) were used. They were maintained at tem@5af 2°C
and relative humidity of 45 to 55% and under stad@avironmental conditions (12 h. light /12 h.ldaycles). The
animals had free access to animal food and wates.ekperimental protocol was approved by InstihglcAnimal
Ethics Committee (IAEC) of Y.B. Chavan College ofhdPmacy Aurangabad (Approval number-
CPCSEA/IAEC/P’COL-17/2011-12/41), constituted ag pee direction of the Committee for the Purpose of
Control and Supervision of Experiments on Anima@BPCSEA), under Ministry of Animal Welfare Division,
Government of India, New Delhi, India.

Experimental Design

Acutetoxicity test

The Acute Toxicity of BZM was performed as per OEG@ideline no. 425 for toxicity studies, in the iath mice
of either sex (20-25g) maintained under standaetady conditions. The animals were fasted for 3&fole
experiment. Animals were administered with singbsal of BZM. Maximum dose of BZM administered wa®@0
mg/kg.

Neur otoxicity

In this test, a knurled rod (2.54 cm in diameteaswotated at a speed of 15 rpm. All animals wetiedd to remain
on the rotating rod for 5 min. A normal mouse comidintain its equilibrium for long periods. In audrtreated
mouse, the neurological deficit was indicated bitity of the mouse to maintain equilibrium for 3 min in eacth
threetrials as described earlier, Dunham and Miya, 1#7was administered in doses of 10, 25, or 50 mg/kd, a
theanimals were tested for neurological deficit [12].1

Elevated Plus M aze

The EPM consisting of two open arms (35x6 cm) avménclosed arms (35x6x15 cm) was elevated todfghhof
25 cm. Mice were placed individually at the enchnfopen arm facing away from the central platfanyg the time
it took to move from the end to either of the ctbsems (transfer latency, TL) was noted [13]. Onfitst day, mice
(n = 5) were allowed to explore the maze for 5 mfter the measurement of TL. On the following deyjce
received vehicle, piracetam (100 mg/kg ip), scomirte (0.3mg/kg ip) 30 min before or BZM (10, 25 &@mg/kg
p.o.) 90 min before the test, and the TL was nédecdach animal. The TL was also measured on thentle day.
The TL was expressed as inflexion ratio (IR) ugimgformula:

IR = (Ll' Lo) / LO
where L = TL after 24 h or on the seventh day and-Linitial TL (s) [14, 15].

Passive Avoidance Paradigm

The step-down type of passive avoidance task iecam negative reinforcement. The apparatus caensist
transparent acrylic cage (30 x 30 x 40 cm highhwitgrid floor, inserted in a semi-soundproof olex (35 x 35 x
90 cm). The cage was illuminated with a 15W lamprduthe experimental period. Electric shock (16@0 msec,
40V DC) was delivered for 15 sec. Step Down Latef®pL) was measured. Animals showing SDL of 3-80 s
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during the first training session was preselectgdsécond and retention trials. The second sesgisncarried out
60-90 min after the first. The retention task wagied out 24hr after training. Each mouse wasragkiced on the
platform, and the SDL is recorded with an upperaftitime of 15min [3, 16].

Object recognition test

A plastic chamber (35cmx35cmx35 cm) was used inlight condition (about 40 Ix) during the light Eeaof the
light/dark cycle. The general procedure, as desdriélsewhere, consisted of three different phasdmbituation
phase, an acquisition phase, and a retention pl@sdhe 1st day (habituation phase), mice wereviddally
subjected to a single familiarization session ofrdih, during which they were introduced in the eynatena, in
order to become familiar with the apparatus. On2the day (acquisition phase) animals were subjetttedsingle
10-min session, during which floor-fixed two obg¢A and B) were placed in a symmetric positiorth@a central
line of the arena, 10cm from each and 8 cm frormtberest wall (each object occupies approximatasnSpace by
its size). The two objects, made of the same woadaterial with the similar color and smell, werdfatient in
shape but identical in size. Mice were allowedxplere the objects in the open field. The explanatime on each
object was shown (as seconds) to indicate the ergl@ctivity of mice. On the 3rd day (retentionagk), mice
were allowed to explore the open field in the pnegeof two objects: the familiar object A and a eloebject C in
different shapes but in similar color and size (& &C). A recognition index (for retention sessiaeglculated for
each mouse, was expressed as the ratio (TCx100¥(T&), where TA and TC are the time spent duritgmtion
phase on object A and object C, respectively. Tihe spent exploring any object (nose pointing talvtue object
at a distancel cm, but not mounting on the object or playinghwite object) was recorded (using stopwatch) by
hand [17].

Statistics
The observations are given as means + S.E.M. Tteewdas analyzed by one-way ANOVA followed by Dutsett
test, P < .05 was considered significant.

RESULTS

Acute Toxicity

Animals treated with n-butanol fraction a@f mauritiana(BZM) were free of any toxicity as per acceptaftdage
given by the OECD guidelines no. 425 and no maytalias found up to 2000 mg/kg. Hence three dose23.@nd
50 mg/kg were selected for present study.

Neur otoxicity
Mice treated with doses of BF (10, 25 and 50 mgikeg)e able to maintain equilibrium on the rota-eqgbaratus for
complete duration of 5 min.

Behavioral study

Elevated plus maze test

The transfer latency on the elevated plus mazeexpeessed as inflexion ratio (IR). Control mice iekkd IR of
1.841+0.657 after 24 hrs and 1.537+0.417 on d&§edpolamine (0.3mg/kg) showed significant (p < DdéEcrease
in the IR to 0.076+0.030 after 24 hrs and -0.35@%64 on the day-7. The IR was significantly (p 85).increased
by Piracetam (100 mg/kg) to 3.430+0.396 after 24 dnd (p < 0.01) 3.986+0.727 on day-7. It also laikdl
significant (p < 0.05) antagonism of the effectSzfopolamine after 24 hrs and on the day-7. Theanexa with
BZM in doses 10, 25 and 50 mg/kg increases IR 343+0.099, 1.899+0.262 (p < 0.01) and 1.977+0.4 (p01)
after 24 hrs and 2.125+0.238, 2.837+0.524 and 20684 (p < 0.05) on day-7 respectively. The BZNr{@)/kg)
also exhibited significant (p < 0.05) antagonisntha amnesic effect of scopolamine (Table 1).

Passive Avoidance Paradigm

The Step Down Latency (SDL) was assessed as iofiexdtio (IR). Piracetam (100mg/kg) showed sigaific(p <
0.05) increase in SDL and IR as compared to coghalp on after 24 hrs and day-7 and it also esgtbsignificant
(p < 0.01) antagonism of the effect of scopolanfth@mg/kg). The BZM in all the treatment groups,(28 and 50
mg/kg) increased the SDL and IR with 25 and 50mgkgwing significant (p < 0.01) increase and thevBZ
25mg/kg had also exhibited significant (p < 0.0degonism of the effect of Scopolamine (0.3mg/kayre 1).

Object Recognition Test

The increase in Recognition Index (RI) indicatedtrapic effect. The RI of control group was 51.618tP46.

Scopolamine (0.3mg/kg) shown significant (p< 0.686frease in the RI to 30.645 + 3.2 %. Piracetardr(igikg)

has significantly (p<0.01) increased the RI to 13£2.6 % and also exhibited significant (p < 0.8@jagonism of
the amnesic effect of scopolamine. The BF in theedal0, 25 and 50 mg/kg increased the RI to 53.33 2%,

195
Pelagia Research Library



Hemant D. Uneet al Der Pharmacia Sinica, 2012, 3(2):193-198

69.368 £ 2.9 % (p < 0.05) and 70.675 *+ 5.6 % (pB5Prespectively and the mid-dose 25mg/kg has extbibited
significant (p < 0.01) antagonism of the effecBabpolamine with Rl of 64.64+4.9% (table 2).

DISCUSSION

Drugs are the potential tools in the study of béral and neurobiological basis of learning and mgmwhich

may provide critical data for understanding andhtiregy disorders of cognitive dysfunctions [2]. Mamas the

ability of an individual to record sensory stimwdivents, information, etc., retain them over sbotbng periods of
time and recall the same at a later date when dgld@. Cognition, broadly defined, includes perti@p, learning,
memory, and decision making, in other words, alysven which animals take information about the wdhrough
the senses, process, retain, and decide to adtaam ibe called as cognition [18]. Nootropic drigdong to the
category of psychotropic agents with selectivelitatory effect on intellectual performance, leaigniand memory.
A number of drugs including piracetam have now he@moduced in therapy to ameliorate cognitive ciési[1].

In the present study we have investigated the pmoactivity of n-butanol fraction af. mauritianaleaves.Animal
models have been instrumental in shaping our utateiig of the ability of the brain to process mfiation.
Simple but explicable models such as the elevated maze are available to evaluate learning and anem
modulation. The time consumed by the animal to mibwen the open to the closed arm in EPM is recorded
transfer latency. The cognitive processing of gpatiformation takes place when the animal navig#ite maze at
intervals following the first exposure. Re-expostoghe maze would enable the animal to recallgdaand things
reflecting explicit memory [19]The increase in the inflexion ratio (IR) by BZM hpsoved that the n-butanolic
fraction of Z. mauritianaleaves can be regarded as a nootropic agent ini¢he of its facilitatory effect on the
acquired learning and retention [20]. The improvetre IR by BZM on the day-7 indicated its positigéect on
long-term memory [15].

The present study demonstrates that in a paradfgghast-term memory, BZM produces improvement asgive
avoidance acquisition and memory retrieval [7]. B¥#M and piracetam has shown significant increasstéep
down latency as inflexion ratio and also antagahiefect of scopolamine. This model is predictivieawersion
induced motivation [16]. Object recognition testRD was developed for testing non-spatial memoryéts
without the need for conventional reinforcers. He bbject recognition test animals treated by piem and BZM
were able differentiate the familiar object (whitiey explore in trial-1) from the novel object (whiwas
introduced in trial-2) [17]. The experimental pagad to form the object recognition/location memeris under the
condition of relatively low stress or emotional asal compared with the water maze/radial maze [Pfi¢. present
study shows that scopolamine demonstrates memargiiment while, the piracetam and BZM has increabed
recognition index significantly. The BZM and pirdé&m also antagonises the effect of scopolamifbe object
recognitionlearning paradigm allows a rapid evaluation of mgnmerformancén animals [22].

Table 1 Effect of BZM on Elevated Plus M aze

TRANSFER LATENCY INFLEXION RATIO
TREATMENT (Mean +SEM) (Mean +SEM)
(dose in mg/kg) DAY-1 DAY-2 DAY-7
(Sec) (Sec) (Sec) DAY-2 DAY-7
Control 56.50+3.58 | 24.50+4.30] 24.66%3.28  1.841+0.65  1.5370)
Scopolamine (0.3) 46.66+4.67 | 43.66+4.73 | 73.33+5.85 | 0.076+0.03 | -0.350.05
Piracetam (100) 77.00+6.52 | 17.50+1.08 | 16.50+1.57 | 3.430+0.39 | 3.986x0.77
BZM (10) 79+3.75 34.33+1.75 | 25.83+1.75 | 1.313:0.09 [ 2.125%0.23
BZM (25) 81.83+5.60 | 29.00+2.69 | 23.50+4.14 | 1.899+0.26 | 2.837+0.52
BZM (50) 60.66+4.27 | 21.66+2.17 | 13.50+1.58 | 1.977+0.40 | 3.768+0.58
Pira. (100) + Scopol. (0.3) 75.33+5.08 | 33.00+3.95 | 26.83+4.37| 1.422+0.273] 2.007+0.53
BZM (25) + Scopol.(0.3) | 77.00+6.65 | 37.16+4.47 | 30.50+4.53| 1.318+0.49 | 1.902+0.60

Data is presented as mean + SEM (n=6); one way AN@Wowed by Dunnett’s test.
*p < 0.05; **p < 0.01 vs control and scopolamine

Central cholinergic system plays an important iioldearning and memory [23, 24]. Anti-cholinergicuds like
scopolamine impair the learning process and neggtiaffect the memory performance [21, 22]. Memory
impairment in the patients with senile dementidlzheimer’s type results from a deficiency in cimaligic function

in the brain [25]. Present investigation demonesahe effect of BZM on cholinergic system. The eshation
shows that BZM has antagonised the amnesic effgfctscopolamine, improvement ilearning, memory and
cognition on the EPM, Passive Avoidance Test anpge€@tRecognition Test. This indicates the actiorB&@M on
cholinergic system, as it has long been known thatstimulation of the cholinergic system improweagnitive
processes [26]. But further study to conform itagmechanism is essential.
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Thus, it is concluded that the n-butanolic fractadrmethanolic extract df. Mauritiana,Lam(Rhamnaceadpaves
(BZM), possessed nootropic activity and also indicthe involvement of central cholinergic systemtiis
mechanism.
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Figure 1 Effect of BZM on step down latency in normal and amnesic mice
Data is presented as mean + SEM (n=6); one way AN@Wowed by Dunnett’s test.
*p < 0.05; **p < 0.01 vs control and scopolamine
Table 2 Effect of BZM on Object Recognition Test
TRIAL-1 TRIAL-2
(ET)E:;M;N/J \ (Mean + SEM) (Mean + SEM) Sec. RECOGNITION INDEX
gkg Time spent (Sec) Time spent Familiar Object  TimengiNew Object (Mean+SEM) %
Control 21.00+3.05 10.16+0.47 11.16+1.27 51.61+1.84
Scopolamine(0.3) 31.16+3.84 32+20.98 14.50+2.48 30.64+3.24
Piracetam (100) 36.83+4.04 15.83+2.60 42.83+2727 73.91+2.65
BF (10) 22.50+5.09 20.50+2.96 24.33+4.58 53.73%3.69
BF (25) 40.50+4.58 17.503.22 37.66+1.87 69.36+2.91
BF (50) 67.16+12.16 23.16+4.15 58.167.98 70.675.63
Pirace. (100) + Scopol. (0.3)  39.16%5.52 17.005.29 28.83+4.12 64.708.28
BF (25) + Scopol. (0.3) 35.50+7.27 11.00+2.20 20.00+2.91 64.64+4.98

Data is presented as mean + SEM (n=6); one way AN@Wowed by Dunnett’s test.
*p < 0.05; **p < 0.01 vs control and scopolamine
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