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ABSTRACT

In this study, the influence of acute administnatod ethyl acetate, ethanol and
agueous seed extra@fZ. mauritiana on spatial recognition memory in Wistar rats
were investigated using the Y-maze. Spatial memeoag measured by the total
number of entries and duration spent in each armthef Y-maze following
administration of the extracts intraperitoneally.j. Transfer latency (TL) in the Y-
maze was expressed as inflexion ratio (IR). Thebamof arm visits during the first
trial and second trial period were measured asnaexi of locomotor activity.
Scopolamine (0.4 mg/kg) was used to induce amnastae animals. The results
indicated that, after 24 h, IR was slightly increci¢P>0.05) by ethanol and aqueous
extracts while ethyl acetate extract significamdgluced the IR (P< 0.05) compared to
controls. All doses of ethyl acetate extract imgaispatial recognition memory after
a 24 h interval-trial interval, whereas aqueous eti@nol extracts did not showed
this impairment. All the extracts significantly deased locomotor activity of the
animals (P<0.001). None of the extracts reversedgadamine induced amnesia in the
rats. These data suggests that seed extractg ahauritiana impaired spatial
recognition memory and decreased locomotor actigityrodents, the activity of
which was greatly produced by the portion extrattg@thyl acetate.
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INTRODUCTION

Emerging evidence suggests that a number of plamsknown to be the
source of useful drugs in modern medicine (Gowd@®7] but the validity of their
traditional uses to treat various disorders mussdientifically evaluatedZizphus
mauritiana Lam (Family-Rhamnaceae) is an important tropiaaik free that contains
important source of compounds (flavonoids, glycesjdsaponins and volatile oil)
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with a wide profile of putative therapeutical applions (Dahiru, et al., 2006). It is
commonly known as Kurnna or Magarya in Hausa, demgple or Indian Cherry,
Chinese date in English (Morton, 1987).

The roots oZiziphus species are commonly used in folklore medicinetlier
treatment of diarrhea, digestive disorders, weakragr complaints, obesity, urinary
troubles, skin infections, loss of appetite, fevieronchitis, convulsion, epilepsy,
insomnia and are known for their anxiolytic andaeae properties (Msonthi, et al,
1983; Jiang, et al., 2007). Substances with seskafproperties have been shown to
play crucial role in many types of learning and reyn(Spain and Newsom, 1991;
Zarrindast and Rezayof, 2004; Alaei, et al., 200@&zenberg, et al., 2006; Kaindl, et
al., 2008) and may cause cognitive and emotionphimments. Behavioral effects of
extracts fromZiziphus mauritiana on learning and memory performance have not yet
been reported.

The use of Y-maze is based on the innate tendehcgt® to explore novel
environments (Dellu, et al., 1992, 2000). Y-mazeisimple two-trial recognition
neutral exteroceptive model used to assess the ahohippocampus dependent
navigation behavior of rodents and this has beemvsho be sensitive to disruption
by amnestic drugs and manipulations of genes assdcivith cognition (Martin, et
al., 2003; Conrad, et al., 1997, 2003). In thidgtuwe have used the Y-maze to
investigate the effect of acute administration eéd extracts oZ. mauritiana on
acquisition of memory which was unrelated to pumsht and reward in the rat.

MATERIALS AND METHODS
Plant Material: Fresh ripen fruits oZ. mauritiania were collected from Ahmadu
Bello University Farm, Zaria, Nigeria in June, 200&he ripen fruits were picked
directly from the trees and transported to the fdatwoy in open bags to avoid
fermentation. The specimen was identified and aniteted at the Department of
Biological Sciences herbarium unit of the sameitungbn. A voucher specimen (No.
7072) is deposited at the herbarium unit of foufatreference.
Preparation of Extract: After collection, the fruits were macerated in wate
remove the pulp and the seeds were rinsed in cleder. Thereafter the seeds were
spread out on a sheet and dried in the sun foneed.

The dried seeds were grounded and sieved througlesh to obtain a fine
powder (100g). This was exhaustively extractedZérh at room temperature in a
Soxhlet apparatus with 300ml each of water, ethgtate and 70% ethanol to give the
agueous, ethanol and ethyl acetate portions oéxtract respectively. Extraction was
carried out separately with each solvent. After aeah of the solvents at reduced
pressure and <40 °C, the extracts were storedO4C-2The yield was 16.7%, 3.3%
and 1.7% (w/w) for the aqueous, ethanol and ethgktade portions of the extract
respectively.

Each extract was dissolved in saline (aqueous dhdnel portion) and
polyethylene glycol 400 (ethyl acetate portion) aalininistered to each rat in doses
of 25, 50 and 100mg/kg intraperitoneally (i.p.)Cat ml/100g body weight 30 min
before subjecting the animals to the Y-maze.

Animals: Male Wistar rats (120-150g body weight) were olsdifrom the animal
house of the Department of Pharmacology, AhmadioRéthiversity, Zaria, Nigeria.
Animals were housed five to a cage and maintaimedamn temperature under a 12 h
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light/dark cycle with free access to food and walédrey were acclimatized to the
laboratory conditions 7 days before behavioral isticnd randomly assigned to 3
main experimental groups with 20 rats per groupesEhinclude ethanol extract
(Group 1), ethyl acetate extract (Group Il), anduiemus extract (Group IIlI). Each
group was further sub-divided into four subgroupthvs rats each. Each subgroup
had a corresponding control. Group IV received @k scopolamine. The
experiments were conducted in accordance withtutigthal guidelines for the care
and use of animals adapted from tBmith Africa MRC Guidelines on Ethics for
Medical Research: Use of Animalsin Research and Training.

Behavioral Apparatus: The Y-maze served as the exteroceptive model ttuatea
acquisition of spatial memory in rats. The appaatias constructed of plain wood
and consist of identical three arms. The arms wamdomly designated: start arm, in
which the rat started to explore (always open).ehavm; which was blocked during
the first trial, but open during the second trehd the other arm was always open
(Ma, et al., 2007).

Each arm was 35 cm x 6 cm x 15 cm (width x heighlgngth). The maze has
an equilateral triangular centre, each arm of thbeginning from each side of the
triangle and extending radially away from the cerat an angle of 120°, forming the
letter Y shape of the maze. It was important that three arms be made similar to
prevent preference on the part of the animal whaoduced into the maze. The floor
of the maze was covered with sawdust, which waedafter each individual trial in
order to eliminate olfactory stimuli.

Drugs and Chemicals: Scopolamine hydrobromide (Sigma, MO, USA) was a& gif
from National Institute Pharmaceutical of Reseaerid Development (NIPRD)
Abuja, Nigeria. The drug was diluted in normal sali and administered
intraperitoneally 30 min prior to behavioral tegtifethanol and ethyl acetate were of
laboratory grade.

Y-maze Test: The Y-maze test consisted of two trials separatgdam inter-trial
interval to assess spatial recognition memoryhatdtart of each session, each animal
was gently placed at the end of the start armnépaway from the central platform.
The time taken by the animal to move from the ehthe arm to the centre of the
maze was measured and recorded as the TransfecyafEL). TL was recorded for
each animal and if a rat did not get to the cenfrthe maze within 90-sec, it was
gently pushed to the centre and TL was assignedc9d$he number of entries and
time spent in each arm of the maze by each ratre@sded visually over the trial
session. Arm entry was defined as the entry dball paws into one arm.

Experimental Procedures. Thirty minutes before the first trial (traininghe animals
received different doses (25, 50 or 100mg/kg, iop.gthanol (group 1), ethyl acetate
(group II) and aqueous (group IlI) portions of ghl@nt extract in a volume of 0.1
ml/100g body weight. Control groups were injectegl. with saline (groups |, Ill and
V) and polyethylene glycol 400 (group Il) in thensa volume. Group IV which
served as the positive control received 0.4mg/kscopolamine i.p.

For the first trial, rats were placed inside thertsarm while the novel arm was
blocked with a block. Therefore, rats were ablexplore the start and other arms, but
not the novel arm during a 20min period (Ma, et daD07; Jung, et al., 2008).
Memory retrieval (second trial) was evaluated itest session carried out 24 h after
the first trial (Itoh, et al., 1990; Pearl, et &004). For this trial, trained animals were
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placed back in the maze in the same starting arth,fiee access to all three arms for
20min. TL was recorded for each animal in each &mal expressed as inflexion ratio
(IR). IR was calculated by the formula describedlawal and Bhattacharya (1992):
Inflexion ratio= (L4-Lo)/Lo
Where L is the initial TL (sec) anddis the TL (sec) after 24 h.

To measure spatial recognition memory, the numbentrsies and time spent
in each arm of the maze by each rat was recordédavelty versus familiarity was
analyzed by comparing behavior in all three arnt®e fumber of arms visited was
taken as an indicator of locomotor and exploratmtyvity.

Statistical analysis: Data were expressed as total time duration speatms during
the second trial as an index of spatial recognitr@mory and the number of entries
into each arm (as an index of locomotor activitihe effects on maze performance
were evaluated using student’s t-test and one waysis of variance (ANOVA)
whenever appropriate for determining the statilficsignificant differences among
the groups followed by Tukey's multiple comparisfpost hoc) tests. The values
were expressed as means = standard error of me&iWS Difference between
groups were considered significanfat).05.

RESULTS
Effects of acute Z. mauritiania on acquisition of spatial recognition memory in Y-
maze: As can be seen in Table 1, when given i.p. ethandlagueous portions of the
extract slightly increased the IRX0.05) while the ethyl acetate extract significantl
decreased IRR<0.001) after 24 h when compared to control. Scapale decreased
the IR as expectedP€0.001). None of the fractions antagonized the ancreffect of
scopolamine [data not shown].

As shown in Figure 1, the total duration of \&sih the novel arm was
significantly increased in animals administered hwiiqueous extract (Fig 1la;
F2.12=3.89,P=0.001 [25mg/kg],P=0.001[50mg/kg] and®=0.006 [100mg/kg]) and
ethanol extract (Fig 1b; F2.12=3.3070.005 [25mg/kg],P=0.002 [50mg/kg] and
P=0.002 [100mg/kg]) when compared with the start atiger arms after 24 h. There
was no arm difference in animals treated with etgdtate extract (Fig 1c; F2.12 =
3.89,P=0.2) but when compared to the control, animaltis group spent less time
in the novel armP < 0.01) indicating that animals in this group f@lrecognize the
novel arm after 24 h time interval.

Effects of acute Z. mauritiania on locomotor activity: The effect of the extracts on
arm visits is presented in Fig. 2a-c respectivEéle results indicate that the extracts
dose dependently decreased the number of arm nthen compared to control.
Measurement of total number of arm entries durregggdecond trial session revealed a
significant difference among the three arms in egxcip after 24 h.
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Table-1: Effect of seed extracts & mauritiania on transfer latency of rats in the Y-maze.

Treatment Dose [mg/kg] Inflexion Ratio (Mean = SEM)
Vehicle - 0.17 +£0.02
Ethanol fraction 25 0.22+0.01

50 0.25 +0.02
100 0.20 + 0.04
Ethyl Acetate fraction 25 -0.33 £ 0.02**
50 -0.65 £ 0.01**
100 -0.69 +0.05**
Aqueous 25 0.21 +0.02
50 0.20 + 0.04
100 0.25 +0.03
Scopolamine 0.3 -0.77 £ 0.01*

Transfer latency is expressed as the inflexiorrati

Drugs were administered 30 minutes before the@esgsithe Y maze.
Data are expressed as mean + SEM

P<0.05, ** P<0.01 compared to control (vehicle) n =5

EEEE

DISCUSSION

The two-trial Y-maze is a specific and sensitivet tef spatial recognition
memory in rodents (Conrad, et al., 2003). Theredgts on an innate tendency of rats
to explore a novel environment but not on learnengew behavior or rule. Some
studies have also used the number of arm visienagadex of locomotor activity as
well (Dellu, et al., 2000; Ma, et al., 2007). Theaze used in this study involves no
aversive stimuli and was considered suitable faweating memory. The experiment
described in this communication, to the best of knowledge, is the first to report
that pre-training administration of seed extracZomauritiana caused deficit in the
rat’s acquisition of spatial recognition memory.

In this study, animals treated with ethanol andeags portions of the extract
were able to distinguish the novel arm from theeottvo familiar arms after a 24 h
ITI. This suggests that these portions of the etdra did not display any effect on
acquisition of spatial recognition memory 24 h afiéministration. However, animals
administered with ethyl acetate portion of the &otirlike the anti-muscarinic drug
scopolamine, failed to recognize the novel armra®# h interval indicating that,
there must have been very little perception of éngironment stimuli during the
training session. This is reflected by the decr@asdR and duration of time spent in
the novel arm of the maze when compared to therasnfThese observations imply
that, this portion of the extract influence acqiosi of memory or impair
performance on spatial memory tasks by alteringalesystems involved in spatial
memory.

Spatial memory as measured by the Y-maze tests ejgerdlent on
hippocampal learning and memory function and isateel to the NMDA
receptor/Ca2+ influx signaling pathway (Dellu, et 2000; Conrad, et al., 2003). It is
possible that, compounds contained in the ethytabeeportion of the extract may
inhibit this hippocampal NMDA receptor/Ca2+ signglipathway.
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We found tha®Z. mauritiania reduces locomotor activity in the animals. The
reduction in locomotor activity in the Y-maze tesinfirms the sedative or central
activity of Z. mauritiania, since it is conceded that, this activity is adimn of the
excitability level of the central nervous systemafMur, et al., 1971). Although some
authors suggest that flavonoids and oilsZadphus species could be the potential
active components in sedation (Cheng, et al., 28600}he efficacy of the extract is
perhaps better explained by the array of chemiaatgng in concert rather than a
single chemical found in the plant.

Our present study demonstrates that seedd. afauritiania extracted with
ethyl acetate not only impair the acquisition bisbaconsolidation and retrieval of
spatial recognition memory in animals in the Y- makhe observations indicates that
Z. mauritiania may contain compounds that maybe useful in thesldpment of
therapeutic agent for neuro-protection.
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Figure-1: Effects of acute administration seed ericts of Z. mauritiana on the spatial
memory of rats in Y-maze after 24 h inter traininginterval.

. This was assessed by determining the effect ofaguéa), ethanol (b) and ethyl acetate (c)
extracts on mean total duration (seconds) of amisvior rats visiting the novel, start and
other arms 24 h after drug administration.

. Data are expressed as mean = SEM

. * P<0.05, ** P<0.001 for difference in performance of rat in ttevel arm compared to the
start and other arms. B<0.05 for difference in performance in the novel dvetween rats
treated with the extract and controls. n = 5 peugr
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Figure-2: Effect of seed extracts oZ. mauritiania on locomotor activity.

+ Panel a-c indicates effect of aqueous, ethanol ethgll acetate extract respectively. All
fractions of the extract decreased the locomottivinc during the trial period but not 24 h
later as reflected by higher number of arm visits.

Data are expressed as absolute number of arm {risitsn + SEM).

P< 0.05 ** P< 0.01 for difference in number of arm visits dgrinial compared to 24 h later.
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