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ABSTRACT

The present study was designed to evaluate theolgtigi effects of ethanolic extract of leaves ofiptus
mauritiana Lam (ZME). It contains flavonoids, sajpm) alkaloids and tannins as major chemical cdostits. The
experimental model used was elevated plus mazeligiidand dark box paradigm. The effect of extract

neurotoxicity was studied using rota-rod apparatlibe result of the study showed that treatment didizepam
and ZME significantly (p < 0.05) increased the tispent and the number of entries in open arms acdedsed the
time spent in closed arms compare to normal coritr@levated plus maze. On the light and dark teragigm the
treatments with diazepam and ZME significantly (©.85) increased the time spent in bright arenanbar of
entries in bright arena and decreased the time spethe dark arena. The extract shows absencesofatoxicity
on rota-rod. It is concluded that the ethanolicraxt of Ziziphus mauritiana Lam. leaves possessesobtic

effects.
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INTRODUCTION

The complexity of daily life in modern society fregently leads to varying degree of anxiety [1]. Hmnaaxiety is a
feeling of apprehension, uncertainty or tensiormsténg from the anticipation of imaginary or unrdhteat.
Anxiety is generally caused by a number of reasonmrtant one is chronic medical conditions anésgrin the
daily life. Anxiety affects one-eighth populati@rorldwide and has become an important researchiarde field
of psychopharmacology [2].

Currently, the most widely prescribed medicatiomsdnxiety disorders are the benzodiazepines (BEDyvever,
the clinical uses of benzodiazepines are limitedhgjr side effects such as psychomotor impairmaatentiating
of other central depressant drugs and dependeatwiét}i [1].

Ziziphus mauritiand.am. plant is widely used in folk medicine. Theivas parts oZ. mauritianaLam. like leaves,
fruits and seeds also used in folk medicine forioter purposes. Th&. mauritianaLam. leaves contains
flavonoids, saponins, alkaloids and tannins as mej@mical constituents [3, 10]. Hence the presémtly was
designed to evaluate the anxiolytic activity Biziphus mauritiand.am. leaves.
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MATERIALSAND METHODS

Plant material

The fresh leavesf Zizyphus mauritianaere collected from Aurangabad, Maharashtra, ladi@ air-dried in shade
at room temperature. The plant was identified anthenticated at the Herbarium of Botany Departnignt
Babasaheb Ambedkar Marathwada University, Aurandiablae dried leaves were powdered mechanicallykapd
separately in airtight container till the time afeu

Preparation of extract

The powdered leaves were defatted with petroleurarg60-86C) in soxhlet’s extractor. The mark was dried and
extracted with ethanol. The ethanolic extract wasperated to dryness in vacuum. The mass was sfored
refrigerator and considered as the extract (ZME).

Experimental animals

Albino rats (Wistar), weighing between 180-230 fyeither sex were used in this study. The animaisevallowed
to acclimatize to laboratory condition for 10 dafter their arrival. The animals were housed intoug of six
under standard housing conditions. The animals feetavith standard animal feed and allowed watehibitum

All the procedures were performed in accordanceh wtite Institutional Animal Ethics Committee (IAEC)
constituted as per the direction of the Commitieetfie Purpose of Control and Supervision of Experits on
Animals (CPCSEA), under Ministry of Animal Welfam®ivision, Government of India, New Delhi, India.
(CPCSEA/IAEC/P’c0l/19/43)

Experimental Design

Acutetoxicity

Acute toxicity study was carried out as per thedbigation for Economic Co-operation and Developm{@ECD)
guideline 423. ZME were administered orally in dosé 300, 1000 and 2000 mg kipody weight to groups of
female rats (n=3). Animal were observed individyalfter dosing at least once during the first 3@,npieriodically
during the first 24 h, with special attention givdaring the first 4h, and daily thereafter, foraoof 14 days.
Percentage mortality and toxic reactions were nf@gd

Elevated plus maze

The wooden maze consisting of two open arms (leB@tkm X breadth 10 cm) and closed arms of the sspee
(Height 40 cm). The arms of the same type were sippdo each other, with a central square of 10 The maze
was elevated to a height 50 cm above the floors Rate placed individually in the center of thespinaze facing
an enclosed arm. The time spent by rat during &x 5 min. on the open arm and closed arms wasdedalong
with the number of entries into the open and clas®as [5, 7].

Light and dark box

The apparatus consist of an open top wooden box. digtinct chambers, a black chamber (20 X 30 XcB8f
painted black and illuminated with dimmed red ligimtd a bright chamber (30 X 30 X 35 cm) paintedteviand
brightly illuminated with 100 W white light sourcewere located 17 cm above the box. The two chasnlvere
connected through a small open doorway (7.5 X 5sitnated on the floor level at the center of thdipon [7-8].

Following the elevated plus maze test, the animes placed at the center of the brightly lit arem&hie light and
dark box. The number of entries into and the tipens in the bright and dark arena were noted.

Neur otoxicity

Neurotoxicity was studied using Rota-rod test. Aiked rod was rotated at a speed of 15rpm. Allrtie used were
trained to remain on the rotating rod for 5 mintekfthe drug treatment the rats again placed aatingt rod. The
neurological deficit was indicated by inability thfe rat to maintain equilibrium for 3 min in eachtloree trials as
described earlier, Dunham and Miya, 1957 [4]. ZM&S administered in doses of 50, 100 or 200 mg/kg.

Statistics
The observations are given as means + S.E.M. The Was analyzed by studentsest, and compared with
standard treatment group. P < 0.05 was considégadisant.
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RESULTS

Acute toxicity study

The rats treated with ZME 300, 1000 and 2000 mgkgally exhibited normal behavior, i.e. they wererglwith
normal grooming, touch response and pain respofisere was no sign of passivity and secretary sigase
normal. No mortality was reported for any dose.

Elevated plus maze:

Time spent by normal control rats in open arms 8280 + 4.88 sec.; and in close arms was 253.33& $Sec.
Number of entries in open and close arms was 3.835% and 4.17 + 0.30 respectively. Treatment ditizepam
and ZME significantly (p < 0.05) increased the tigpent in open arms and decreased the time speldsied arms
compare to normal control. Significant increaséhim number of entries in open arms was also reghorte

Table 1: Effect of Extractson behavior of ratsin Elevated plus maze

Treatment Time spent () Number of entries

Open arm Close arm Open arm Close arm
Normal Control 33.50 +4.88 253.33 +5.98 3.33.61 4,17 £0.30
Diazepam 58.17 +5.61 223.00+6.07 6.00%0.52 3.17 +£0.60
(1mg kg™
ZME 45.33 +£6.78 224.50 + 8.30 3.17+0.48 4.17 +0.87
(50 mg kg™
ZME 52.67 +9.32 209.00+8.30 5.67+0.80 4.33+0.76
(100 mg kg
ZME 62.50 + 9.96 208.83+11.79 5.17+1.08 3.67 +0.56

(200 mg kg™

n=6, "p< 0.05vs. Normal control (student’s t test)

Light and dark box:

Normal control rats spent 18.76 + 3.98 sec. inHireyena and 278.17 + 4.17 sec. in dark arena. Muwfentries
noted in the bright arena was 3.00 £0.52. Diazepigmificantly (p < 0.05) increased the time spenbiight arena
i.e. 86.67 = 7.52 sec and 6.00 £ 0.73 number afentThere was significant (p < 0.05) decreagbértime spent in
dark arena by the diazepam treatment. All thetrtreats with ZME also significantly (p < 0.05) inese the time
spent in bright arena, number of entries in bragieha and decreased the time spent into the denla.ar

Table 2: Effect of Extractson behavior of ratsin bright and dark arena paradigm

Treatment Time spent in chamber (s) No. of entriesin

Dark Bright bright chamber

Normal Control 278.17 +4.17 18.67 £ 3.98 30052
Diazepam 209.17 £ 7.59 86.67 +7.52 6.00£0.73
(0.5 mg kg™

ZME 263.83 +5.64 30.67 £4.02 3.17 £ 0.48
(50 mg kg™)

ZME 220.17 +6.05 77.17+4.41 6.17 +0.90

(100 mg kg¥)

ZME 214.33 £ 4.65 82.00 + 4.65 10.83+0.75
(200 mg kg¥)

n=6, "p<0.05vs. respective control (student’s t test)

Neur otoxicity
The rats treated with doses of ZME (50, 100 and 2@@0kg) were able to maintain equilibrium on théarood
apparatus for complete duration of 5 min.
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DISCUSSION
The present study was designed to evaluate anxi@ffects ofZiziphus mauritiand.am. leaves extracts in rats.

The two experimental model of anxiety, elevatecsphaze and bright and dark arena, are based @ssuenption
that unfamiliar, non-protective and brightly litveronmental stress provokes inhibition of normah&eor. This
normal behavioral inhibition is further augmentadtie presence of fear of anxiety like state.

The elevated plus-maze (EPM) is considered as éritbeovalid ethological animal models of anxietycg it
employs natural stimuli (fear of a novel, brighlityopen space and fear of balance of a relatinelyrow and raised
platform) capable of inducing anxiety in humansisTiest has been described as bi-directionallyisemso both
anxiolytic drugs, particularly benzodiazepines amdiogenic agents used in humans [3]. The numbentfes in
open and close arm reflects the safety of closet avith relative fearfulness of open arms. The ctdun in entry,
time spent and increased defection is indicatidnkigh level of fear or anxiety. Anxiolytic drugsdreases the
number of entries and time spent in open arms][7, 9

The treatment with diazepam and ZME significantigreased the time spent and number of entriesogo arms
and reduced the time spent in enclosed arms.

In the light and dark box paradigm, the brighttyehvironment is a noxious environment stressat thhibits the
exploratory behavior of rodents. Reduction in numbk entries, time spent and rearing behavior ia light
chamber is regarded as markers of anxiety [7, @ Tesult shows that treatment with diazepam andEZM
significantly increased the time spent in brighdrer and reduced the time spent in dark arena.r&éatrtent groups
also showed increase in the number of entriesdrbtight arena.

The result of both the experimental models provedanxiolytic effects of ethanolic extractfziphus mauritiana
Lam. leaves.
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