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ABSTRACT

Objectives: To evaluate CNS depressant and behavioral effects of zopiclone
in comparison with BZD (lorazepam) by using different animal models.
M ethods: Pharmacological assays used for evaluating CNS Depressant
activity arerighting reflex test, pentobarbitone sleeping time potentiation,
Rotarod apparatusand Incline plane performance test in albino mice. Open
field apparatus (OFT) was used to study behavioral effects. Dataanalyzed
by student’s unpaired-‘t’ test and p<0.05 considered significant. Results:
Zopiclone (7.5mg/kg p.o.) did not inhibit the Righting reflex however sig-
nificant (p<0.001) potentiation of Pentobarbitone sleeping time and de-
creased fall off timein Rotarod aswell asinclined planetest (P<0.05, P<0.02
respectively) were observed. In OFT increased in exploration (P<0.001)
suggestive of anxiolysiswas observed. Conclusions: Zopiclone (7.5mg/kg
p.o.) has weak CNS Depressant activity and more selective behavioral
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activity compared to BZDs.

INTRODUCTION

Advancein science and technology has contrib-
uted to an enormousimprovement inthequality of life
of humankind. However, modernlifestress, associated
trialsand tribulation areresponsiblefor thesurgeinin-
cidenceof variety of psychiatric disorders. Path break-
ing research in psychopharmacol ogy hasflooded the
market placewith drugsfor specification. For instance,
benzodi azepines (diazepam, nitrazipam lorazepam and
aprazolam etc) arethemost frequently prescribed syn-
theticdrugsfor variety of condition particularly anxiety,
depression, epilepsy and insomnia. But these
psychoneural drugshavevery serioussideeffectslike
chronic use of benzodi azepines causes deterioration of
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cognitivefunction, physical dependenceand tolerance.
Besdesaddictionliabilities, benzodiazepinesadversdy
affect therespiratory, digestive and immune system of
body and the chronic treatment with benzodiazepines
often prove more harmful inthelonger run®. Inthis
context, aresurgence of interest in medicineisseen so
astodiscover newer drugswith significantly lesser side
effectsthan that observed with conventiona drugswhile
having comparableefficacy.
Cyclopyrrolonesareanew classof psychothera-
peuti ¢ agents possessing apharmacol ogical profileof
high efficacy and low toxicity. Zopicloneisthefirst of
theCyclopyrrolones, chemicd structureof whichiscom-
pletey different from BZDs. Qualitatively it possesses
similar pharmacological profile as BZDs. It acts at
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GABA-BZD-CI- -ionophore-receptor eventhenrela
tively more specific in action i.e. more potent
Hypnosedativeand weak anticonvul sant-musclerel ax-
ant. This specificity isdueto itsdistinctive binding
mechanism at thesite closeto rather than identical to
the site occupied by BZDS%4.

Earlier invitro and animal studies have demon-
strated that Zopiclone causes minimal impairment of
psychomotor skillsand menta acuity inthemorning af-
ter a bedtime dose, which isthought to be duetoits
short half-life of about 5 hoursand no long acting me-
tabolites. Zopiclonehasal ow dependenceliahility. Thus,
withitsshort duration of action and good tolerability
profile, Zopiclone could beagood aternativeto the
benzodiazepine hypnoticg*9.

Present study wastherefore designed to confirm
thefindingsof earlier studiesand to evaluate CNSde-
pressant and behavioral effects of Zopiclonein com-
parison with BZDs (Lorazepam) with referencetoits
selectivity and efficacy.

Aim and objectives

Present study isasingle dose pharmacodynamic
study designed to evaluate CNS depressant and be-
haviord effectsof zopicloneby using different animal
models.

To compare these actions with conventional
Hypnosedativei.e. BZD (Lorazepam).

MATERIALSAND METHODS

Present study has been conducted at Government
Medica College, Mirg. Theexperimentd protocol was
approved by Institutional Animal Ethics Committee
(IAEC).

Experimental animals

Albino miceweighing 20-25gmsof ether sex, bred
in Central Anima House (CAH) facility of the Govern-
ment Medical College, Mirg were used for the study.
Theanimalswere housed under standard |aboratory
conditions, maintained on natura light and dark cycle
and had free accessto food and water. They were ac-
climatized to | aboratory conditions before the experi-
ment. Pre-experiment screening for righting reflex was
done 1 day prior to rule out CNS disco-ordination.
Theanimal sthat show positiverighting reflex were se-
lected for study. Each animal was used oncein every

experiment. All experimentswere carried out in day-
light.
Drugsand doses

Doses were selected from earlier studies.
Lorazepam (Ativan 2mg tablet obtained from Wyeth
LederleLtd.) dissolvedin DW givenordly (p.o.) inthe
dose of 5mg/kg. Zopiclone (Zopicon 7.5mg tablet;
obtained from Intas Pharmaceuticals Ltd.) suspended
in0.25% CMC, givenordly (p.o.) inthedoseof 7.5mg/
kg, Pentobarbitone sodium givenintraperitoneal (i.p.)
inthedose of 40mg/kg.

Test methods

Animasweredividedinto variousgroupsin such
way that 6 animal sweretherein each group. Group-A
received 0.1ml NSorally served as control for all ex-
perimentsexcept righting reflex test whereanimalsre-
ceived Pentobarbitone (40mg/kg) IPascontrol, Group
—B received Lorazepam (Smg/kg) served as standard
& Group—C received Zopiclone (7.5mg/kg). Each ani-
mal was treated with respective drug 30 min before
experimentation. Following arethe detail s of experi-
ments performed.

Righting reflex test

Drugslike barbituratesinduce hypnosisby CNS
depression easily determined by loss of righting reflex.
Inrighting reflex test animal isare kept gently onits
back over an undulated surface, normally it corrects
immediately; if retained on back for 30secsor moreit
isrecorded asloss of righting reflex. Loss of righting
reflex istaken asindex of CNS depressiont®.

Pentobar bitonedeepingtimepotentiation

Pentobarbitone (barbiturate) produces quick on-
set of deep asindicated by loss of righting reflex and
recovery isalso easily detected asthe animal regain
righting reflex. Animasin dl threegroupsreceived the
respectivedrugsand 30 min later treated with Pento-
barbitone (40mg/kg) IP. Thetimeinterva betweenloss
of righting reflex and regppearance of righting reflexis
recorded asduration of deep. Theanima that corrects
itself 3timesin 1 minisconsidered to haverecovered
fromdrug effect!”.

Open field apparatusbehavior (OFT)

Open field apparatus (OFA) is designed as de-
scribed by Gray and Lalji (1971) with little modifica-
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TABLE 1: Observationsin Rightingreflex & Pentobar bi-
tone dleepingtime potentiation test
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TABLE 2: Observationsin Rota-rod appar atusand inclined
plane performance

Duration of

G:ﬁ%ps Treatment R;gng)r:gTreatmmt sleep(min)
(n=6) (Mean + SEM)
A C ! Control
ontrol (pentobarbitone 40mg/kg) Absent NS(0.1ml) 63.3+1.2
B  Lorazepam (5 mg/Kg) Present lzg ﬁzg?ﬁarg;] 85.8+2.2*
C  Zopiclone (7.5 mg/Kg) Present ZOPICIONE agg 5y 4 g

(7.5mg/Kg)
Each group consists of 6 animals. Valuesare M ean + SEM, data

analyzed by student’s unpaired-‘t’ test. (* P<0.001 compared to
control; @ P<0.05 compared to L orazepam)

tions. Dimensionsare 100cm x 100cm x 40cm made
up of themacol open from top and bottom kept onwhite
tabletop; surfaceisdividedinto 25 equa squaresi.e. 9
centra and 16 peripheral. Theanima swerepretreated
with the samples (Zopiclone7.5mg/kg and reference
drugs) 30min before. During 5 min session of observa
tion, each animal isplaced inthe corner of openfield
apparatus & behavior of animal as determined by
ambulation (number of squares entered with both fore-
limbs) and, exploration (number of central squaresen-
tered) wasrecorded!®.

Rotarod apparatustest

TheRotarod apparatus described by Dunham and
Miya(1957) was used for thetest. Albino miceunder-
went apretest on the apparatus. Only those animals,
which had demonstrated their ability toremain on the
revolvingrod (5 rpm) for 3min, wereused for thetest.
Theanima sweretreated inthe sameway asmentioned
under test methods. During experimentation micewere
placed upon the bar and the time spent upon therotat-
ing bar (fall off timein secs) for each animal wasre-
corded, if theanimal did not fall off thefall off timeis
assignedto3min. Decreaseinfall of timewastaken as
anindex for CNS depression’®9,

Inclined planeperformancetest

Theplanehad two rectangular plywood boards con-
nected a oneend by ahinge. Oneboard wasthe base;
theother wasthemovableinclined plane. Two plywood
side pand swith degrees marked ontheir surfacewere
fixed on the base. Plane was kept inclined at 45°. In
presel ection sessionsthe animalswere placed at the
upper part of theinclined planeand weregiven 5 mins
to hangonor tofall off theinclined plane; theanimals
unableto remain on planefor 3-5minswerere ected
and animalsthat remain oninclined planefor morethan
5minassigned to havefal off timeof 5mins. During

Fall off timein secs(M ean = SEM)

Groups Treat t
(n=6) reatmen Rota-rod Inclined plane
apparatus performance
A Control (0.1 ml NS) 210+ 134 243.3+20.3
B Lorazepam (5 mg/Kg) 156.7 £ 4.2%**  133.3 4 13.3%%*
C Zopiclone (7.5 mg/Kg) 170.2 + 6* 180.5+3.1**

Each group consists of 6 animals. Valuesare M ean + SEM, data
analyzed by student’s unpaired-‘t’ test. (* P<0.05, **P<0.02,
***P<0.01 compared to control)

experimentation fall off timein secswasrecorded for
each animal and decreased fall off timewastaken as
criteriafor CNS depressi on(*014,

Satistical analysis
Dataanalyzed by Student’s unpaired-’t’ test. All

theresultswere expressed asmean (+SEM).
P <0.05was considered significant.

RESULTS

Righting reflex test

Zopiclonedid not inhibit righting reflex at dose of
7.5mg/kg like Pentobarbitone (TABLE 1).

Pentobar bitonedeepingtimepotentiation

In the potentiation of Pentobarbitone sleep test,
Zopidonesgnificantly increased thedegpingtimeinmice
at doseof 7.5 mg/kg compared to controls (P<0.001)
and Lorazepam 5mg/kg (P<0.05) indi cating potent hyp-
noticactivity (TABLE 1).

Rotarod apparatustest and Inclined plane per-
formancetest

Zopiclone(7.5mg/kg) showed weak CNS depres-
sant activity compared to Lorazepam in both thetests
for ng motor co-ordination. (TABLE 2).

Open field apparatusbehavior (OFT)

INOFT Zopidonesignificantly increased ambulaion
and exploration (P<0.001). Thisactivity was compa
rableto Lorazepam (TABLE 3).

DISCUSSION

Rightingreflex test and Pentobarbitonesleeping
timepotentiation

Barbiturate like drugs produce hypnosedation by
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TABLE 3: Observationsin OFT

Open field apparatus behavior (OFT)
Number of central Number of squares

Clopste) iy Spaweise  avesMens
Control (A) NS(0.1ml) 45+0.43 224+ 124
Lorazepam(B) 5 13+1.5 * 43.4+1.79%*
Zopiclone (C) 75 10.3+0.67 * 43.4+1.79%

Each group consists of 6 animals. Valuesare M ean + SEM, data
analyzed by student’s unpaired-‘t’ test. (* P<0.001 compared to
control)

CNS depression determined by absenceof righting re-
flex; however hypnosedation produced by BZDsdid
not inhibit righting reflex suggestive of more selective
actionsand lack of neuronal depression. Present sudy
clearly demonstrated that Zopiclone (7.5mg/kg) didn’t
causeneurond depression. Furthermoreit showed po-
tent hypnotic activity determined by significant poten-
tiation of Pentobarbitone sleeping time compared to
Lorazepam. Thispotent hypnosedativeactivity isthought
to be due to its potent agonistic activity at omega-1
receptor subtypeof central BZD-receptor(*2,

Rotarod apparatustest and Inclined plane per-
formancetest

Inclined planemethod was originaly devel oped for
testing curare-like agents. Later on, it hasbeen used by
many authorsfor testing compoundsfor musclerel ax-
ing activity of both centraly acting and periphera act-
ing musclerelaxants. Zopiclone (7.5 mg/kg p.o) made
the animals unableto stay on inclined plane and de-
creased thefd| off time. It a so reduced the time spent
on therevolving rod by miceintherotarod test, atest
mainly used to screen centraly acting musclere axants.
However it wasfound weak myorelaxant in both tests
compared to Lorazepam (5mg/kg p.o.). This study
clearly demonstrated that it isaweak myorelaxant and
thisactivity wasmoreininclined planetest compared
to Rotarod test thisrepresented that its musclerel ax-
ant activity, which could beduetoitsperiphera actions
and not dueto CNS depressant activity!19.

Open field apparatusbehavior (OFT)

Explorationinanew environment isan essentia
part of normal behavior it isdetermined by ambulation
in OFA, Animals show lower ambulation valuesin
new environment dueto anxiety andfear. Disinhibitory
actionsof anxiolyticsincreaseambulationin new envi-
ronment by releasing novelty induced suppression of

behaviort®. Present study clearly demonstrated that
Zopidone(7.5mg/kg) had S gnificant anxiolytic activity
and it was comparableto Lorazepam (5 mg/kg).

CONCLUSIONS

Zopiclone (7.5mg/kg p.o.) hasweak CNS depres-
sant and potent anxiolytic activity comparable to
lorazepam. Hence drug could be agood substitute for
BZDsintreatment of behaviora disorders.
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