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ABSTRACT

Parkinson's disease is a neurodegenerative comditln this disease nigro striatal dopaminergic pa#ty is
demaged. In addition to dopaminergic neurons whpcbkdominantly are affected, some other neurotratiemi
systems (i.e. serotonergic system) are also indalvgathophysiology of this disease. Hence, wdietuthe effect
of sertraline, as a selective serotonin reuptakkikitor, on catalepsy produced by unilateral infusiof 6-
hydoxydopamine (6-OHDA) into the substantia nigrampact part (SNc). Male wistar rats weighting IRiIBg
were used in the present study. In order to indexeerimental parkinsonism, 6-OHDA [(&/rat) was infused
unilaterally into the SNc of rats. 6-OHDA induceatalepsy (p<0.001) was evaluated by the aid of atest 5, 60,
120 and 180 minutes after intraperitoneal (i.p.Jettions of the drugs. Sertraline (1 and 2 mg/kg)imarkedly
attenuated the cataleptic behavior (P<0.001). Téffect of sertraline is reversed by NAN-190 (0.%kapgi.p.)

( p<0.001). In conclusion sertraline possibly waetivation of 5HT, receptors is able to improve motor disorder in
this model of Parkinson's disease.
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INTRODUCTION

Parkinson’s disease is an age related neurodedimeeaad a debilitating disorder. Approximatelym@llion people
in the world affected by this disease [7]. Motofides such as bradykinesia, Akinesia, rigidity amemor are the
major symptoms of this disease [9].

Precise mechanism underlying of Parkinson’s disgasely has been understood. Accordingly, degerteraif
dopaminergic neurons, projecting from Subesteriisancompact pars (SNc) to the striatum, is resiidam$or this
disease. This destruction leads to a reductionoathine synthesis and striatal dopamine levels. [D8pamine
replacement therapy with L-Dopa is the gold stratély symptomatic treatment of Parkinson’s disefel4].
Since long-term use of this regimen fails to effectl patients experience motor disorders such slsirysia and
wearing off [9], it seems that new therapeutic tefgies must be utilized to effectively overcomeParkinson's
disease associated motor disorders. In additiomdeement dysfunction, non-motor disorders suchegsabsion
and anxiety are experienced by Parkinson’s dispatents [20].

Sertraline is a selective serotonin re-uptake ithil{SSRI) that is widely used to treatment of ysive conditions

in patients with PD [16]. Studies show that theos@mergic system plays a pivotal role in the motaiteof normal
motor functions. This effect is mediated throughi®rs receptors within the basal ganglia [9,3]. It sediet
activation of 5-HT, receptor is able to exert anti-parkinsonism proypEt3]. Since sertraline increases serotonin
levels in synaptic cleft [16], thus whether seitralcan act as an antiparkinsonian drug in 6-hygltogpamine (6-
OHDA) induced hemi-parkinsonian rats is of interest
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MATERIALSAND METHODS

Chemicals

All chemicals purchased frorSigma Chemical Co(USA). Except for sertraline which received agift from
SOHA Pharmaceutical Cdsolutions were made freshly prior to experimaataby dissolving in 0.9% normal
saline. The drugs were injected intraperitoneally.X except for 6-OHDA which was injected intotlstibestentia
nigra. Movement disorder was assessed by barnest ®0, 120 and 180 min after drug administration.

Animals

Male wistar rats weighting 180-200g were used ie fresent study. Animals were allocated in standard
polypropylene cages, four per cage, under 12:1ddk schedule and at the temperature 25 + 2°Carfinals
were provided food and wated libitium. All Experiments were done according to ethicaldgline of Tabriz
University of Medical Sciences for the care and afskaboratory animals (National Institutes of HadPublication

No 85-23, received 1985).

6-OHDA lesion surgery

6-OHDA lesion surgery was performed under genemakthesia. For this propose, rats were anaesttiedzeply
with intraperitoneal (i.p.) injection of Ketamin8Qmg/kg) and xylasine (5 mg/kg). Then their headsewmounted
in a stereotactic apparatus frame at flat skullitipyzs The scalp was shaved with standard shaviaghime and
scraped with iodine and a small central incisiordento appear skull. A 23 gauge sterile stainlessl sannula as a
guide cannula, firmly was implanted to injectiotedor subsequent insertion of the injection tutie the SNc. The
coordinates for this position were designated alingr to the rat brain in stereotaxic coordinate$]:1
anteroposterior from bregma (AP) = -5 mm, mediokdtéfom the midline (ML) = -2.2 mm and dorsoveftirmm
the skull (DV) = -8.8 mm. Desipramine (25 mg/kg)samjected intraperitoneally 30 min before intraaignjection
of 6-OHDA to limit degeneration of noradrenergiarens [1]. Then 6-OHDA (&g/ per rat in 2u saline with 0.02
% ascorbic acid) was infused by infusion pump aetftbw rate of 0.2u/mine into the left subestentia nigra. At the
end of injection, injection tube was kept for andigidnal 2 min and then slowly was retracted. Afl these
procedure were exploited for Sham-operated anitmalshey only were injected 2 vehicle of 6-OHDA (0.9%
saline containing 0.2% (w/v) ascorbic acid).

Catalepsy evaluation

Catalepsy was measured by means of standard bantésis method, interior paws of rats were pthoger a 9 cm
high standard wooden bar and time course of reterdf rats in this imposed posture was considesed bar test
elapsed time. The end point of catalepsy was cersitito occur when both front paws were removenh fitee bar
or if the animal moved its head in an exploratogrgaigm. A cut-off time of 180 seconds was appliad.
observations were carried out by an observer thatumaware from entity of treatment.

Statistical analysis

Statistical analysis of each data set was calallaie use of SigmaStat softwarBata were expressed as the
mean+SEM, and were analyzed by one-way ANOVA inheexperiment. In the case of significant variation
(p<0.05), the values were compared by Tukey test.

RESULTS

Effect of 6-OHDA on catalepsy behavior

Catalepsy elapsed time was measured in three grafupsts including of normal, sham operated andHBR@
(8ug/2ul/rat)-lesioned groups. As it has been shown ihetdh 6-OHDA (&g/2ul/rat) was able to exert (p<0.001)
marked immobilization in contrast with normal amds operated groups.

Effect of Sertraline on the intact rats
Four groups of intact rats received normal salisevall as one of three different doses of sertea(ih5, 1 and 2
mg/kg, i.p.), respectively. As shown in table 2tisdine alone is not able to induce movement diews in bar test.

Effect of NAN-190 on the intact rats
As shown in table 3, NAN190 alone (0.1, 0.5 andgtke, i.p.) did not produced any significant eff@t-0.05) in
bar test.
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Effect of Sertraline on 6-OHDA- induced catalepsy
In order to assign the effective dose of sertratineatalepsy behavior, parkinsonian rats weraedeaith different

(0.5, 1 and 2 mg/kg) doses of Sertraline. Tablegias the acute anti-cataleptic effect of serieaht doses of 1 and
2 mg/kg. (P<0.001).

Effect of NAN-190 pretreatment with Sertraline ba 6-OHDA- induced catalepsy

To test the selectivity of the 5-HJ agonist-induced behavior, animals were pretreat#ld selective 5-HT,
antagonist, NAN-190 (0.5 mg/kg, i.p.), 15 min befantra-peritoneal injection of 1 mg/kg sertralies seen in
table 5, anti-cataleptic effect of sertraline wamiicantly blocked by pretreatment with NAN-198<0.001).

Table 1. Elapsed timein bar test in control, sham-operated and 6-OHDA

Elapsed Time in Bar Test (second)
Groups Normal Sham 6-OHDA
Time (min)
5 12.8+1.6 10.5+#1.2 102.2+476
60 10.5+1.5 11+1.4 100535
120 11+1.1 11+1.2 101.5x3'6
180 10.9+1.2 12.5¢1.3 100.5£3'5

(8ug/2ulirat) lesioned rats (n= 8/ group). Values are eggged as mean + SEM**P< 0.001 when compared with normal and
sham-operated group.

Table 2. Elapsed timein bar test after administration of normal saline and different doses of sertralinein

intact rats
Groups Elapsed Time in Bar Test (second)
Saline Sertraline Sertraline Sertraline
0.5 (mg/kg) 1 (mg/kg) 2 (mg/kg)
Time (min)

5 12.8+1.6 12.2+1.7 11+1.7 11.2+1.1
60 10.5+1.5 11.2+1.3 12.2+1.1 11.6£1.6
120 11+1.1 11.6+1.6 12.6+1.4 11.6+1.3
180 10.9+1.2 11.2+¢15 12.8+1.1 11.6+0.9

(n= 8/ group). Values are expressed as mean + SEM.

Table 3. Elapsed timein bar test after administration of normal saline and different doses of NAN190 in

intact rats
Groups Elapsed Time in Bar Test (second)
Saline NAN190 NAN190 NAN190
0.1 (mg/kg) 0.5 (mg/kg) 1 (mg/kg)
Time (min)

5 12.8+1.6 11.441.3 11+1.09 10.6+1.3
60 10.5#1.5 13.5+0.9 14+1.6 12.8+1.2
120 11+1.1 13.9+#1.2 11+0.9 10.2+1.5
180 10.9+1.2 12.5+1.5 12.9+15 11.8+1

(n= 8/ group). Values are expressed as mean + SEM.

hydroxydopamine-lesioned rats(n= 8/ group).

Table 4. Elapsed time in bar test after administration of saline (S) and different doses of Sertralinein 6-

Groups Elapsed Time in Bar Test (second)

6-OHDA+S 6-OHDA+Ser | 6-OHDA+Ser 6-OHDA+Ser

0.5 mg/kg 1 mg/kg 2 mg/kg

Time (min)

5 102.2+4.6 96.2+3.1 94.445.4 97.845.1

60 100.5+3.5 88.3+2.9 75.3+373 73.6£3"

120 101.5+3.6 94.6+3.1 72+34 68.1+2.9"

180 100.5+3.5 93.6+2.6 72.8:7°4 66.5£3.9"

Values are expressed as mean + SEM. *** = P< 0.@0ipared with 6-OHDA+N.S group.
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Table 5. Effect of NAN190 pretreatment with Sertraline (Img/kg, i.p.) on catalepsy induced by 6-

hydroxydopamine (6-OHDA)(n= 8/ group).

Groups Elapsed Time in Bar Test (second)
6-OHDA+ S NAN190 6-OHDA+Ser | 6-OHDA+NAN190+Ser
0.5 mg/kg 1 mg/kg 1 mg/kg
Time (min)

5 102.2+4.6 11+1.09 94.445 .4 100.2+4.6
60 100.5+3.5 14+1.6 75.3+3.3 97.8+3.4%
120 101.5+3.6 11+1 72+34 102.1+5%
180 100.5+3.5 12.8+1.4 72.8+774 94.6+3.7%

Values are expressed as mean + SEM. *** = P< 0.@0npared with 6-OHDA+ Saline (S) group and ### =®801 compared with 6-
OHDA+Sertarline (1 mg/kg).

DISCUSSION

The main results of this study indicate that sérteaexerts anti-parkinsonian effect in rat modélParkinson's
disease. In the preclinical investigation of Pashin's disease, rat models have been frequently insetiich 6-
OHDA was infused stereotaxically to dopaminergiaaiures. Accordingly 6-OHDA is injected into thaltantia
nigra compact pars (SNc), Medial forebrain boufM&B), striatum [2] and intraventral pallidum [17h addition
to this, some other toxins such as MPTP, NRfaraquat and rotenone are also widely used fadetima of
Parkinson's disease in rodents [11]. In this stidsa-SNc infusion of 6-OHDA resulted in marked alapsy.
Generally in rodents, catalepsy as a marker fonesia [18] and immobility [9] can be induced byfeliént
molecules such as 6-OHDA [13] and haloperidol [EXjaluation of catalepsy is done by bar test witichsidered
as a standard test in parkinsonian rodents [12,17].

Our results showed that acute administration dfaére is able to attenuate 6-OHDA induced catefhis is in
accordance with other studies that indicate BHTWeceptors activation can exert anti-parkinsonidfiece in
parkinsonian rodents [13, 16].

Following dopaminergic neuron degeneration, hypwimation of serotonergic neurons occurs [8] and up
regulation of 5-HT receptors is done, which marapes dopaminergic system-related defects [9,10)cel@& seems
that serotonergic system plays important role irkiRaon's disease and Levodopa induced motor immgadits [9].
Modulation of normal motor activity by this systéasnmediated through the 5-Hi receptors. These receptors are
found both within the basal ganglia circuitry [3]jdadorsal raphe neurons [3,4].

Transmission of serotonine is blocked by sertealimat consequently leads to elevation of this oteansmitter
levels within the synaptic cleft and its interaatiwith variety of serotonine receptors such as BH®&ceptors [16].
Activation of these receptors leads to dopamineas® [5] and prolongation of dopamine effect irkipsonian
animals [13].This effect is mediated by inhibitiohadenyl cyclase and opening of potassium charja6ls In this
study, NAN-190 ( 5-HT, receptor antagonist) vanished the anti-catalegdfiect of sertraline in parkinsonian rats.
Thus, it seems this effect of sertraline may beiated by activation of 5-Hij, receptors.

Approximately 40 % of patients with Parkinson'sedise suffer from depression as a clinical prob[@8]. SSRIs
are widely used to treat depressive conditionstiepts with PD [16].

In conclusion, regarding to the results of thisdgtusertraline is able to improve motor behaviothis model of
Parkinson's disease. Thus, it seems to be usedadjlavant therapy in PD.
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