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ABSTRACT

Parkinson’s disease (PD) is neurodegenerative disocharacterized by the progressive loss of
the dopaminergic neurons in the substantia nigraspgompacta which innervates the dorsal
striatum. Using haloperidol induced catalepsy in ad muscle rigidity in mice effects of aq.
extract of Ocimum sanctum (Ogfwere studied. Haloperidol was administered to celeither
short term model (0.5mg/kg i.p) or long term mo@&ing/kg s.c.) to observe changes in
catalepsy and muscle rigidity as measured using-rot test and chimney test. Out of 100mg,
200mg, 300mg and 600mg/kg p.o, doses of O. san@06mg/kg dose showed maximum
shortening of onset and duration of catalepsy ammared with other dose levels in short term
and long term model. Pretreatment with Q9EB00mg and 450mg/kg p.o.) significantly reduces
initial decrease in activity in rota rod and sigicéintly improves performance of mice in chimney
test as compared with control in short term andgléerm models. In conclusion, OQfn the
dose 300mg/kg i.p. shows anticataleptic actionaits las well as in the dose 300 and 450mg/kg
I.p. improves the performance of mice in rota-raad echimney test indicating reduction of
muscle rigidity. Active constituent-linalool, madalion of central neurotransmission might be
responsible for the antiparkinsonian activity extetd by OSE,
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INTRODUCTION
Parkinson’s disease (PD) is neurodegenerative aBsaharacterized by the progressive loss of

the dopaminergic neurons in the substantia nigra pampacta which innervates the dorsal
striatum. EXxcitotoxicity by glutamate neurotrangers, oxidative stress, apoptosis and certain
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environmental triggers are believed to be respéas$dy dopaminergic neurodegenaration in the
striatum. Along with dopamine involvement, otheur@ransmitters such as glutamate, GABA,
acetylcholine are also proposed in the progressid?D [1]. It has been shown that modulation
of adenosine A, receptors [2] and adrenergic receptors §8pngly influences the motor
behavior in animals. In addition to several syrnthagents modulating various pathways, certain
plant constituents also exhibited some activityirgaexperimentally induced PD e.g. Linalool
increase dopamine release from striatal slicesata [4]. Mucuna pruriens also known as
cowhage or velvet bean, has been recommendecetinment of PD by ancient Ayurvedic texts,
and the seeds &fl. prurienshave been shown to contain levodopathiree open label studies
with M. pruriens which involved 18 and 60 patients and used mezsagks of 45 g/day of
mucuna seed powder extract (contains about 1500 Lsdppa), reported significant
improvements in parkinsonism for 12-20 weeks. Otelys suggested tolerability might be
better with mucuna than with standard L-dopa prapans [5]. One another plaMicia faba
(broad or fava bean) has also been suggested segmantiparkinsonism activity [6].

Ocimum sancturfOS) is considered a sacred plant in the Hindwogland known asTulsi’ or
“Tulasi” in Hindi or Holy Basil in English. Basil§Ocimum spp., Lamiaceae) contain a wide
range of essential oils rich in phenolic compoufids linalool [8] and a wide array of other
natural products including polyphenols such asdifeords and anthocyanins [7]. Basil leaves
showed to be antidiabetic [9], wound healing [Edjtibacterial [11], anti-tussive [12], anti-ulcer
[13] and immunomodulatory [14]. Gupta et al. (20@2pluated the actions of OS which was
proposed in ancient literature of Aurveda such atarchal bronchitis, bronchial asthma,
dysentery, dyspepsia, skin diseases, chronic féanorrhage, helminthiasis [15] and topically
for ring worms [16]. Leaves of OS possess hypoghice/antihyperglycemic actions in
experimental animals [17]. This medicinal plant haany reported pharmacological effects viz.
anticancer [18], antifertility [19,20] and radiopeoctive [21]. Lately, OS has been reported to
possess anti-inflammatory activity which has betnbated to its cyclo-oxygenase inhibitory
and antioxidant effects [22,23]. The same extrducivwas used in this study, was studied for
cardioprotective effects and found to be antiapiopsind antioxidant [24,25].

Since certain plants shows release of dopamine adsw extract ofO. sanctumcan reduce
oxidative stress, one of the causative factorsPiDrand contains linalool which can increase
Dopamine (DA) concentration we found it approprifeverifying its effects in experimentally
induced PD like condition. Further litearure reviewggests that this extract/plant is not yet
studied for its antiparkinson’s like activity.

Out of various animal models viz. 6-hydroxydopami&®©HDA) induced lesions in rat [26,27],
haloperidol induced catalepsy [28,29], reserpirduaed muscle rigidity [1,30], tacrine induced
tremulous jaw movement [31], MPTP induced neuratitii[32,33] were used for studying
antiparkinsonism activity. 6-OHDA model is well capted as gold standard model and
haloperidol induced muscle rigidity model is the@m®d most model which is used largely by the
researchers as per literature survey. However 6-@HiDdel requires stereotaxic instrument for
injecting the 6-OHDA in brain while haloperidol meldbeing comparatively simpler is used
extensively for the antiparkinson effect study. ahft et al., (2005) used rota-rod test and
chimney test along with catalepsy test for evatratf muscle rigidity [29].

EXPERIMENTAL SECTION
Animals: -
Wistar rats (180-250g) and Albino Mice (15-30g)etther sex were used for the study. Animals
were obtained from in house facility and housedhi® room on an artificial light/dark cycle
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(12/12 hr, light on from 7 a.m. to 7 p.m.), unde&mslard conditions with free access to food and
water. The study was performed in accordance \kmghguidelines issued by Committee for the
Purpose of Control and Supervision of Experiments Animals (CPCSEA) an authority
regulating animal experiments and was approvecbyristitutional Animal Ethics Committee
formed as per CPCSEA guidelines.

Drugs: -

Haloperidol (Serenace, LPG Life Sciences) soluti@as diluted in saline. Aqueous extract of
Ocimum sancturfOSE,q) (Hydro-alcoholic lyophilized extract @cimum sancturwas gifted to
us by Mr. Mukesh Nandave Research Scholar workingeu Dr. D. S. Arya Professor of
Pharmacology, All India Institute of Medical SciendNew Delhi, India; which was procured
from Dabur Research Foundation by them) and wasldisd in DWand administered. All the
solutions were freshly prepared prior to each arpant.

Models: -

Haloperidol is widely used to induce Parkinsoniske Iconditions in the dose 0.5mg/kg and
1mg/kgi.p. in rats [34] and 0.5-2mg/kigp. in mice [35]. The study was performed using short
term and long term models as given below-

Short term Model — Haloperidol (0.5 mg/kg.) was administered for short term model [28].
OSE,q was administered orally 60 min before the halafmrireatment. The study was started in
the morning and readings wameted for each 10min interval after haloperidohtneent. The
short term model showed duration of catalepsy fppreaximate 4 hours accordingly the
observations were noted for 4 hours. Following geowere randomly made to administer the
drugs as shown-

Animals were divided in five groups each containéhgnale and 6 female rafBhe treatment
scheme followed for each group was as follows,

Group 1:- Control. Received equivalent volume diicle p.o.

Group 2:- OSEk, 100- Treated with OSE100mg/kg p.o. Short term
Group 3:- OSE, 200- Treated with OSE200mg/kg p.o. Short term
Group 4:- OSE, 300- Treated with OSE300mg/kg p.o. Short term
Group 5:- OSE, 600- Treated with OSE600mg/kg p.o. Short term

Haloperidol solution in the dose 0.5 mg/kg i.p. wgscted to animals in each group after 60min
of OSE treatment.

Long term model — The dose i.e. 4mg/kg. was finalized after trying series of doses of
haoperidol to evaluate the effect of test compoanccontinuous and long term Parkinsonism
like conditions. OSE,was administered 60min before the haloperidol tneat. The study was
of one day which started in the morning with dosii@®SE, and readings weroted for each
10min interval after haloperidol treatment. Thegderm model showed duration of catalepsy
for approximate 8-9 hours.

Animals were divided in five groups each containtgnale and 6 female rats. The treatment

scheme followed for each subgroup was as follows,
Group 1:- Control. Received equivalent volume diicle p.o.

Group 2:- OSEk, 100- Treated with OSE100mg/kg p.o. Long term.
Group 3:- OSE, 200- Treated with OSE200mg/kg p.o. Long term.
Group 4:- OSE, 300- Treated with OSE300mg/kg p.o. Long term.
Group 5:- OSE, 600- Treated with OSE600mg/kg p.o. Long term.

480



S. V. Joshiet al J. Chem. Pharm. Res,, 2011, 3(1):478-487

Haloperidol solution in the dose 4mg/kg s.c. wgedted to the animals in each group after
60min of OSE treatment.

Parameters-

Scoring for catalepsy[36, 37]:-

The following scoring system was used:

0 — rat moved normally when placed on the table;

0.5 — rat moved only when touched or pushed;

0.5 - rat placed on the table with front paws #etr@ately on a 3 cm high wooden block, failed
to correct the posture. Time (in sec.) taken toemirthe posture (2 min. was considered as cut
off time) was multiplied by the score for each paw;

1 .0 - rat failed to correct posture when front paave placed on a 9 cm high wooden block,
Time (in sec.) taken to correct the posture (2 misis considered as cut off time) was multiplied
by the score for each paw

Some modifications were made in the above repostating method. In previous method
scoring is done at 30 min interval, but we scotexldatalepsy at the interval of 10 minutes so as
to explore the exact time at which catalepsy wald@ed and to observe the slight change in
degree of induction of catalepsy with respect nweti The scoring pattern was slightly modified
and multiplied with time (in sec.) taken to corrdot posture by animal for each score. This was
done to differentiate the intensity of catalepsynimals showing same score (below the highest
score).

Formula to calculate catalepsy score: -

Total Score =0.5 + (0.5 x Time in sec. of fronthtiggaw on 3 cm high wooden block) + (0.5 x
Time in sec. of front left paw on 3 cm high wood#ack) + (1 x Time in sec. of front right paw
on 9 cm high wooden block) + (1 x Time in sec.roft left paw on 9 cm high wooden block)

For example, rat move only when touched or pushed score 0.5. Then rat placed on the table
with front right paw set on a 3 cm high wooden kldails to correct the posture in specific time
(in sec.) say 100 sec. (2 min. was considered tagfttime), the score 0.5 multiplied by the time
taken to correct the posture, the score becomex @B0 = 50. Similarly with left paw, taking
time 90sec to correct the posture, score become 90545. In case of right paw placed on 9 cm
high wooden box, taking time of 60 sec to corrée posture, the score will be 1 x 60 = 60.
Similarly with left paw, taking time 80 sec to cect posture, score will be 1 x 80 = 80.

Total score in the above example will be 0.5+50606H80=235.5

Thus, according to the formula, for a single rag tmaximum possible cumulative score of
catalepsy was 360.5. The catalepsy score at tlem gime interval was plotted against time and
following observations were noted.

1. Onset of overall catalepsywas the time at which animals started showing-ttalepsy.

2. Duration of overall catalepsywas total duration of catalepsy produced.

3. Onset of maximum catalepsywas the time at which animals started to show mari
score of catalepsy i.e. above 335

4. Duration of maximum catalepsy was the duration of catalepsy at which the scoas w
nearer to the maximum score i.e. above 335
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Tests for Muscle Rigidity using Rota rod test and Gimney Test: -

Albino mice (Swiss) were randomly divided in 4 setexperiments having 4 groups (n=6). Out
of 4 sets, 2 sets were for short term model ofeiolol induced muscle rigidity (0.5mg/kg) and
2 for long term model of haloperidol induced musatgdity(4mg/kg). The grouping for short
term model are-

Group 1: - Normal- Received equivalent volume dinsai.p. and DW p.o /kg body wt. as in control epic
haloperidol and OSf

Group 2:-. Control-haloperidol i.p

Group 3:- OSE, 300- Treated with OSE300mg/kg p.o.

Group 4:- OSEk, 450- Treated with OSE450mg/kg p.o.

All the groups except the first were treated witidperidol solution in the dose 0.5 mg/kg.
after 60 min of OSE treatment for short term model.

The grouping for long term model are-

Group 1: - Normal- Received equivalent volume dineas.c. and DW p.o /kg body wt. as in control eptc
haloperidoland OSE,

Group 2: -. Control-haloperidol s.c..

Group 3:- OSE, 300- Treated with OSE300mg/kg p.o. Long term.

Group 4:- OSEk, 450- Treated with OSE450mg/kg p.o. Long term.

It is one day study in which all the groups exddet first were treated with haloperidol solution
in the dose 4 mg/kg.c.after 60 min of OSE treatment once in the mornorgdng term model.

The OSE dose regimen was modified, as in catalefxiel no significant effects were observed
in dose of 100, 200 and 600 mg/kg. This minimized af animals and gave chance to explore
activity at 450 mg/kg.

Out of two sets of each short term and long terndehoone set of groups was subjected to
following tests.

Rota rod test[38] : -

The speed of the rotating rod was set at 20 rpnmAls were placed on the rod and the fall off
time before haloperidol and for each 10 min aft@pperidol treatment was determined. Percent
decrease in time compared to fall off time befcakoperidol was calculated.

Chimney Test[39, 40]: -

Each mouse was introduced into the transparentiplage having 3cm inner diameter and
25cm length, with the head forward. When the maesehed to the other end of tube (gentle
push was given when necessary with a rod), the wdsemoved to a vertical position (head of
mouse downwards). The mouse tried to climb backsvaftie time required for the mouse to
climb backwards out of cylinder was noted. Cuttoffe was of 240 sec.

The time (sec.) required to climb back was plotigdinst time (min) and following observations

were noted. Delayed in climbing back time indicatescle rigidity in mouse.

1. Onset of overall muscle rigidity was the time at which animals showing 50 sec okl
back in chimney.

2. Duration of overall muscle rigidity was total duration of muscle rigidity produced.

3. Onset of maximum muscle rigiditywas the time at which animals show maximum time to
climb back i.e. above 225.
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4. Duration of maximum muscle rigidity was the duration of muscle rigidity in which the
time required by mice to climb back was nearehtrhaximum score i.e. above 225.

Statistical Analysis: -
All results were expressed as Mean = SEM. Stasistioalysis was carried out using One-way
ANOVA with Dunnette’s multiple comparison test.

RESULTS

Catalepsy test:-

Table 1 and 2 shows effect of different doses oE@8& induction of catalepsy as observed in
change in catalepsy score with respect to timealogeridol induced catalepsy in short term and
long term model. The results were summarized tacti¢ipe various parameters like onset and
duration of overall and maximum catalepsy in shertn and long term models respectively.
The lowest dose of OSE i.e 100 mg/kg did not showahange in all these parameters in short
term as well as long term model. Although thereenssme positive changes i.e delayed onset
and shortened duration in ORED0 and OSE600 groups of short term model, the effects were
not significant except delayed overall catalepsgase of 200 and 600 mg (P< 0.05). However at
300 mg/kg the OSK exhibited highly significant (P< 0.01) changesaih the parameters of
catalepsy. Similar results were observed in longp tenodel too. (Table 2)

Table 1: - Effect of OSE on onset and duration of\erall catalepsy and onset and duration of maximum
catalepsy, in haloperidol induced catalepsy (0.5mkg i.p.) — short term model in rats

Sr. Grouns Overall catalepsy (min) Maximum catalepsy (min)

No. P Onset Duration Onset Duration

1 | Control- haloperidol 15+2.24 211.66+6.00 30+3.65 158.33+14.47
(0.5mg /kg,i.p)

o | OSEq(100mg/kgp.o) + 154224 215¢7.19 | 30+3.65 156.66+8.03
haloperidol (0.5mg /kg,p)

3 | OSEq(200mglkg) + 2542 24 175+6.71* | 36.66+3.33 | 123.33+6.66*
haloperidol(0.5mg/kg)

4 | OSEaq(300mglkg) + 43.33+2.11% | 155¢3.42% | 56.67+3.33 106.67+4.22%
haloperidol(0.5mg/kg)

5 | OSEaq(600mglkg) + 2542 24 195:4.28 | 38.33+1.67 | 146.67+5.58
haloperidol(0.5mg/kg)

*- P<0.05, **- P<0.01 - Individual readings were ogpared with readings of control. (n = 6)

Rota-rod Test: -

Fig. 1 and Fig. 2 depictsffect of different doses of OSE on time spentRwta-rodfor studying
reduction in movement with respect to time in haligol induced Muscle rigidity in short term anahdp
term model respectively.

Haloperidol administration significantly (P<0.0Bduced movement of mice in both models as
compared to normal animals. In short term modedirpatment withOSE aq(both doses i.e.
300 mg and 450 mg/kg) significantl{fP< 0.01) delayed and shortened the reduction in
movement as compared with control. There were goifitant differences in effects exerted by
different doses.
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Table 2: - Effect of OSE on onset and duration ofverall catalepsy and onset and duration of maximum
catalepsy, in haloperidol induced catalepsy (4mg/kigp.) — long term model in rats.

Sr. Grouns Overall catalepsy (min) Maximum catalepsy (min)
No. P Onset Duration Onset Duration
1 | Control- haloperidol 10 543.33+4.94 | 13.33+4.94 | 496.67

(0.5mg /kg,i.p)

OSEq (100mg/kgp.o) +
2 haloperidol (0.5mg /kg, | 10 543.33+4.94 16.67+2.11 491.67+4.01
i.p)

OSE, (200mg/kg) +
haloperidol(0.5mg/kg)
OSE, (300mg/kg) +
haloperidol(0.5mg/kg)
OSE, (600mg/kg) +
haloperidol(0.5mg/kg)
*- P<0.05, **- P<0.01 - Individual readings were agpared with readings of control. (n = 6)

20** 530+4.47 28.33+1.67** | 481.67+5.43

33.33+3.33** | 501.67+7.03**| 45+2.24** 448.33+7.03*

20** 530+4.47 25+2.24* 483.33%+4.94

*

RS Se S === EE S FRE L

3!

~J
=]
I T R

—+— Normal
Control

—— 300 mg/kg

% decrease in activity
I
(%3]
1 1 1 1 1

| { ——450mg/kg

160
180
200
220
240

o o o o o
= w 5] o ~ =r
— —

Time {min)

Figure 1: - Effect of different doses of OSE on tim spent on Rota-rod for studying reduction in moverant
with respect to time in haloperidol induced Muscleigidity in short term model in rats.
*- P<0.05 - Test was compared with control. (n = 6)

Chimney test: -

In chimney test, in both the models, pretreatmeaiit @SE significantly improves performance
of mice as compared with the control. In initialagk, mice pretreated with OSE take

significantly less time for climbing back (P<0.Q&)chimney apparatus.

The results were summarized in table 3 and 4 tectiépe various parameters like onset and
duration of overall and maximum muscle rigidity short term and long term models
respectively. 300 mg/kg and 450 mg/kg dose ofQB&,, exhibited highly significant (P< 0.01)

changes in all the parameters of muscle rigiditynil&r results were observed in long term

model too. (Table 4)
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Figure 2: - Effect of different doses of OSE onitne spent on Rota-rod for studying reduction in movment
with respect to time in haloperidol induced Muscleigidity in long term model in rats.
*- P<0.05 - Test was compared with control. (n = 6)

Table 3: - Effect of ose on onset and duration of aximum response in chimney test (0.5mg/kg i.p.) -hart
term model in mice

Sr. No. Groups Overall muscle rigidity (min) Maximunuscle rigidity (min)
Onset Duration Onset Duration
1 Normal 0 0 0 0
2 Control 23.33+2.11 183.33+3.33 30° 161.66+1.66
3 300mg/kg 41.66+1.66** 165+2.23** 51.66+1.66** 186+3.07**
4 450mg/kg 38.33+3.07** 166.66+3.33** 51.66+1.66*1 141.66+1.66**

# -P<0.01 - Control compared with Normal, *- P<0,05- P<0.01 - Individual readings were comparedtvi
readings of normal. (n = 6)

Table 4: - Effect of ose on onset and duration of aximum responce in chimney test (4mg/kg i.p.) —longgrm
model in mice.

Sr. No. | Groups Overall muscle rigidity (min) Maximunuscle rigidity (min)
Onset Duration Onset Duration

1 Normal 0 0 0 0

2 Control 16 618.33+4.01 15+2.23 590+5.16

3 300mg/kg 28.33+3.07** 605+2.23** 38.33+1.66** 583+4.94*

4 450mg/kg 25+2,23** 611.66+3.07** 41.66+1.66** 564.28**

# -P<0.01 - Control compared with Normal, *- P<0,05- P<0.01 - Individual readings were comparedtvi
readings of normal. (n = 6)

DISCUSSION

Above results indicated that haloperidol inducedsaheirigidity, which is prime characteristic of
PD, in rat and mice. Further results also indicat@phificantly delayed onset and shortened
duration with OSE; 300 in short term and long term model of catalegasy both doses in short

term and long term models of muscle rigidity. Sefflects may be due to variety of reasons.

Angers et al. (1996) study showed that four Ocimsmecies,O. basilicum, O. canum, O.

gratissimumand O. sanctuncontains 71-82% of linalool, a monoterpine foundmost of the
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aromatic species as major component of essentil.olLinalool treatment in rat increased the
secretion of adrenaline, noradrenaline and dopdffiindt was also found that 2.5 pg linalool
admministrationin rat led to increase in dopamine release fronatatr slices by 3-fold as
compared to basal levéis

Moreover OSE may shows similar activity with somengs like Mucuna prurien$’ and Vicia
fabd® which contained precursors of dopamine and thezefghibited anti-PD activity.

However our results, particularly reduction in @ityi at 600 mg/kg indicating dose independent
activity, either rule out above hypothesis of dopenrelease/ dopaminergic activity or indicate
possibility of additional mechanisms responsible dntiparkinsonian activity by OS§ Being
agueous extracts linalool may less but some otimilas water soluble compound may be
present causing dose independent activity. Theveaalbse may stimulate other mechanism
(other than modification in dopaminergic system@dulating the anti parkinsonian effects.

In conclusion, the present study for the first tisl@wed that OSEaq significantly delayed the
onset and reduced duration of haloperidol induaédlepsy in rat along with muscle rigidity as
shown by changes in rota-rod movement and chimesy t However the effect was dose
independent giving rise to speculation and wamanfiirther studies on plausible mechanism.
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