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Abstract

Tremorine-induced tremors model is used to evaluate antiparkinsonian drugs because rest tremor is a sign that distinguishes Parkinson’s
disease (PD) from other diseases. The effects of crude ethanolic extract (CEE) and total acetate fraction (TAF) of Plumbago scandens were
investigated at several doses. These extracts at doses of 125 and 250 mg/kg i.p. failed to reduce tremors in tremorine-treated mice. TAF
showed significant effects only at a dose of 500 mg/kg. Both CEE and TAF at doses of 1000 and 2000 mg/kg i.p. suppressed the tremors in a
dose-dependent fashion for 60 min. Biperiden, an anticholinergic drug, was used as standard at a dose of 3 mg/kg i.p. This study suggests that

P. scandens is a plant with possible therapeutic value for PD.
© 2004 Elsevier Inc. All rights reserved.
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1. Introduction

Parkinson’s disease, a progressive disorder of the Central
Nervous System (CNS), is caused by the degeneration of
dopaminergic neurons in the substantia nigra of the midbrain
and is characterized by tremor, muscular rigidity, bradyki-
nesia, difficulty with balance and walking, depression and
dementia (Young, 1999). The rest tremor is a sign that
distinguishes Parkinson’s disease from other diseases and its
medical treatment while initially effective later may become
ineffective (Carr, 2002). Experimental animal models of
tremor have predominantly been applied to investigate drugs
with possible therapeutic value for PD tremor. Tremorine, of
which the active metabolite is oxotremorine, has been used to
produce tremor in mice. Oxotremorine is a selective agonist
of the muscarinic acetylcholine receptor, and systemic
application of tremorine stimulates acetylcholine receptors
both in the periphery and also cholinergic receptors in the
basal ganglia in the CNS (Gerlanch and Riederer, 1996).
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In recent years, there has been increased interest in drugs
extracted from plants, and this is due to several reasons,
namely, conventional medicine can be inefficient, abusive
and/or incorrect use of synthetic drugs results in side effects
and a large percentage of the World’s population does not
have access to conventional pharmacological treatment
(Rates, 2001). In addition, natural products are viewed as
templates for structure optimization programs designed to
develop new drugs. (Newman et al., 2003; Raskin et al.,
2002). The exploration of ethnopharmacological treatments
may be a cost effective alternative, since naturally occurring
compounds have been used in the treatment of Parkinson’s
disease. Based on Ayurvedic principles, a concoction in
cow’s milk of powdered Mucuna pruriens, Hyoscyamus
reticulates seeds, Withania somnifera and Sida cordifolia
roots is prescribed for treating Parkinson’s disease and
commercial preparations of M. pruriens are also available
in India (Nagashayana et al., 2000).

Plumbago scandens L (Plumbaginaceae), commonly
called “louco”, “folhas de louco”, “herva do diabo” and
“Jasmim azul”, is a plant used popularly to treat stomach
infections, ulcers, heart disease and against intermittent fever.
Antitumor (Moraes et al., 1997), antibacterial and antifungal
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activity (Gutierrez-Lugo et al., 1996) has been reported and
MsC work carried out in our laboratory showed a possible
antiparkinson effect in a preliminary pharmacological screen-
ing (data not published).

This paper reports the effects of crude ethanolic extract
and total acetate fraction of P. scandens on tremors induced
by tremorine.

2. Material and methods
2.1. Animals

Male Swiss albino mice (25-32g) were used. They were
kept in polypropylene cages at room temperature of 21+2
°C with 12 h light/dark cycles and had free access to food
and water. The experiments were always conducted between
11:00 and 17:00 h.

The animal experiments were performed according to
internationally followed ethical standards and approved by
the Laboratdrio de Tecnologia Farmacéutica/UFPB Animal
Care and Use Committee.

2.2. Plant material

P. scandens was collected throughout August and
September 2002 and a voucher specimen (Agra et al.
5607) prepared by Professor Maria de Fatima Agra of the
Botany Section is deposited in the JPX Herbarium of the
Laboratorio de Tecnologia Farmacéutica, Federal University
of Paraiba. The whole plant was dried and the powdered
plant material was extracted exhaustively with 90% EtOH in
Sohxlet for 24 h. The extract was evaporated under reduced
pressure and the residue yield was approximately 22%. This
residue was suspended in the MeOH/H,O (3:7) with
mechanical agitation for 30 min. Next it was partitioned
with hexane, chloroform and ethyl acetate which were
concentrated under vacuum to obtain the fractions free of
solvents.

The resulting fractions were analyzed by commercial
TLC aluminium sheets with Merck silica gel 60 F254 and
the visualization of the spots was made by spraying
diphenylboryloxyethylamine (NP) solution (1%) in MeOH
and also AICI;-EtOH solution (1%), observing the presence
of flavonoids under UV light at 366 nm.

Extracts and the fractions were dissolved with cremophor
drops and distilled water. The pH of the extract was neutral
using Litmus paper before the administration.

2.3. Drugs

Tremorine (1,4-dipyrrolidino-2-butyne) dihydrochloride,
an cholinergic muscarinic agonist, was bought from Sigma
(St. Louis, MO) and Biperiden lactate (anticholinergic)
obtained from Akineton (Knoll). Drugs were injected intra-
peritoneally (i.p.) in a dose volume of 1 ml/100 g/mouse.

2.4. Preliminary psychopharmacology screening

Crude ethanolic extract (CEE) and total acetate fraction
(TAF) of P. scandens (1000 mg/kg, i.p.) were administered to
groups of mice (n=10) and a wide variety of grossly
observable changes were quantified (e.g. behavioral, neuro-
logical, autonomic and toxic effects). After the treatment with
CEE and TAF, mice were observed every 30 min up to 4 h for
studying behavioral changes (Cifuentes et al., 2001). Control
group received the vehicle (distilled water and cremofor).

2.5. Effects of P. scandens on rotarod test

Mice were placed on a horizontal rotating rod at a rate of
6 rpm. Animals able to remain on the rod for longer than
3 min were selected and divided into five groups (n=10).
CEE and TAF of P. scandens (1000 and 2000 mg/kg, i.p.)
were injected to the test groups; the control received the
vehicle (distilled water and cremofor). After 30 min, animals
were placed on the rod at intervals of 30 min, up to 3 h. If an
animal failed more than once to remain on the rod for 3 min,
the test was considered positive, namely, motor incoordina-
tion was present (Perez et al., 1998).

2.6. Effects of P. scandens on tremorine-induced tremors

The mice were divided into groups of 10 animals each and
pretreated with the CEE and TAF of P. scandens (125, 250,
500, 1000 and 2000 mg/kg, i.p.) and biperiden lactate (1, 2
and 3 mg/kg, i.p.). The control group was treated with vehicle
(distilled water and cremofor). Tremorine, at dose of 6 mg/kg
i.p., was administered 30 min after the pretreatment. Tremors
were scored visually in individual animals at intervals of 10—
60 min after tremorine administration using a rating scale of 0
to 3, as described by Coward et al. (1977) and Fukuzaki et al.
(2000): 0=no tremor; 1=occasional isolated twitches; 2=mod-
erate or intermittent tremor associated with short periods of
quiescence; 3=pronounced continuous tremor.

2.7. Statistical analysis

The data obtained were evaluated by Kruskal-Wallis test
with Dunn’s Multiple comparison tests in GraphPad Prism
3.02, GraphPad Software. Significance was accepted for
values of p<0.05.

3. Results

CEE and TAF (1000 mg/kg) produced effects on gross
behavior. Decreased locomotor activity, catalepsy (reversi-
ble by stimuli) and parpebral ptosis were observed. In the
rotarod test, no motor incoordination was found at doses of
1000 and 2000 mg/kg i.p. of CEE and TAF of P. scandens.

Biperiden (3 mg/kg i.p.) significantly reduced tremorine-
induced tremor to 60 min. The doses of 125 and 250 mg/kg
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Tremors score
T

Time (min)

—0— Control —m— Biperiden 3 mg/kg —*— CEE 500 mg/kg
—— CEE 1000mg/kg —A— CEE 2000 mg/kg

Fig. 1. Effects of biperiden (3 mg/kg i.p.) and CEE 500, 1000 and 2000
mg/kg on the tremorine 6 mg/kg i.p. induced tremor in mice. Each point
represents the mean (N=10). *p<0.05, **p<0.01 and ***p<0.001
compared to vehicle-treated animals. Kruskal-Wallis/Dunn’s test.

i.p. of CEE or TAF failed to reduce tremors in tremorine-
treated mice. Although, at dose of 500 mg/kg i.p., CEE
failed to reduce tremors, TAF, at the same dose level,
showed the similar effects obtained with higher doses. Both
CEE and TAF of P. scandens, at doses of 1000 and 2000
mg/kg i.p., suppressed the tremors dose dependently during
the observation time (Figs. 1 and 2). The reduction of
tremors was associated with the decrease of salivation and
piloerection (data not showed).

4. Discussion

Tremors can be produced by oscillation in sensorimotor
loops, so-called mechanical-reflex tremors, and produced by
the oscillatory properties of central neuronal networks. The
tremors are classified in physiologic, essential, Parkinson
(resting tremor) and cerebellar tremors, being also verified
unusual forms of tremors (Elble, 1996). Tremorine, via
oxotremorine, a cholinergic muscarinic agonist induces its
effects by stimulation of neurons of basal ganglia (Llinas
and Yarom, 1981; Llinds and Yarom, 1986) and produced
tremors that resemble to the rest tremor that is characteristic
of patients with PD (Slater and Dickinson, 1982) and (Wang
and Fowler, 2001). The brain areas that initiate cholinergic
tremor are uncertain although the striatum with its very high
density of muscarinic cholinergic receptors is a favoured
area (Kobayashi et al., 1978).

Parkinson’s disease (PD) results from the degeneration of
dopamine neurons in the substantia nigra and this depres-

sion of dopaminergic function promotes an increase of
cholinergic action. Therefore, drugs with both anti-muscar-
inic and anti-nicotinic activity are used for treatment of PD
(Cousins et al., 1997; Gao et al., 1998).

Anticholinergic drugs, such as Biperiden (Brocks, 1999)
and Budipine (Klockgether et al., 1996) may be used as
initial treatment, particularly the tremor, of PD.

Biperiden by antagonization of cholinergic neurons
reverts the tremorine induced-tremors. The tremors score
shows that 3 mg/kg i.p. of biperiden significantly reduced
the effects of tremorine (6 mg/kg i.p.), in mice for 60 min,
and thus the effect of biperiden was compared with the
results obtained with CEE and TAF of P. scandens. Dose of
1 mg/kg i.p. was ineffective to reduce the tremors by a
period of 60 min. In the dose of 2 mg/kg i.p., the biperiden’s
effects appear only after 30 min.

Administration of tremorine, within 5 or 10 min,
produced tremors, profuse salivation, urination and piloer-
ection. These effects are the result of its conversion to
oxotremorine in the body (Sharif and Ali, 1994), which
relates the enhancement of the tremor (Shinozaki et al.,
1987). Tremorine is a prodrug that is activated in vivo
(Sethy and Francis, 1990) and whose effects are antagonized
by therapeutically effective antiparkinson drugs being used
as a model in the screening of drugs with perspectives for
the treatment of PD (Dickinson et al., 1981). It is reasonable
to assume that these effects produced by tremorine originate
in brain areas that have muscarinic receptors and a motor
function. For these reasons and because cholinomimetics
produced tremor when injected intrastriatally in the rat, the
site of tremor production may be the neostriatum (Dickinson
and Slater, 1982).

4-

Tremors score

Time (min)

—o— Control —&— Biperiden 3mg/kg —e— TAF 500 mg/kg
—0— TAF 1000 mg/kg —a— TAF 2000 mg/kg

Fig. 2. Effects of biperiden (3 mg/kg i.p.) and TAF 500, 1000 and 2000
mg/kg on the tremorine 6 mg/kg i.p. induced tremor in mice. Each point
represents the mean (N=10). *p<0.05, **p<0.01 and ***p<0.001
compared to vehicle-treated animals. Kruskal-Wallis/Dunn’s test.
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The seeds of the Datura plant have an anticholinergic
effect and have been employed for several decades as
antiparkinsonian drug (Hussain and Manyam, 1997).
Pimprinine, an extracellular alkaloid produced by Strepto-
myces, inhibited tremorine induced pharmacological effects
in mice, thereby indicating that this substance may have an
antiparkinsonian-like activity (Naik et al., 2001).

Previous phytochemical studies of P. scandens resulted in
the isolation of flavonoids (Agra and Barbosa-Filho, 1990)
and plumbagin, a quinoid, which seems to be the major
constituent of this plant (Harbone, 1967; Bhattacharyya and
De Carvalho, 1986).

The significant reduction observed with 1000 and 2000
mg/kg (i.p.) of CEE and TAF on tremors in tremorine-
treated mice is a sign of need for more complete studies to
investigate the possible therapeutic value of P. scandens for
PD tremor. In addition, the active compounds are probably
present in the total acetate fraction because the effects
observed were more pronounced. The reduction of tremors
score with 500 mg/kg i.p. of TAF and the absence of effects
with CEE at same dose reinforce the observation that the
total acetate fraction contains the active substances.

Decrease locomotor activity, the presence of catalepsy
and palpebral ptosis are indicators of the depressant activity
of Central Nervous System. The action over the tremors is
associated to central effects since no motor incoordination
was observed with CEE and TAF in rotarod test.

5. Conclusion

In conclusion, P. scandens has shown activity on
tremorine-induced tremor. Both TAF and CEE showed an
antitremor activity with some potency differences. Further
phytochemical and pharmacological studies need to be
carried out with these fractions.
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