
Journal of Ethnopharmacology 98 (2005) 275–279

CNS pharmacological effects of the hydroalcoholic
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Abstract

Sida cordifoliaL. (Malvaceae), known as “malva branca”, is a plant used in the popular medicine for the treatment stomatits, of asthma and
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asal congestion. This work researched the acute toxicity ofSida cordifoliaand its action on the central nervous system (CNS) becau
ata in the literature have been found about of pharmacological activity of this plant in the CNS. The hydroalcoholic extract ofSida cordifolia

eaves (HESc) was used and the psychopharmacology approach began with the determination of LD50, where a low toxicity was observed
ice. Depressive activity on CNS was demonstrated by several alterations in mice’s behavior in the pharmacological screening. In

est, the HESc showed significant reduction of spontaneous activity at a dose of 1000 mg/kg (i.p.) at 30 and 60 min. The same form
lso decreased the ambulation and rearing in open-field test at 30, 60 and 120 min at a dose of 1000 mg/kg (i.p.).
2005 Published by Elsevier Ireland Ltd.
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. Introduction

In Brazil Sida cordifolia is popularly known as “malva
ranca” or “malva branca sedosa” and found throughout the
ountry with considerable distribution in the northeast region.
t is used in the popular medicine for the treatment stomatits,
f asthma and nasal congestion (Balbach, 1978).

This plant contains mainly alkaloids, oils, steroids, resin
cids, mucin and potassium nitrate (Diwan and Kanth, 1999).
tudies showed that the roots possess diuretic and tonic prop-
rties and administered for nervous disorders such as hemi-
legia and facial paralysis (Rastogi and Malhotra, 1985).

Pharmacological investigation carried out with an aque-
us extract of this plant’s leaves demonstrated an anti-

nflammatory and analgesic activity (Antoniolli et al., 2000).

∗ Corresponding author. Tel.: +55 83 216 7511; fax: +55 83 216 7375.
E-mail address:reinaldoan@uol.com.br (R.N. Almeida).

Although preliminary pharmacological studies withSida
cordifolia have been undertaken, there are no data abo
pharmacological effects of this species on behavior and C
The aim of this study was to carry out a pharmacologica
havioral screening, determine the acute toxicity and to
uate the effects of HESc in psychopharmacological anim
models.

2. Material and methods

2.1. Plant material and preparation of extract

Sidacordifoliawas colleted in the botanical garden of U
versidade Federal de Sergipe (UFS) (Brazil) in January 1
The plant was identified by Dr. C. Dias Silva Jr. and a vou
specimen (no. 30171) is deposited in the Herbarium o
Biology Department at the same institution.Sida cordifolia
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leaves were dried at 40± 1◦C and ground into a granulated
powder. The extract was obtained using 494 g of this pow-
der with EtOH 70% at 50◦C for 72 h in Soxhlet followed
by filtration. The filtrate was concentrated in rotaevaporator
at 50± 5◦C for 48 h, lyophilized for 8 h and stored at 5◦C,
yielding 88 g of lyophilized active material. The extract was
freshly prepared with 0.9% saline and cremophor (vehicle)
for pharmacological experiments.

2.2. Animals

Male Swiss mice (weighing 25–35 g, 90 days old) were
obtained from our research animal house and were main-
tained at controlled room temperature (21± 2◦C) on a 12 h
light/dark cycle (lights on at 06:00–18:00 a.m.) with free ac-
cess to food and water. All experiments were conducted be-
tween 8:00 and 13:00 h. Procedures were approved by the
Laborat́orio de Tecnologia Farmacêutica Animal Care and
Use Committee.

2.3. Drugs

Sodium pentobarbital and cremophor were purchased
from Sigma (USA). All drugs and the HESc were imme-
diately prepared before each assay and administered in a vol-
ume of 0.1 ml/10 g body weight (mice). At the time use, the
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After 30, 60 and 120 min of treatment, the number of squares
invaded within a period of 3 min were counted (De Lima et al.,
1993; Almeida et al., 2001). The invasion criterion adopted
was the presence of all paws of the animal within the square
(Vásquez-Freire et al., 1994).

2.7. Open-field

This method is used to evaluate exploratory activity and
emotionality of animals (Carlini et al., 1986). The open-field
consisted of a white painted arena measuring 55 cm in diam-
eter with a 100 W lamp. The floor of the arena was divided
into several units by black painted lines. Groups of 10 mice
were treated with HESc at dose of 1000 mg/kg (i.p. or p.o.)
or vehicle. After 30, 60 and 120 min of administration, each
mouse was placed in the center of the arena and defecation,
ambulation, rearing and grooming were recorded for 5 min
(Arletti et al., 2000).

2.8. Rotarod test

This method was described byDunham and Miya (1957).
Mice were placed on a rotating rod (2.5 cm diameter, rotat-
ing at 7 rpm) for a pre-selection and those able to remain
on the rod for 3 or more minutes in two successive trials
w
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xtract was suspended in vehicle (saline 0.9% and one
f cremophor) at the desired concentrations and the so
entobarbital was diluted in a saline 0.9% solution.

.4. Acute toxicity

Different doses of HESc were administered
raperitonally (i.p.) (500–3000 mg/kg) and orally (p.
500–5000 mg/kg), while the control group received only
ehicle. The groups were observed for 48 h and at the e
his period mortality was recorded for each group (Dietrich,
983).

.5. Pharmacological behavioral screening

Groups of 10 mice were treated with HESc at the d
f 1000 mg/kg, i.p. or p.o. (experimental) or vehicle (c

rol) while behavioral effects were observed and quant
s described byAlmeida et al. (1999). After the treatmen

he mice were observed from 30 min up to 4 h for study
ehavioral changes.

.6. Spontaneous locomotion test

This experimental model was described byCarlini (1973)
o evaluate the interference of a substance in the motor ac
f the animals. Groups of 10 mice were treated with H
f dose of 1000 mg/kg (i.p. or p.o.) or vehicle. The anim
ere placed in the activity cage (with a square area of 48
0 cm in height and demarcation squares of 12 cm× 12 cm).
ere selected for testing (Morais et al., 1998). After 24 h of
re-selection, groups of ten mice were treated with HES
ose of 1000 mg/kg (i.p. or p.o.) or vehicle. After 30, 60
20 min of treatments the animals were placed on a rot
ar of the rotarod apparatus for 5 min and the time spe
ach animal on the rotarod was recorded (Carlini and Burgos
979; Morais et al., 1998).

.9. Pentobarbital-induced sleep time

This methodology evaluate the depressive action of a g
rug in CNS that possess sedative activity and charac

ics of a hypnotic drug (Carlini et al., 1986). Groups of 10
ice were treated with HESc at a dose of 1000 mg/kg
r p.o.) or vehicle. After 60 min of the pre-treatment the
als were treated with sodium pentobarbital (50 mg/kg,

Pal et al., 1996; Perez et al., 1998; Morais et al., 1998). The
ime between loss and recovery of the righting reflex, ta
s sleeping time, was recorded for the saline and the
re-treated animals (Speroni and Minghetti, 1988).

.10. Statistical analysis

Calculation of the LD50values with 95% confidence limi
nd comparisons of the results were performed using com
rized linear regression analysis, in GraphPad Prism, ve
.02, a registered trademark of GraphPad Software Inc
tatistical analysis of data was made by analysis of var
ANOVA) followed by Bonfferoni test. In all cases diffe
nces were considered significant ifp< 0.05.
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3. Results

3.1. Acute toxicity of HESc

The hydroalcoholic extract ofS. cordifolia was toxic
at high doses administered (i.p.). The LD50 values were
2639 mg/kg with 95% confidence limits of 2068–3367 mg/kg
for i.p. administration. Deaths were not observed among
orally treated animals.

3.2. Pharmacological behavioral screen of HESc

The HESc at a dose of 1000 mg/kg (i.p. and p.o.) produced
sedation, decrease of the ambulation, reduction of answer to
the touch, analgesia and decrease of urination. The effects of
HESc were more pronounced in animals treated intraperiton-
ally.

3.3. Effect of HESc on spontaneous motor activity in
mice

The mice treated with HESc at a dose of 1000 mg/kg (i.p.)
caused significant reduction (p< 0.001) of the spontaneous
locomotor activity in comparison with the control group at
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Fig. 1. Effect of HESc on spontaneous locomotion in mice. The values rep-
resent mean± S.E.M. (n= 10);* p< 0.05,** p< 0.001 significantly different
from control.

Fig. 2. Effect of HESc on the motor coordination. The values represent
mean± S.E.M. (n= 10).

3.5. Effect of HESc on rotarod test

The HESc at a dose of 1000 mg/kg (i.p. or p.o.) did not
cause a significant difference in the motor coordination of the
treated animals in comparison with the control group (Fig. 2).

3.6. Effect of HESc on pentobarbital-induced sleep time

The HESc at a dose of 1000 mg/kg (i.p. or p.o.) did not
produce a significant alteration of the latency and the time of
sleep of the treated animals in comparison with those from
the control group (Fig. 3a and b).

T
E

T Ambulation Rearing Grooming Defecation

3 54.2± 2.8 23.4± 3.9 1.0± 0.2 0.2± 0.2
31.7± 7.5* 5.5 ± 2.8** 1.0 ± 0.3 0.1± 0.1
54.9± 4.9 8.6± 2.8** 0.6 ± 0.2 0.3± 0.1

6 41.6± 2.4 18.0± 2.7 1.8± 0.4 0.1± 0.1
28.4± 4.4* 1.8 ± 0.8*** 1.7 ± 0.5 0.1± 0.1
29.4± 5.2* 6.5 ± 2.6** 1.7 ± 0.5 0.1± 0.1

1 33.6± 3.8 10.1± 1.7 1.2± 0.4 0.1± 0.1
12.9± 3.9* 1.5 ± 1.0** 1.5 ± 0.4 0.0± 0.0
14.6± * *

n

∗

0 and 60 min. The animals treated p.o. showed a dec
p< 0.05) of ambulation at 60 min (Fig. 1).

.4. Effect of HESc in open-field

The HESc at a dose of 1000 mg/kg (i.p.) significa
p< 0.05) reduced the ambulation of mice at 30, 60
20 min. On the other hand, the animals treated p.o.
ented a decrease (p< 0.05) of ambulation at 60 and 120 m
nother important data observed was the reduction of

ng in animals treated at 30, 60 and 120 min, both i.p. or
Table 1).

able 1
ffect of HESc on the open-field in mice

ime (min) Groups Dose/route (mg/kg)

0 Control –
HESc 1000/i.p.
HESc 1000/p.o.

0 Control –
HESc 1000/i.p.
HESc 1000/p.o.

20 Control –
HESc 1000/i.p.
HESc 1000/p.o.

= 10; values represent mean± S.E.M.
∗ p< 0.05 significantly different from control.

∗∗ p< 0.01 significantly different from control.
∗∗ p< 0.001 significantly different from control.
3.7 3.8 ± 2.1 1.2 ± 0.4 0.2± 0.2
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Fig. 3. Effect of HESc on: (a) the latency of pentobarbital-induced sleep
and (b) the time of sleep induced pentobarbital. The values represent
mean± S.E.M. (n= 10).

4. Discussion and conclusion

In this work, the effects of the hydroalcoholic extract of
Sida cordifolialeaves was studied in several behavioral ani-
mal models for the evaluation of central activity: pharmaco-
logical behavioral screening, spontaneous locomotion, open-
field, pentobarbital-induced sleeping time and rotarod test.
These are classical animal models of preliminary pharmaco-
logical tests of activities on CNS, which provide information
about action upon psychomotor performance, motor behav-
ior and neurotoxicity. Increasing doses of the hydroalcoholic
extract ofSida cordifoliaup to 5 g/kg administered to mice
p.o. were not lethal, this is an indication of the low toxicity
of the extract (Dietrich, 1983).

In pharmacological behavioral screening, the animals
treated with HESc showed decrease of response to the touch
and reduction of motor activity. These data are indicative of
depressive activity of the CNS according toAlmeida et al.
(1999). It is important to note that the i.p. dose chosen make
with basis in preliminary tests that showed more effective.

The general depressive activity was confirmed in the spon-
taneous locomotion test where the HESc significantly re-
duced spontaneous motor activity. The decrease in motor ac-
tivity gives an indication of the level of excitability of the CNS
(Masur et al., 1971) and this decrease may be related to seda-
tion resulting from depression of CNS (Ozturk et al., 1996).
T ious
s oore
a .
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t

The HESc decreased the ambulation and the rearing in
the open-field, test confirming the depressive property of the
extract. According toMasur et al. (1971)the rearing is a
response to the levels of excitability of CNS. It was also ob-
served that mice treated with HESc did not present significant
alteration in the time of spent in the rotative bar.Vale et al.
(1999)affirmed that the absence of interference with the mo-
tor coordination in the rotative bar discards the possibility of
a muscular relaxing effect.

Another methodology carried out to assess the depressant
effect of HESc in CNS was the pentobarbital-induced sleep
test. The results showed that the animals treated with HESc
did not present any alteration in latency and sleep time. Ac-
cording toLovell (1986), the animals’ response in this model
can be affected by environmental (diet, temperature and bed-
ding material) and genetic factors. However, the depressive
activity of HESc in mice was better evidenced by the de-
crease of ambulation in spontaneous locomotion and open-
field tests. Therefore the absence of effects in motor coordi-
nation performance and in pentobarbital-induced sleep time
suggests a possible absence of neurotoxicity.

On the basis of the present study, we may suggest that the
HESc has depressant effect on CNS without interfering with
motor coordination with a low toxicity, thus justifying its
extensive use by the northeast Brazilian population. It is nec-
essary to determine the major evidence indicating depressant
a
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his behavioral effect is similar to those obtained in prev
tudies of depressive drugs of CNS in agreement with M
nd Kenyon (1994, pp. 114–123), cited inAlmeida et al
2001); Radhakrishnan et al. (2001)affirmed that the reduc
ion of motor activity can be due to the inhibitory effects
he extract in SNC or the muscular relaxing activity.
ctivity as well as the possible action mechanisms.
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