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RESUMO: “Efeitos farmacoldgicos do monoterpeno o,-epoxi-carvona em camundongos”. O
monoterpeno o,B-epdxi-carvona (EC) nas doses de 200, 300 e 400 mg/kg administrado por via i.p.
em camundongos diminuiu significativamente a atividade motora dos animais, quando comparado
aos controles, até 120 minutos ap6s a administragéo. As doses de 300 e 400 mg/kg induziram um
aumento significativo do tempo de sono dos animais néo alterando, no entanto, a sua laténcia. O EC
na dose de 400 mg/kg induziu uma redugdo no tempo de permanéncia dos animais na barra giratéria
(teste do rotarod). Os resultados sugerem um possivel efeito central.

Efeito

Unitermos: 6leo

camundongos.

farmacoldgico, essencial, monoterpeno, o,B-epoxi-carvona,

ABSTRACT: The monoterpene a,B-epoxy-carvone (EC) in doses of 200, 300 or 400 mg/kg
injected by i.p. route in mice caused a significant decrease in the motor activity of animals when
compared with the control group, up to 120 minutes after the administration. The doses of 300
or 400 mg/kg had induced a significant increase of in the sleeping time of animals not having
modified, however, the latency. The EC in the dose of 400 mg/kg reduced the remaining time of the

animals on the rotating rod (Rotarod test). These results suggest a possible central effect.
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INTRODUCTION

Several were the historical examples of the use
of medicinal plants in the attainment and study of new
substances with action in Central Nervous System (CNS),
such as the morphine, codeine and caffeine (Huang;
Kutchan, 2000; Henman, 1986).

Inside of this context we can cite essential oils
with different applications, especially in the area of the
medicine and cosmetic. They contribute to the pleasures
of natural flavors and fragrances. In addition, many of
them are found to exhibit varied biologic properties
(Craveiro et al., 1981), such as spasmolytic (Lis-Balchin;
Hart, 1999), antinociceptive and anti-inflammatory
(Sousa et al., 2004), antimicrobial (Lima et al., 2006;
Oliveira et al., 2006), larvicidal (Costa et al., 2005), and
anticonvulsant (Almeida et al., 2003) activities. These
effects are probably due to great structural diversity of
the essential oils constituents. This notion is supported by
previous studies which showed that some monoterpenes
present in many essential oils possess anticonvulsant
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activity in animal experiments, such as linalool
(Elisabetsky et al., 1995), limonene (Viana et al., 2000)
and citronellol (De Sousa et al., 2006a). The derivative
compounds of monoterpenes also exhibit several types
of pharmacologic properties, such as antinociceptive (De
Sousa et al., 2004), sedative (De Sousa et al., 2006b) and
antidepressant (De Sousa et al., 2006c).

o,B-Epoxy-carvone (EC), Figure 1, is a
monoterpene that can be found in the essential oil of
Carum carvi (lacobellis etal., 2005), Kaempferia galanga
(Jirovetz et al., 2001) and other plants (Kaiser, 1997).
In earlier studies, the antimicrobial effect of EC was
investigated against Staphylococcus aureus and Candida
albicans (Arruda et al., 2006). EC has functional groups
and structural similarities with several monoterpenes with
pharmacologic activity as limonene, menthol, menthone,
pulegone, citronellol and hydroxydihydrocarvone
(Umezu et al., 2001; De Sousa et al., 2006a; De Sousa et
al., 2006b). This led us to verify the effects of EC in CNS
using animal models.
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MATERIAL AND METHODS
Chemical

Compound EC was prepared in Laboratério
de Tecnologia Farmacéutica, Universidade Federal da
Paraiba as already described (Klein; Ohloff, 1963), and
dissolved in 5% Tween 80 as an emulsion. Pentobarbital
and polyoxyethylene-sorbitan monolate (Tween 80) were
purchased from Sigma (USA).

Animals

Swiss male mice (3 months of age), weighing
28-35 g were obtained from the vivarium Prof. Thomas
George of Laboratério de Tecnologia Farmacéutica,
Universidade Federal da Paraiba. The animals were
maintained at constant room temperature (21 + 2 °C) and
on a 12/12 h light-dark cycle (light from 06:00 to 18:00
h), with free access to food pellets and water. They were
transferred to the laboratory at least 30 min before the
start of experiments. All experiments were performed
between 08:00-12:00 h to avoid circadian influences and
carried out in accordance with ethical committee acts
CEPA N°. 1105/06.

Acute toxicity (LD,)

This test was performed according to a method
described by Lorke (1983), with modifications, where
the acute toxicity of EC was assessed by intraperitoneal
(i.p.) route. Groups of 10 animals each were separated
and received doses of 500, 750, 1000 or 2000 mg/kg of
EC. One group received 5% tween 80 solution (vehicle).
The animals were observed daily for 7 days and a number
of deaths of animals were registered day by day and
lethal dose 50% (LD,,) calculated (Litchfield; Wilcoxon,
1949).

Behavioural effects

The behavioural screening of the mice was
performed following parameters described by Almeida
(2006) and Almeida et al. (1999) and animals were
observed at 0.5, 1, and 2 h after administration of EC (200
or 300 mg/kg i.p.).

Locomotor activity

Mice were divided into four groups of 8 animals
each. Vehicle (control) and EC (200, 300, or 400 mg/kg
i.p.) were injected. The spontaneous motor activity of the
animals was assessed in a Cage Activity (controller model
7441 an Grid-Floor Detecting Arrangement Cage model
7432, Ugo Basile, Italy) in 30, 60, 90 and 120 minutes
after administration (Mattei; Carlini, 1995; Almeida,
2006).

Pentobarbital-induced hypnosis

Sodium pentobarbital at a hypnotic dose of 40
mg/kg i.p. was injected into four groups (n = 8) of mice 30
min after pretreatment with water/tween-80 5% (control)
and EC (200, 300 or 400 mg/kg) i.p., respectively. The
latency (the interval between the injection of sodium
pentobarbital and loss of the righting reflex) and duration
of sleeping time (the interval between loss and recovery
of the righting reflex) was recorded (Elisabetsky et al.,
1995; Mattei et al., 1998; Almeida, 2006).

Motor coordination (Rotarod Test)

The effect of motor coordination was assed
using a Rotarod apparatus (Rotarod model 7750,
Ugo Basile, Italy) and consists of evaluating the
motor coordination of the animal, through the time of
permanence of the mouse on a revolving bar (Capasso,
1996). Groups of 8 mice each were previously selected
for their ability to successfully remain on the revolving
bar (2.5 cm diameter, 7 r.p.m., 25 cm from floor) of a
Rotarod apparatus over a 3-min period (Mendes et al.,
2002). These animals were treated i.p. with 5% tween 80
or doses (200, 300 or 400 mg/kg) of EC and tested at
10-min intervals up to 3 h after treatment. Mice failing
more than once to remain on the rotating rod for 3 min
constituted a positive result (Dunham; Miya, 1957).

Statistical analysis

The results were expressed as mean + S.E.M.
and tested with one-way analysis of variance (ANOVA)
followed by Dunnet’s test and Student “t” test. A
probability level of 0.05 was accepted as significant.
LD,, was obtained by non-linear regression. All data
were analyzed with the software package GraphPad
Prism version 3.02 (GraphPad Sotware Incorporated, San
Diego, CA 92121 USA).

RESULTS
Acute toxicity (LD,

Was observed that the dose of 500 mg/kg after 7
days did not promote death in treated animals and doses
of 750, 1000 or 2000 mg/kg promoted death in 1, 7 and
10 animals, respectively. The LD, calculated was 923
mg/kg with confidence interval of 820 to 1037 mg/kg.

Behavioural screening

EC at doses of 200 or 300 mg/kg, i.p. showed
depressant activity on CNS based on the following
behavioral alterations in animals after 30 and 60 minutes
after treatment: decrease of the spontaneous activity,
palpebral ptosis, ataxia and sedation.
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Locomotor activity

In doses of 200, 300 or 400 mg/kg EC caused a
significant decrease of ambulation at 30, 60, 90 and 120
min after administration (Figure 2).

Pentobarbital-induced hypnosis

The figure 3A shows that EC at doses of
200, 300 or 400 mg/kg did not affect the latency of
pentobarbital-induced hypnosis. Figure 3B shows that EC
at 200mg/kg did not modify the sleeping time, but at 300
and 400 mg/kg it increased the sleeping time compared
to control animals.

Motor coordination (Rotarod Test)

In this test, 30 min after administration of EC
only at the dose of 400 mg/kg the remaining time of
animals on the rotating rod was decreased (Figure 4).

DISCUSSION

In the present study the pharmacological effects
of the monoterpene EC were investigated in animal
models and it characterized a psychopharmacological
effect of this substance on the CNS. The results obtained
and the LD, value represent a low toxicity of EC and they
were similar to the ones observed for other monoterpenes
(Umezu et al., 2001; Farhat et al., 2001). In addition, EC
did not produce writhing, tremor, convulsion, stereotyped
behaviors and catalepsy, but did ataxia, which is
recoverable, suggesting that the effect is not a result of
toxic effect.

The mice treated with EC (200 or 300 mg/kg)
presented behavioural alterations as reduction of the
ambulation, palpebral ptosis, ataxia and sedation. These
signals show possible evidence that the effects on CNS are
similar to drugs that reduce the CNS activity (Fernandez-
Guasti et al., 2001; Morais et al., 2004; Argal; Pathak,
2006; Martinez et al., 2006).

EC caused a significant reduction of ambulation
of animals in the test of spontaneous movement after
30, 60 and 90 minutes of its administration in the
doses of 200, 300 or 400 mg/kg, that corroborates with
the hypothesis of the EC reduces the CNS activity, it
was reported that reduction of the ambulation of the
animals is characteristic of psychopharmacological drugs
(Fernandez-Guasti et al., 2001; Argal; Pathak, 2006).

The reduction of the locomotive activity was
observed by many essential oils (Umezu et al., 2001)
and it can be due to either through an inhibitory effect
of the EC in CNS or by muscular relaxant activity in
the periphery. We suggest that EC which could possess
a neuro-sedative activity or a profile for hypnotic drug
(Santos et al., 1996).

The EC 300 or 400 mg/kg had an increase in
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the total time of sleep of the animals, but did not have
an increase in the latency for the induction of sleep
comparing to the control group. It is established that
the potencialization of the time of sleep induced by
pentobarbital must be a sedative or hypnotic action that is
attributed to the involvement of central mechanisms in the
regulation of sleep (N’Gouemo et al., 1994) and involves
the inhibition of the GABAergic system (Steinbach; Akk,
2001; Sivam et al., 2004).

The lack of motor coordination in the test of the
Rotarod is characteristic of a drug that reduces the CNS
activity such as neuroleptics, anxiolytics, sedatives and
hypnotics (Sen; Chaudhuri, 1992).

The animals treated with EC in the doses of
200 or 300 mg/kg did not present significant alterations
in the time of performance in the bar, therefore not
interfering with the motor coordination of the animals,
therefore discarding muscular relaxant effect or even
common neurotoxicity of some drugs with a depressant
profile on the CNS. Only at the dose of 400 mg/kg the
animals presented a significant reduction in the time of
permanence on the revolving bar, what could be attributed
to the elevated dose that would reflect a possible muscular
relaxant action of the EC at this dose.

Taken into account all the results we
can conclude that the monoterpene EC presents
pharmacological effects on CNS characterizing it as
a psychopharmacological drug and those new studies
using specific methodologies are necessary to better
characterize its pharmacological effect.

P
\ .

Figure 1. Structure of a,3-epoxy-carvone.
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Figure 2. Effect of EC on locomotor activity of of mice. The parameters evaluated were the total number of pulses measured in
Activity Cage. Values are the mean + SEM for 8 mice; *p < 0.05, **p < 0.01, ***p < 0.001 as compared to vehicle (control), one-

way ANOVA followed by Dunnet’s test.
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Figure 3. Effect of EC on pentobarbital-induced hypnosis in mice. The parameters evaluated were the onset of sleeping (A) and

duration of sleeping (B). Values are mean + SEM for 8 mice, **p < 0.01, as compared to vehicle (control), one-way ANOVA

followed by Dunnet’s test.
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Figure 4. Effect of EC on motor coordination of mice in the Rotarod Test. Values are the length of time that each animal remained
on the rotating rod (time-on-rod) recorded after 30 minutes of the administration of agents. Values are the mean + SEM for 8 mice;
**p < 0.01, as compared to vehicle (control), one-way ANOVA followed by Dunnet’s test.
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