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RESUMO: “Efeitos do extrato aquoso das folhas da Hyptis pectinata sobre o sistema nervoso 
central de roedores”. Neste trabalho foram estudados os efeitos do extrato aquoso (EA) obtido 
das folhas da Hyptis pectinata sobre o sistema nervoso central de roedores. Os seguintes modelos 
experimentais foram utilizados em camundongos, machos e fêmeas, da linhagem Wistar: “screening” 
farmacológico, campo aberto, nado forçado, hipotermia induzida por apomorfi na, labirinto em cruz 
elevado e tempo de sono induzido por tiopental. O extrato foi administrado por via oral em dose 
única, 30 minutos antes de cada teste. No “screening” farmacológico o EA (400 mg/kg, p.o., n 
= 3) diminuiu a freqüência do comportamento de auto-limpeza. No teste do campo aberto o EA 
diminuiu o tempo gasto em auto-limpeza (AE400: 51,3 ± 8,8, q = 5,513, P < 0.01, n = 10) de 
maneira similar ao diazepam (control: 107,3 ± 14,2; diazepam: 15,4 ± 4,3, q = 9,049, P < 0.001, n 
= 10). No teste do nado forçado o EA (400 mg/kg) diminuiu o tempo de imobilidade (con: 181,3 ± 
7,2 s; imip: 91,6 ± 8,9 s, q = 7,958, P < 0,001; AE400: 111,6 ± 14,5 s, q = 6,193, P < 0,001, n = 9) 
indicando um possível efeito antidepressivo. Isto foi confi rmado no modelo de hipotermia induzida 
pela apomorfi na onde o EA (200 mg/kg) antagonizou o efeito da apomorfi na (AE200: -0,27 oC, q = 
5,588, P < 0,001, n = 10) de maneira similar à imipramina (5 mg/kg) (control: -1,08 oC; imipramine: 
0,02 oC, q = 7,589, P < 0,001, n = 10). Nenhum efeito do EA foi observado nos testes do labirinto 
em cruz elevado e do tempo de sono induzido por tiopental. Nossos resultados sugerem um possível 
efeito antidepressivo do extrato aquoso obtido das folhas da Hyptis pectinata. 

Unitermos: Hyptis pectinata, Lamiaceae, plantas medicinais, depressão.

ABSTRACT: The effects of the aqueous extract (AE) from Hyptis pectinata leaves was studied 
on rodent central nervous system (CNS). Pharmacological screening, open fi eld, forced swimming, 
apomorphine-induced hypothermia, elevated plus maze and thiopental-induced sleep tests were 
used in male and female Swiss mice and Wistar rats. The AE was admnistered orally in single 
doses 30 minutes before each test. In the screening test the AE (400 mg/kg, p.o., n =3) decreased 
the frequency of grooming behavior. In the open fi eld test it decreased the amount of time rats spent 
grooming (AE400: 51.3 ± 8.8, q = 5.513, P < 0.01, n = 10), similarly to diazepam (control: 107.3 ± 
14.2; diazepam: 15.4 ± 4.3, q = 9.049, P < 0.001, n = 10). In the forced swimming test the AE (400 
mg/kg) decreased the immobility time (con: 181.3 ± 7.2 s; imip: 91.6 ± 8.9 s, q = 7.958, P < 0.001; 
AE400: 111.6 ± 14.5 s, q = 6.193, P < 0.001, n = 9), indicating a possible antidepressive effect. 
This was confi rmed in the apomorphine-induced hypothermia model where the extract (200 mg/kg) 
antagonized the apomorphine effect (AE200: -0.27 oC, q = 5.588, P < 0.001, n = 10), similarly to 
imipramine (imipramine: 5 mg/kg) (control: -1.08 oC; imipramine: 0.02 oC, q = 7.589, P < 0.001, n 
= 10). No effect of the AE was detected in the elevated plus maze and in the sleeping time induced 
by thiopental models. Our results suggest a possible antidepressive effect of the aqueous extract 
obtained from the leaves of Hyptis pectinata.
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INTRODUCTION

 Hyptis pectinata (L.) Poit, is a shrub belonging 
to the Lamiaceae family popularly known in northeastern 
Brazil as “sambacaitá”. It is commonly cultivated in the 
backyards of many Brazilian houses where the plant is 

used as an analgesic and antiinfl ammatory preparation 
obtained from its leaves by decoction or infusion. 
(Carvalho, 1999; Arrigoni-Blank et al., 2005; Falcão et 
al., 2005). H. pectinata is also described in Brazilian 
folk medicine for the treatment of rhinopharyngitis, 
nasal congestion, skin diseases, fever, bacterial and fungi 
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infections (Malam et al., 1988;).
 Phytochemical studies of H. pectinata 
identifi ed the compound 5,6-dihidro-α-pirona followed 
by other pectinolides   which   showed activity against 
Staphylococcus aureus and Bacillus subtilis and 
citotoxicity against a variety of tumoral cells (Pereda-
Miranda et al., 1993). The essential oil of H. pectinata 
contains around thirty compounds with a predominance 
for the monoterpenes (95.8%), the most abundant one 
being ρ-cimene, thymol and β-terpinene. The antipseptical 
properties of the plant probably are related to its high 
concentrations of thymol (Malan et al., 1988).
 The aqueous extract from the H. pectinata 
leaves was investigated for its antinociceptive and 
antioedematogenic properties. The extract showed 
positive results on the abdominal contortions and hot 
plate analgesy models and antinfl ammatory activity in the 
paw oedema model (Bispo et al., 2001; Arrigoni-Blank 
et al., 2005; Falcão et al., 2005). The same laboratory 
demonstrated that the aqueous extract of H. pectinata 
accelerated liver regeneration after hepatectomy in 
rats (Melo et al., 2005). Another species of Hyptis, for 
instance, H. martiusii, common in the northeast of Brazil, 
showed activity against larvae of Aedes aegypti (Costa et 
al., 2005). 

The aim of the present work was to study the 
central effects of the aqueous extract from the leaves of 
H. pectinata. 

MATERIAL AND METHODS

Botanical material

 Hyptis  pectinata was collected at the 
metropolitan area of Aracaju city at the state of Sergipe, 
Brazil (10o 54’ S, 37o 05’ W). A voucher specimen of 
the plant was deposited at the Universidade Federal de 
Sergipe (UFS) herbarium under the number ASE 2626.

Preparation of the extract

 Dried H. pectinata leaves were triturated until 
a fi ne powder was obtained. The aqueous extract (AE) 
was prepared by adding distilled water (3:10 w/v) and 
mantaining the solution in constant agitation for four 
hours at 35 oC, followed by fi ltration. The AE was 
then lyophilized and stored at 5 oC. At the day of each 
experiment the AE was dissolved in distilled water at the 
desired doses.

Animals

 The experiments described in this work 
followed the ethical rules established by the UFS Ethical 
Comitte for Animal Experimentation (CEPA-UFS). We 
used male and female Swiss mice (20-35 g) and Wistar 
rats (250-350 g) from the UFS Animal Facility. Animals 

were maintained in a 12 hours dark-light cycle at room 
temperature with water and Purina tablets available ad 
libitum. They were housed in groups of 10 mice or 5 rats 
in plastic boxes (33 x 40 x 7 cm).

Behavioral tests

Pharmacological screening: This test was used 
in order to check for possible general central nervous 
system effects of the H. pectinata AE. Four groups of 
three mice were treated with distilled water (10 mL/kg, 
p.o.) or the AE at the doses of 100, 200 and 400 mg/kg 
(p.o., at a single dose). Animals were observed for four 
hours and their behavior were recorded at 30, 60, 120, 
180 and 240 minutes after the treatment. The specifi c 
behaviors and their intensities were recorded, according 
to Irwin (1968).

Open fi eld: The exploratory activity of rats 
treated with the AE was tested in the open fi eld model. 
The apparatus consists of a square box made of wood (60 
x 60 x 30 cm) with the fl oor divided by black lines into 
nine 20 cm squares. The box was illuminated  from above 
by fl uorescent light and recorded by a microcamera. Five 
groups of ten rats received distilled water (10 mL/kg, 
p.o.), diazepam (2 mg/kg, i.p.) or the AE at the doses 
100, 200 and 400 mg/kg (p.o., at a single dose). The 
distilled water group and the AE groups received also 
i.p. injections of saline (0.9%) and the diazepam group 
received also distilled water (p.o.) in order to normalize 
the treatments. Thirty minutes after each treatment 
animals were exposed to fi ve minutes session in the open 
fi eld and the following parameters were recorded: total 
distance travelled, number of rearings and grooming 
time. Data were acquired and analised by the ANYMZE 
software (Stoelting Co., USA).

Forced swimming test: To test for possible 
antidepressive effects of the H. pectinata AE we used 
the forced swimming test as proposed by Porsolt et al. 
(1977). The apparatus consists of a square glass aquarium 
(25 x 30 cm) fi lled with 15 cm of tap water at 24 oC. Five 
groups of ten mice received distilled water (10 mL/kg, 
p.o), imipramine (30 mg/kg, i.p.) and the AE at the doses 
of 100, 200 and 400 mg/kg (p.o., at single doses). The 
distilled water group and the AE groups received also 
i.p. injections of saline (0.9%) and the imipramine group 
received also distilled water (p.o.) in order to normalize 
the treatments. Each animal was placed in the aquarium 
for six minutes and the immobility time was recorded 
with a stop watch during the last four minutes of the 
session. Animals were considered immobile when their 
movements were suffi cient only to prevent them from 
drawning.

Apomorphine-induced hypothermia

 Apomorphine treatment causes a decrease in 
the rectal temperature and this effect is prevented by 
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antidepressive drugs such as imipramine (Puech et al., 
1981). In order to confi rm a possible antidepressive 
effect of  the H. pectinata AE, we tested the effects of 
apomorphine in rectal temperature of mice treated with 
the plant AE. Five groups of ten mice received distilled 
water (10 mL/kg, p.o), imipramine (30 mg/kg, i.p., at a 
single dose) and the AE at the doses of 100, 200 and 400 
mg/kg (p.o., at single doses). Before treatments rectal 
temperature was measured with a digital termometer 
introduced 15 mm in the rectum. Animals with 
temperatures between 37 and 38,4 oC were treated with 
distilled water, imipramine or the AE and thirty minutes 
after they were injected with apomorphine (10 mg/kg, 
i.p., at a single dose). One hour after, temperature was 
measured again and compared with the initial values.

Elevated plus maze (EPM): The EPM test, 
originally developed by Pellow et al. (1985), was used 
in this work to check the anxiety level of rats treated 
with the H. pectinata AE. The maze was made of wood 
with two open and closed arms (50 x 10 cm) elevated 
50 cm from the fl oor. Five groups of ten rats received 
distilled water (10 mL/kg, p.o.), diazepam (2 mg/kg, i.p., 
at a single dose) or the AE at the doses 100, 200 and 400 
mg/kg (p.o., at single doses). Thirty minutes after each 
treatment animals were exposed to fi ve minutes sessions 
in the EPM and the following parameters were recorded: 
percentage of time spent in the open and closed arms and 
percentage of open and closed arm entries. The behavior 
of animals was monitored by a microcamera located 2 m 
above the maze and data were acquired and analised by 
the ANYMAZE software.

Thiopental-induced sleeping time: According to 
Riley and Spinks (1958) CNS depressive drugs increase 
barbiturate-induced sleeping time. In this work we used 
tiopental as a sedative drug and checked the effcts of H. 
pectinata AE. Four groups of 10 mice received distilled 
water (10 mL/kg, p.o.) or the AE at single doses of 100, 
200 and 400 mg/kg (p.o.) thirty minutes before an i.p. 
injection of tiopental (80 mg/kg). The time for loosing 
(latency for sleeping) and recovering (sleeping duration) 
the rightining refl ex was recorded for each animal. The 
loosing of the postural refl ex was confi rmed after three 
atempts. 

Drugs

 The drugs used in this work were: diazepam 
(Cristália, Brasil), imipramine hydrochloride 
(Farmafórmula, Brasil) and apomorphine hydrochloride 
(Sigma, USA) were dissolved in saline (0.9%) just before 
each experiment. 

Statistical analysis

 Data were expressed as the mean ± SEM, except 
for the apomorphine-induced hypothermia experiment 
where the values were expressed as the mean difference 

of temperature before and after apomorphine treatment. 
One way analysis of variance (ANOVA) followed by 
Tukey’ multiple comparison test were used to evaluate 
difference among means. Values of P<0.05 were 
considered signifi cant.

RESULTS

 In the pharmacological screening the only 
noticeble effect of the H. pectinata AE was a decrease 
in the frequency of grooming behavior at the dose of 
400 mg/kg when compared to control mice. In the open 
fi eld test one way ANOVA revealed difference for the 
parameters total distance travelled (F4,45 = 11.410, p < 
0.001) and grooming time (F4,45 = 11.440, P < 0.001), 
among the experimental groups (table 1). The multiple 
comparison Tukey post test showed that diazepam (2 
mg/kg) increased the distance travelled (q = 7.565, P 
< 0.001) and that the H. pectinata AE had no effect in 
this parameter when compared to control (AE100: q = 
1.530; AE200: q = 1.228; AE400: q = 1.711; P > 0.05). 
Diazepam decreased the time rats spent grooming (con: 
107.3 ± 14.2; diaz: 15.4 ± 4.3, q = 9.049, P < 0.001), an 
effect that was also observed for the AE at the dose of 400 
mg/kg (AE400: 51.3 ± 8.8, q = 5.513, P < 0.01). 
 In the forced swimming test ANOVA revealed 
statistical differences among the experimental groups 
(F4,40 = 15.810, P < 0.001). As expected, imipramine (30 
mg/kg) decreased the immobility time as shown by the 
Tukey post test (control: 181.3 ± 7.2; imip: 91.6 ± 8.9, 
q = 7.958, P < 0.001). The same effect was seem for the 
AE at the dose of 400 mg/kg (AE400: 111.6 ±  14.5, q = 
6.193, P < 0.001) (Figure 1).
 In the apomorphine-induced hypothermia test 
ANOVA revealed difference in the temperature reduction 
among the experimental groups (F4,45 = 12.940, P < 
0.0001). Imipramine (5mg/kg) inhibited the apomorphine 
effect, as shown by the Tukey as a pos hoc test (control: 
-1.08o C; imip: 0.02o C, q= 7.589, P < 0.001). The same 
effect was seen with the AE at the dose of 200 mg/kg 
(AE200: -0.27 oC, q = 5.588, P < 0.001), but not for the 
doses of 100 and 400 mg/kg (AE100: -0.73 oC, q = 2.415; 
AE400: -1.2 oC, q = 0.827; P > 0.05) (Figure 2). The H. 
pectinata AE did not show effects on the elevated plus 
maze nor on the tiopental-induced sleeping tests (data not 
shown).

DISCUSSION

 In this work we studied the central effects of the 
AE from Hyptis pectinata leaves. The most important 
fi nding was an antidepressive effect as revealed by the 
forced swimming and apomorphine-induced hypothermia 
tests. 

A general pharmacological screening with 
the H. pectinata AE did not reveal major effects on the 
nervous system, with the exception of a decrease in 
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Group/Dose/n Total distance travelled (m) Grooming time (s) Number of rearings 
Control(Water) (10mL/kg)(10) 

 
6.78 ± 0.9 

 
107.3 ± 14.2 

 
7.8 ± 1.2 

 
Diazepam (2 mg/kg) (10) 

 
17.4 ± 2.0*** 

 
15.4 ± 4.3*** 

 
14.3 ± 1.38 

 
Hyp100 (100 mg/kg) (10) 

 
8.9 ± 0.9 

 
79.4 ± 10.7 

 
11.3 ± 1.63 

 
Hyp200 (200 mg/kg) (10) 

 
5.0 ± 1.1 

 
73.7 ± 10.7 

 
6.8 ± 2.49 

 
Hyp400 (400 mg/kg) (10) 9.19 ± 1.6 51.3 ± 7.9** 8.8 ± 2.5 

Table 1. Effects of the Hyptis pectinata AE on the behavior of rats in the open fi eld model.

Each animal was allowed to explore the arena during a period of fi ve minutes. Values were expressed as the mean ± S.E.M. The 
differences among means were tested by one way Analysis of Variance (ANOVA) followed by Tukey multiple comparison post 
test.  (**) P < 0.01; (***) P < 0.001 as compared to control.

time spent in the grooming behavior, which leads us to 
further exploration of this effect. In the open fi eld model, 
the AE also decreased the time spent grooming (table 
1), an effect also observed with diazepam (2 mg/kg), a 
classical benzodiazepine drug. Benzodiazepines, at lower 
doses, are known to increase the exploratory activity in 
the open fi eld (Gardner; Piper, 1982) and to decrease the 
time spent grooming (Jolles et al., 1979). Although the 
physiological meaning of the grooming behavior is still 
a matter of debate, some authors suggest that it is related 
to body temperature regulation (Thiessen, 1988) or it is 
possibly a way for decreasing the excitation caused by 
exposure to a novel environment (Colbern et al., 1978). 
More interestingly, an involvement of the mesolimbic 
dopamine system in novelty-induced grooming has been 
proposed (D’Aquila et al., 1994). 

The effects of desipramine, a tryciclic 
antidepressant, were tested for the exploratory behaviour 
and grooming in the open fi eld, under different stress 
protocols. Repeated restraint stress was shown to increase 
the frequency of grooming and desipramine reversed this 
effect (D’Aquila et al., 2000). Moreover, Sousa et al. 
(2004) described antianxiety and antidepressive effects 
of riparin III, a       tyramine analogue isolated from Aniba 
riparia. In the open fi eld test, riparin III (25 and 50 mg/kg) 
decreased the number of groomings and the immobility 
time in the forced swimming model.Therefore, it seems 
that grooming behavior in the open fi eld can be a predictor 
for antidepressant activity, possibly via the dopaminergic 
mesolimbic system (D’Aquila et al., 2000).
 Stressfull events are frequently associated with 
depression and HPA activity is positively correlated 
with depressive symptoms (Anisman; Zacharco, 1982). 
Van-Erp et al. (1994) demonstrated a direct relationship 
between the frequency of groomings and corticosteroid 
levels in rodents.We used two experimental models 
to check for possible antidepressive effects of the H. 
pectinata AE. The AE decreased the immobility time 
in the forced swmming test (fi gure 1) and reversed 
the hypothermia induced by apomorphine (fi gure 2). 

These effects were similar to those of imipramine, a 
classical antidepressant drug, suggesting that the effect 
of the AE on grooming behavior is possibly linked to an 
antidepressive property of the H. pectinata leaves. On the 
other hand the AE did not interfered with the behaviour 
of rats in the elevated plus maze. Clinical studies have 
demonstrated a high correlation between depression and 
anxiety (Keller; Hanks, 1993, File, 1996), suggesting 
common neurobiological substrates for these diseases. 
However, results using animal models are confl icting. 
Ferré et al. (1994) found a high correlation between the 
immobility time in the forced swimming test and the 
latency for entering in the open arm of the elevated plus 
maze test, but Andreatini and Bacellar (1999) studying 
the behaviour of mice tested in the two models found 
no signifi cant correlation. Similarly to H. pectinata, 
Kielmeyera coriacea shows anxiolytic properties which 
were confi rmed in the elevated plus maze but showed no 
effect in the forced swimming test (Audi et al., 2002). 
Differently, the extract from Hypericum perforatum 
showed antidepressive and anxiolytic effects in a variety 
of experimental models (Di Carlo et al., 2001). The 
elucidation of mechanisms of action of the H. pectinata 
AE in the future will clarify its differential effects on 
animal models of depression and anxiety.
 Inverted U-shaped dose-response curves are 
frequently found with plant crude extracts. Thus, Maity et 
al. (2000) testing the methanol root extract from Ocimum 
sanctum in the forced swimming test found a signifi cant 
decrease in the duration of swimming with lower doses 
(100 and 200 mg/kg) and an increase of this parameter 
with higher doses (400 mg/kg). In our laboratories, the 
aqueous and hydroalcaholic extracts from Erythrina 
velutina leaves showed anxiolytic and amnesic effects 
at lower doses and inhibition of locomotor activity and 
prolongation of barbiturate sleeping at higher doses 
(Dantas et al., 2004). In the apomorphine-induced 
hypothermia test the H. pectinata AE reversed the effect 
of apomorphine at the dose of 200 mg/kg. At 100 and 
400 mg/kg the scores were not different from the control 
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Figure 1. Effects of the H. pectinata AE in the immobility time on the forced swimming 
test. Hyp100, Hyp200 and Hyp400 refers to the dose of the extract used (100, 200 and 400 
mg/kg, p.o.). At the dose of 400 mg/kg the AE showed similar effects to the imipramine 
group (imi30 refers to imipramine 30 mg/kg, i.p.). ***P < 0.001 as compared to control, 
Tukey post test after one way ANOVA.

Figure 2. Effects of the H. pectinata AE on the apomorphine-induced hypothermia test. 
Values are expressed as the difference in rectal temperature before and one hour after an 
i.p. injection of apomorphine. At the dose of 200 mg/kg, p.o., the AE (Hyp200) showed 
similar effects to the imipramine group (imi5 refers to imipramine 5 mg/kg). **P < 0.001, as 
compared to control (distilled water) by the Tukey post test after one way ANOVA.

group. This biphasic effect most likely is due to different 
classes of compounds found  in the crude extract (Mendes 
et al., 2002). At noradrenergic terminals apomorphine 
acting through D2 receptors prevents noradrenaline 
release. Puech et al. (1981) showed that hypothermia 
induced by high doses of apomorphine is antagonized by 
antidepressants.
 Different animal models often require different 

doses of the same drug, in order to show any effect. This 
is because they probably measure different aspects of the 
same disease. That possibly explains the difference in 
doses for the AE on the two models of depression. Support 
for this hypothesis was found in the work of Sousa et al. 
(2004) where the tryciclic antidepressant imipramine 
decreased the immobility time in the tail supension test at 
a higher dose (30 mg/kg) when compared with the effect 
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in the forced swimming test (10 mg/kg). 
 The results presented in this work will guide 
the screening for fractions and isolated compounds from 
Hyptis pectinata with potential antidepressant and/or 
antistress properties.
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