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Anticonvulsant and anxiolytic evaluation of leaf extracts
of Ocimum gratissimum, a culinary herb

C. O. Okoli, A. C. Ezike, O. C. Agwagah, P. A. Akah

Department of Pharmacology and Toxicology, Faculty of Pharmaceutical Sciences, University of Nigeria, Nsukka - 410 001, Enugu State, Nigeria

Submitted: 11-10-2009 Revised: 12-11-2009

Published: 13-03-2010

Anticonvulsant and anxiolytic activities of leaf extracts and fraction of Ocimum gratissimum L. (Lamiaceae) were studied
using seizures induced by pentylenetetrazol and open-field tests in mice. The results showed that the extracts and fraction
increased the latency of tonic and tonic-clonic seizures and death and elicited 50% protection against mortality. In the
open-field test, the extracts and fraction decreased the frequency of line crossing, center square entries, rearing against
a wall and grooming, whereas grooming duration and freezing frequency and duration were increased. Acute toxicity test
in mice gave an oral LD greater than 5000 mg/kg for the methanol extract. These findings suggest that extracts of this

plant possess anticonvulsant and anxiolytic-like properties.
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INTRODUCTION

Ocimum gratissimum L. (Lamiaceae) is a small shrub
commonly known as “scent leaf,” “tea bush” or “fever
plant.” In Nigeria, it is variously called “Nchuanwu,”
“Ahinji,” “Ahigbu” (Igbo), “Efirin” (Yoruba), “Ihiri eziza”
(Bini), “Dai doya tagida” (Hausa) or “Ntion” (Efik) and
is found in the wild or cultivated throughout the tropics
and subtropics. In West Africa, O. gratissimum is commonly
found around village huts and gardens!" and cultivated for
medicinal and culinary purposes. The leaves have strong
aromatic odor and are popularly used to flavor soup and
spice meat, especially game. In southeastern part of Nigeria
and beyond, the leaves popularly serve as indispensable
flavoring agent in soups, especially “pepper soup,” and
other such meals. In traditional medicine practice, it is
used in the treatment of diarrhea,'” as a febrifuge and
component of anti-malaria remedies,” mosquito/insect
repellant, stomachic and general tonic, antiseptic, in wound
dressing, skin infections, conjunctivitis and bronchitis. An
infusion of the leaves, called ‘Ocimum tea, is dispensed as
a remedy for fever and diaphoresis!! The roots are used
as sedative for children. Extract of the crushed leaves is
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an excellent remedy for cough. In southeastern parts of
Nigeria, in addition to serving culinary purposes, the leaves
are also used for the treatment of convulsive disorders.

Experimental studies showed that extracts of this
plant relaxed intestinal smooth muscle,” exhibited
antinociceptive effect,™” contracted the guinea pig ileum
and rat colon, raised mean arterial pressure in rats!'l and
lowered blood glucose in diabetic rats. The volatile oil
has been credited with antimicrobial, anthelminthic and
insect-repellant properties,”! while the essential oil exhibited
sedative and anxiolytic activities.”! The essential oil also
protected mice against tonic seizures induced by maximum
electroshock but was not effective against pentylenetetrazol
(PTZ)-induced seizures.”

Several constituents have been identified in oil from
the leaves of this plant. Eugenol, a monoterpene,
has been severally identified as the dominant volatile
constituent.'""" Also present are the monoterpenes-1,
8-cineole,'” B-pinene, cis-Ocimene, trans-Ocimene,
camphor and methyl eugenol; and the sesquiterpenes-trans-
Caryophyllene and Germactene-D,!" as well as thymol, '
xanthones and lactones.

Although an earlier study has demonstrated the
anti-convulsant, sedative and anxiolytic properties?” of
essential oil of the leaves, these activities are not clearly
attributable to any specific constituent of the oil. Also,
the neuropharmacological effects of non-oil constituents
of the leaves are not known. Consequently, in accordance
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with its use in traditional medicine practice in southeastern
Nigeria, we studied the effects of the leaf extracts and
fraction on PTZ-induced seizures and paradigms of anxiety
and depression in mice.

MATERIALS AND METHODS

Drugs
Diazepam (Valium™, Roche)

Chemicals, solvents and reagents

Ethanol (Fluka, Germany), methanol (Fluka, Germany),
pentylenetetrazol (PTZ), petroleum ether (Fluka,
Germany), Tween 80.

Equipment

Soxhlet (Staffordshire, ST 150BG; England), rotary
evaporator (Staffordshire, ST 150BG; England), open-field
apparatus (A plexiglass box measuring 72 X 72 cm with
36-cm high walls. The walls and the floor were painted
white. Blue lines, drawn under the clear plexiglass floor with
a marker, divided the floor into 16 squares (18 X 18 cm).
A central square of equal size was drawn in the middle of
the maze) and video camera.

Animals

Adult male Swiss albino mice (22-30 g) bred in the laboratory
animal facility of the Department of Pharmacology and
Toxicology, University of Nigeria, Nsukka, were used for
the study. The animals were maintained freely on standard
pellets and water and allowed 2 weeks acclimatization
period before commencement of studies. All animal
experiments were in compliance with the National Institute
of Health Guide for Care and Use of Laboratory Animals
(Pub. No. 85-23, revised 1985).

Collection of plant material and preparation of extract
Fresh leaves of O. gratissimum were collected in May 2007
from Orba, Enugu State, Nigeria. The plant material
was identified and authenticated by Mr. A. Ozioko of
the International Centre for Ethnomedicines and Drug
Development (InterCEDD), Nsukka, Nigeria. The leaves
were cut into smaller pieces, dried under shade for 5 days
and pulverized to coarse powder using a manual blender.
The leaf powder (250 g) was extracted with methanol by
continuous extraction in a soxhlet. A fresh batch of leaf
powder (750 g) was successively extracted with petroleum
ether (40°C-60°C) and methanol in a soxhlet. The extracts
were concentrated in a rotary evaporator at 40°C-50°C
under reduced pressure to afford the methanol extract
(ME: 19.5 g; 7.8% w/w), petroleum ether extract (PE:
9.48 g; 1.26% w/w) and methanol fraction (MF: 11.31 g;
1.51% w/w). The extracts and fraction were subjected to
phytochemical analysis for constituent identification using
standard procedures.!'>’]
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Acute toxicity test

The acute toxicity and lethality of ME were determined
in mice using the method desctibed by Lorke.l'? Briefly,
nine mice randomly divided into three groups (# = 3)
were orally administered 10, 100 and 1000 mg/kg of ME,
respectively, and observed for 24 hours for death. Since
no death occurred, 1600, 2900 and 5000 mg/kg of ME
was administered to a fresh batch of animals (# = 1) and
the number of deaths in 24 hours recorded. The LD, was
calculated as the geometric mean of the highest nonlethal
dose and the lowest lethal dose.!'

Pentylenetetrazol-induced seizure test

The anticonvulsant activity of ME, PE and MF was
evaluated using the pentylenetetrazol-induced seizure in
mice. Adult male albino mice (22-30 g) were randomly
divided into eight groups (# = 6). Animals in groups I-VI
received oral administration of ME, PE and MF (200 and
400 mg/kg), respectively, while groups VII and VIII
received diazepam (1 mg/kg p.o.) and 10% Tween 80
(10 mL/kg p.o.), respectively. Thirty minutes later,
pentylenetetrazol (PTZ) (70 mg/kg i.p.) was administered
to each animal. The animals were observed for 60 minutes
for seizures; an episode of clonic spasm that persisted
for a minimum of 30 seconds was taken as a threshold
convulsion. Animals devoid of threshold convulsion
and without subsequent death during the 60 minutes of
observation were considered protected.'” The onset and
duration of seizures, as well as quantal protection, were
recorded for each group.

Open field test

The effects of ME, PE and MF on locomotor and
exploratory activities, as well as grooming behavior in the
open field, were investigated. Adult male Swiss albino
mice (19-30 g) were selected at random and divided into
groups (#7 = 6). Each group received oral administration
of one of ME, PE or MF (200 or 400 mg/kg) suspended
in Tween 80 (10% v/v). The control groups received the
vehicle (10 mL/kg) or diazepam (1 mg/kg). Thirty minutes
later, each mouse was placed in the center square of the
open field and observed for 5 minutes with the aid of
video camera. The behavioral parameters recorded included
line crossing, center square entries, rearing and grooming
behaviors. The floor of the open field was cleaned with
70% ethanol and allowed to dry between tests.

Statistical analysis

Data obtained was analyzed using one-way ANOVA, and
the results were expressed as mean * SEM. Means were
compared using LSD post hoc test and differences between
treatment and control groups accepted as significant at
P < 0.05.
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RESULTS

Acute toxicity and lethality (LD ) of methanol extract
The acute toxicity test showed that oral administration
of ME caused no death in the two stages of the test.
The oral LD, of ME in mice was therefore greater than
5000 mg/kg.

Phytochemical constituents of extracts and fraction
Phytochemical tests showed that ME tested positive to
alkaloids, carbohydrates, flavonoids, glycosides, resins,
saponins and tannins. Petroleum ether extract (PE) gave
positive reactions for steroids and terpenoids, in addition
to all the constituents of ME. The methanol fraction
(MF) tested positive to alkaloids, carbohydrates and resins
[Table 1].

Effect of extracts and fraction on pentylenetetrazol-
induced seizures

The extracts and fraction elicited a non-dose-related
increase in the latency of tonic and tonic-clonic seizures
and death. They also offered 50% protection of treated
mice against seizure-induced mortality [Table 2].

Table 1: Phytochemical constituents of the
extracts and fraction

Phytochemical Extracts and fraction
constituents ME PE MF
(7.8% wiw)  (1.26% wiw) (1.51% wiw)
Alkaloids + + + ++ 4+ + + +
Carbohydrates ++ + + + +
Flavonoids + + + + —
Glycosides + + + + -
Reducing — - -
sugar
Resins + + ++ + + +
Saponins + + + -
Steroids - + 4+ + + -
Tannins + + -
Terpenoids - + + + -

Values in parentheses are extractive yields calculated relative to the weight of
extracted plant material. ME = Methanol extract; PE = Petroleum ether extract;
MF = Methanol fraction.; + + + = Conspicuously present; + + = Moderately
present; + = Present; — = Absent

Effect of extracts and fraction on locomotion and
exploratory activities

The extracts and fraction significantly (P << 0.05) decreased
the frequency of line crossing in a non-dose-related
manner. The frequencies of center square entries, rearing
against a wall and grooming were also reduced, whereas
grooming duration and freezing frequency and duration
were increased [Table 3].

DISCUSSION

Although the popularity of O. gratissimum is derived
mainly from its culinary uses, the medicinal value has
long been recognized. In this study, extracts of the leaves
exhibited anticonvulsant activity by delaying the onset of
PTZ-induced seizures and protecting treated mice from
mortality induced by seizures. PTZ induces convulsion by
antagonizing the y-aminobutyric acid (GABA), receptor
chloride (Cl)-channel complex™ to attenuate GABA-
dependent inhibition. Drugs protecting against tonic-
clonic seizures induced by PTZ are considered useful in
controlling myoclonic and absence seizures in humans.”'!
Thus, demonstration of activity in this seizure model
suggests that the plant possesses anticonvulsant activity,
which may underlie its traditional use in the treatment of
convulsive disorders. Although the effect of the extracts
and fraction on GABA was not evaluated in this study,
antagonism of PTZ-induced seizures suggests possible
enhancement of GABAergic transmission consistent with
general depression of the central nervous system (CNS).
An ecarlier study showed that the essential oil was not
effective in protecting against PTZ seizures. In this study,
however, the result has shown that constituents of the
extracts and fraction protected treated mice against PTZ
seizures. Thus, it is likely that constituents other than those
of the essential oil are responsible for the anticonvulsant
activity of leaves of this plant.

Evaluation of the effect of the extracts and fraction on
paradigms of depression and anxiety in the open field
showed decreased locomotor and exploratory activities

Table 2: Effect of extracts and fraction on pentylenetetrazol-induced seizures

Treatment Dose Onset of tonic Onset of tonic-clonic Time of Quantal Protection
(mgl/kg) seizure (min) seizure (min) death (min) protection (%)
ME 200 3.68 = 1.29 31.35 + 10.83 36.60 + 8.86* 3/6 50
400 1.70 = 0.55 6.13 = 2.46* 14.39 + 5.05* 3/6 50
PE 200 6.09 + 1.11 32.70 = 10.35* 42.38 + 7.68* 3/6 50
400 2.24 +0.44 2.81 + 0.58 33.68 = 9.98* 0/6 0
MF 200 1.76 + 0.30 4.60 +0.32 37.02 = 8.69* 3/6 50
400 3.38 + 0.59 18.79 + 9.06 38.64 + 8.36* 3/6 50
Control - 1.09 = 0.25 1.41+0.20 9.44 + 1.38 0/6 0
Diazepam 1 46.0 + 9.14* 60.00 += 0.00 60.00 = 0.00* 6/6 100

n = 6; *P < 0.05 compared to control group (one-way ANOVA; LSD post hoc); ME = Methanol extract; PE = Petroleum ether extract; MF = Methanol fraction
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Table 3: Effect of extracts and fraction on behavior in the open field

Treatment Dose Locomotor Exploratory Grooming Freezing
(mg/kg) activity activity
Line Center square Rearing Frequency Duration Frequency Duration
crossing entries against a wall
ME 200 21.00 = 12.35* 0.00 £ 0.00 433 +2.14 333128 023x+0.08 433x021 1.13=x0.18
400 20.33 * 8.50* 0.67 £ 0.42 3.67 = 2.01* 1.33+£0.21* 0.11+0.00 4.00+0.37 1.05+0.42
PE 200 3.33 £1.17* 0.00 + 0.00 2.00 = 0.73* 3.00+0.37 0.27=*0.07 367=*021 1.80=0.21
400 9.33 = 5.90* 0.00 + 0.00 0.33 £ 0.21* 233*+084 054+023 3.00*+097 1.43=*0.56
MF 200 10.00 = 5.11* 0.00 = 0.00 2.00 = 1.26* 200*+063 044 +0.09 233*+056 0.66=*0.22
400 56.00 = 8.79* 1.33 £ 0.56 5.67 £ 2.20 367021 049x0.18 333x092 1.52=*0.37
Diazepam 1 7.33 £ 3.19* 0.00 + 0.00 3.67 = 1.28* 200*+0.37 063+028 233*+056 3.13*+0.06
Control - 64.00 = 5.02 1.00 = 0.37 8.67 £1.73 400*x097 020*+0.04 233*+0.56 0.56=*0.21

n = 6; *P < 0.05 compared to control group (one-way ANOVA; LSD post hoc); ME = Methanol extract; PE = Petroleum ether extract; MF = Methanol fraction

and increased grooming and freezing behaviors. Reduction
in locomotor and exploratory activities may derive from
reduced excitability of the central nervous system®>
due likely to central depression. Grooming behavior is
a displacement response expected to be displayed in a
novel environment. Reduced grooming behavior connotes
reduced stress. Therefore, the reduction in grooming
frequency and increase in the duration may indicate reduced
stress consistent with anxiolytic-like effect. Anxiety is also
associated with augmented autonomic activity resulting
in increased defecation and urination.”” Although the
extracts and fraction caused varying effects on defecation
and urination (data not shown), the validity of these
parameters as appropriate measures of emotionality
remains controversial.l""*>*l

Solvent-guided extraction was performed to relate
neurological activity to constituents revealed by phyto
chemical analysis. However, the extent of separation of the
leaf constituents achieved by solvent-guided extraction in
this study was not distinct enough to permit the assignment
of activity to any constituent or group of constituents.
Earlier identification of high levels of eugenol in the
essential oil of this plant coupled with the demonstration
of its anticonvulsant and sedative properties® fuelled
speculations that it could account for the anticonvulsant
activity. Despite its high content of eugenol, the essential oil
was not effective in protecting mice against PTZ-induced
seizures.”! Synergism among different constituents such as
linalool”**! and myrcene,” ! shown to possess sedative
and/or anticonvulsant effects, and sesquiterpenes has been
suggested.” Thus, the anticonvulsant activity is not entirely
due to the essential oil, which suggests a possible role for
other phytochemical constituents such as those present in
the leaf extracts and fraction.

The high LD, value from acute toxicity studies showed
that constituents of the leaves may be generally regarded
as safe. This high degree of relative safety is consistent
with the use of the plant’s leaves in food. It is however not
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known if consumption of the leaves in food predisposes
to interaction with sedatives/anxiolytics or anticonvulsants
on concurrent use.

CONCLUSION

Findings from this study showed that leaves of O. gratissimum
contain constituents which possess anticonvulsant and
anxiolytic-like activities. Studies aimed at isolating the
anticonvulsant constituents are ongoing.
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