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ABSTRACT

History and objective: The aim of this study was to study the
anxiolytic effects of Ocimum sanctum stress-induced anxiety.

Materials and methods: The study was carried out using male
albino rats (200 ± 50 gm), male albino mice (25 ± 100) the effect
of O. sanctum evaluated for anxiety and depression using forced
swim test FST and rotarod test.

Results: Restraint stress (3 hours/day for six consecutive days)
induced a significant reduction. It was significantly decreases
the mobility period during stress. The standard deviation values
are 14.4 and 9.26 and is statistically significant (p = 0.001). In
rotarod test, (a) increased latency and (b) decreased ambulation
and rearing were also reversed by O. sanctum. A significant
increase in immobility period was observed in FST and TST
after restraint stress. O. sanctum and C. sinensis significantly
reduced the immobility times of rats in FST and TST.

Conclusion: Ocimum sanctum possess significant antistress
activity but the magnitude and efficacy for relieving stress is
less, when compare to standard anxiolytic agent, i.e. Alprazolam.
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INTRODUCTION

It’s almost impossible to live without some stress. And, most
of us would not want to, because it gives life some spice
and excitement. Majority of the dental procedures induce
certain amount of stress to the patient. If the stress is
minimal, patient can cope, but certain dental procedures,
like minor oral surgical procedures, periodontal surgeries
and biopsy procedures (incisional or excisional), raise the
stress levels. In prosthodontics, most of the patients are
geriatric patients, where the stress is inevitable. In major

maxillofacial surgeries, patient is kept on preanesthetic
medication. Commonly used anxiolytics for preanesthetic
medication are, like Alprazolam or other benzodiazepines,
which have undesirable effects, like, abuse liability, dry
mouth, tolerance, addiction and some extra pyramidal effects
like drowsiness, dyskinesia and others like respiratory
depression. Even in pediatric dental procedures Triclofos
(pedicloryl) have sedative property. Our objective is to find
an alternate naturally available medicine, like Ocimum
sanctum (Tulsi, Holy Basil) for relieving stress, which does
not possess the above mentioned undesirable effects and
still serve the purpose of reducing stress. In dental
procedures, stress is measured by using dental anxiety scale
(DAS) proposed by Norman Corr. Stress in general,
measured by using Hamilton anxiety rating scale. Both of
these are verbal questionnaire. Stress is the physiological,
psychological and behavioral response by individuals when
they perceive a lack of equilibrium between the demands
placed upon them and their ability to meet those demands,
which, over a period of time, leads to ill health.1,2 Symptoms
of stress include fatigue, tenseness, irritability, apathy,
sleeping disorders, emotional instability, thoughts and
concentration problems.3 Stress induces a variety of
autonomic, visceral, immunological, and neurobehavioral
responses, such as anxiety, depression, anorexia, syncope
and activation of the hypothalamic-pituitary-adrenal axis
resulting in elevated corticosterone levels, in animals and
humans.4 There are several ways of coping with stress. Stress
revealed to be high risk factor for cancer and heart disease
than either smoking or intake of high cholesterol diet.5-8

Some techniques of time management may help a person to
control stress. Techniques of stress management may
include some of the following like autogenic therapy,
cognitive therapy, exercise, meditation, deep breathing,
natural medicine and pharmacotherapy. Use of medicinal
plants is very old, this indicates that therapeutic use of plants
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is as old as 4000-5000 BC earliest use of plants as medicine
appear in Rigveda which is said to be written between 3500
and 1600 BC which is basic foundation of ancient medical
science in India.9 Millions of people around the world use
traditional medicines to relieve the symptoms of the stress
or to cure it. Indian system of traditional medicine describes
remedies based on herbal supplementation, minerals and
other therapeutic procedures for enhancing physical and
mental performance to evade stress levels.10-13 Among all
medicinal plants, Ocimum sanctum is a traditional medicinal
plant belongs to Labiatae family which grows different parts
of world. Different parts of Ocimum sanctum like roots,
stem, leaves, flowers and seeds possess medicinal properties
and are used for treatment for many pathologic conditions
as analgesic, antipyretic, anticancer, expectorant,
antiasthmatic, antiemetic, diaphoretic, antidiabetic,
antifertility, hepatoprotective, hypotensive, hypolidemic and
also been used in arthritis, bronchitis, convulsions and
antistress agent.14-25 The main factors that make natural
products attractive candidates for human use include their
ease of availability, cost effectiveness and presumed safety.
The present study was, therefore, undertaken to investigate
the efficacy of Ocimum sanctum on stress-induced animals.

MATERIALS AND METHODS

Animals

Wistar strain male albino rats weighing 180 to 220 gm were
bred in central animal house of Rama Medical College,
Kanpur, used for all the animal experiments. Animals were
housed in groups of three (rats) per cage and maintained in
a temperature controlled room with a 12 hours light/dark
cycle (lights on at 7:00 am) and allowed free access to food
and water. The institutional animal ethical committee
approved the animal procedures.

Male albino mice of 25 to 30 gm bred in Central Animal
House of Rama Medical College, Kanpur, were used. The
animals were kept under standard laboratory conditions,
maintained on 12 hours light/dark cycle, had free access to
food and water. Animals were acclimatized to laboratory
conditions before the test. Each animal was used once in
the experiments. All the experiments were performed
between 0900 and 1700 hours. The experimental protocols
were approved by Institutional Animal Ethics Committee
and care of experimental animals.

Experimental Groups

The animals with positive Prayer’s reflex were selected and
divided into different groups with 12 animals in each group.

O. sanctum Extracts Preparation and Dosage

Ocimum sanctum capsules were purchased from ayurvedic
pharmacy, Kanpur (Holy Basil, Himalaya). Each capsule
contains 250 mg of Ocimum sanctum. Capsule was weighed
to 100 mg and this mixture was mixed in 10 ml of distilled
water. This preparation was given to mice through oral by
using the feeding cannula.

Alprazolam Preparation and Dosage

Alprazolam tablets were purchased from Rama Medical
College, Hospital Pharmacy, Kanpur (Anxinil, Ranbaxy,
India). Being insoluble in nature, Alprazolam tabs were
dissolved in 15% ethyl alcohol. The dose was adjusted to
0.250 mg/kg body weight. Tablet was mixed with 10 ml of
15% ethyl alcohol and this mixture was given through oral
route by using feeding cannula.

Forced Swim Test

The test was performed according to a modification suggested
by Lucki of the traditional method. The apparatus consisted
of a transparent cylinder (50 cm high × 20 cm wide) filled
to 30 cm depth with water at room temperature. The water
depth was adjusted so that the animals must swim or float
without their hind limbs or tail touching the bottom. The
duration of immobility was recorded during the last 5 minutes
of the 6 minutes test swimming session. A rat was judged
to be immobile when it floated in an upright position, making
only small movements to keep its head above water.26

Rotarod Test

The rotarod performance test is based on a rotating rod with
forced motor activity. The rotarod performance test evaluates
balance and sensorymotor coordination of the subjects.

The rat is placed on a horizontally oriented, rotating
cylinder (rod) suspended above a cage floor, (not high
enough to injure the animal, but high enough to induce
avoidance of fall). Rats naturally try to stay on the rotarod,
and avoid falling to the ground. The length of time that the
rat stays on this rotating rod is a measure of their balance,
coordination, physical condition and motor-planning. The
speed of the rotarod is motorically driven, and may either
be held constant or accelerated.

We evaluate the alterations in rotarod performance in
animal models of pathological situations compared to control
rats. Because of concern for impairment in human motor
behavior from the use of prescription medications, the rotarod
test is frequently used in early stages of drug development to
screen-out drugs that might later cause impairment in human
driving, etc. which might not be detected epidemiologically
in the human population for a very long time.27
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The change in the mobility period after administration of
Ocimum sanctum is in according to the study conducted by
Bhargva and Singh (1981) who have reported Ocimum
sanctum to posses adaptogenic (anti-stress) properties.19

O. sanctum leaf extract was found to produce an effect which
was similar to those produced by low doses of barbiturates
in pharmacological studies but, at the same time, produced
some effects which were reminiscent of amphetamines.
These results suggest that the effects of O. sanctum on the
central nervous system might involve dopaminergic
neurons. The drug increased the physical endurance
(increased survival time) of swimming mice, prevented
stress-induced ulcers in rats: Protected mice and rats. A 70%
ethanolic extract of O. sanctum leaves administered to
Wistar strain albino rats had a normalizing action on discrete
regions of the brain and controlled the alteration in
neurotransmitter levels due to noise stress, emphasizing the
anti-stressor potential of this herb. However, Ocimum
sanctum has less magnitude of anti stress activity when
compared to Alprazolam in FST. Even the study conducted

RESULTS

Immobility Period during Forced Swim Test

Forced swim test Before After Before After Change from baseline

N = 6 Ocimum Ocimum Alprazolam Alprazolam Alprazolam Ocimum
Mean 161.2 129.7 159.0 126.7 32.33 31.50
SD 14.44 9.266 10.90 14.53 16.23 7.662
p-value 0.0011 0.0014 0.9121

Latency Period during Rotarod Test

Rotarod Before After Before After Change from baseline

N = 6 Ocimum Ocimum Alprazolam Alprazolam Alprazolam Ocimum
Mean 62.50 47.83 63.50 46.33 17.17 14.67
SD 11.86 10.65 12.66 6.377 8.010 5.164
p-value 0.0478 0.0141 0.535

DISCUSSION

Environmental factors like stress can influence the
neurobehavioral profile of the organism and precipitate an
anxiety-like syndrome. Behavioral factors, such as
emotionality, are useful predictors of stress susceptibility.
The present study was aimed at investigating the anti-stress
effects of Ocimum sanctum and compare it with Alprazolam
in mice and rats. Ocimum sanctum is a medicinal plant
distributed mainly in the tropical and subtropical regions
including India. Besides being widely used as a religion
plant, it has also been used as indigenous medicine in several
other countries in Asia and Africa. Alprazolam is a drug
belonging to newer benzodiazepine group. It is an anti-
anxiety benzodiazepine derivative chemically and
pharmacologically related to the other drugs in this class.
They preferentially act on the mid brain, ascending reticular
formation, limbic system by enhancing the presynaptic/post-
synaptic inhibition through a specific BZD receptor which
is an integral part of the GABAA receptor chloride channel
complex. When habituated mice were exposed to forced
swim test (FST) which induces stress, the swimming
performance of mice will be impaired leading to immobility
period. The forced swim test is used to evaluate the effects
of the drugs like antidepressants in the central nervous
system. In the present study, normal control mice were
allowed to swim for six minutes in order to induce stress.
When Ocimum sanctum and Alprazolam were administered
to stress induced mice, these drugs significantly decreased
the immobility period. Administration of Ocimum sanctum
and Alprazolam has altered the behavioral performance of
stress induced mice in forced swim test. The change in
mobility period induced by stress was significantly
ameliorated by a single oral administration of Alprazolam
and Ocimum sanctum as these drugs significantly decreases
the immobility period because of its anti-stress effect (Fig. 1).

Fig. 1: Immobility periods before and after Os and Alp
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by Grover JK, Gupta M and Midha V have reported that
Tulasi powder [20, 40 mg/kg] and its extracts (aqueous and
alcoholic: 10, 20 mg/kg) when given for 7 days prior to
heat stress, prevented the reduction in ascorbic acid content
of adrenals and heart.28

The impairment of performance on rotarod appears to
be a cumulative consequence of stress. Our results revealed
that stress impaired performance on the rotarod. The stress
induced impairment of rotarod performance was
significantly ameliorated by both Alprazolam and Ocimum
sanctum after administration of single dose. However,
Ocimum sanctum has less magnitude of anti-stress activity
when compared to Alprazolam. Ameliorating effect of
Alprazolam and Ocimum sanctum on stress-induced
impairment of rotarod performance is thought to be based
on the anti-stress effect (Fig. 2). This effect could be due to
sedative action as well as ataxic action of Alprazolam and
Ocimum sanctum and might be acting trough the
serotonergic system or it could be due to the change in the
humoral response as reported by PK Mediratta et al (1988)
have reported that Ocimum sanctum modulates the humoral
response by acting at various levels in the immune
mechanism, such as anti body production, release of
mediators of hypersensitivity Reactions and tissue response
to these mediators.29 Bhattacharya et al stated Ocimum
sanctum potentially regulates the HPA axis in stress-related
disorders.30 O. sanctum seemed to possess sedative
properties for they strongly increased and, in a dose-
dependent manner, the sleeping time induced by
diazepam.31,32 Although mechanism of action of antistress
activity of Alprazolam is well known but the exact
mechanism of action of O. sanctum is yet to be ascertained.
But it could be due to because O. sanctum plant contained
alkaloids, glycosides, tannins and saponins. The leaves
contain ascorbic acid (85/100 mg) and carotene (2.5/100

mg). the overall activity of O. sanctum may be due to the
numerous constituents which have been described by
Satyavati GV Gupta, AK Neeraj T that is gas liquid
chromatography of the essential oil also revealed the
presence of eugenol (70%) as major constituent; other
components identified were nerol, eugenol methyl ether,
caryophyllene, terpinene 4-01, decyaldehyde, gamma-
selinene, alpha-pinene, beta-pinene, camphor and
carvacrol33. Gunasegaran R Ramachandhra NAG have
reported that the leaves yield ursolic acid, apigenin, luteolin,
apigenin-7-0-glucuronide, luteolin-7 – 0 glucoronide and
molludistin.34 The mechanism of action of O. sanctum may
be due to36 exhibition of cortisol sparing effect, they act on
the central nervous system as a stimulant. They may act as
immune stimulant, It scavenges free radicals in the brain,
induces a state of nonspecific increased resistance
(SNIR).35,36

CONCLUSION

The study revealed that O. sanctum possess maximal
antistress activity but the efficacy and magnitude of
antistress activity of O. sanctum is less, when compared to
the standard anxiolytic agent. However, the exact
mechanism of action needs to be evaluated and, hence,
further studies are needed on human beings, on stress in
related to dental procedures.
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