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ABSTRACT

The objectives of this study were to investigate the potential efficacy of black seed oil (BSO) in motor
activity, anxiety-like behaviour, cerebellar architecture and Purkinje morphometry in Wistar rats. Saline
and black seed oil were administered to adult rats at 1 ml/kg orally for 14 days, and the rats were then
subjected to behavioural tests to evaluate locomotor activity and anxiety-like behaviour using the open
field and elevated plus mazes paradigms respectively. The cerebella were removed, processed and
stained for cerebellar architectonic and Purkinje morphometry respectively. BSO significantly (P < 0.05)
increased frequency of line crossing, rearing frequency and total alternation, which are measures of
motor activities. It increased open arm explorations, head dip frequency, decreased freezing period and
closed arm entry, which are measures of anxiety-like behaviours and did not affect either the architec-
tonics of the cerebellar cortices or the Purkinje morphometry when compared with the control. These
results suggest that BSO may reduce anxiety related behaviours in Wistar rats.
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INTRODUCTION more complicated psychomotor disorder, with

physical symptoms such as slow walking. Treatment
Anxiety related disorders are among the most of these disorders has been challenging as only
common and prevalent forms of psycho-social about 5% to 15% recover partially or completely after
dysfunctions, existing as a normal emotional drug or psychotherapy while about 20% to 35% did
response to a fearful condition resulting in abnormal not respond at all (Coulehan et al. 1997; Fava and

hypersensitivity in sufferers (Andrews et al. 2000).
Depression is a closely related psychosocial

dysfunction, with no age boundary, characterized by Correspondence: Aminu Imam, M.Sc., Department of
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Davidson 1996). The search for new substances as
therapeutic alternatives for the management of
anxiety and anxiety related health problems is thus a
paramount need, due to their constant progress and
spread (Irie et al. 2004 and Klodzinska et al. 2004).
The use of natural products as complementary
alternative medicines has increased substantially
over the last decade to treat many pathological
conditions because of their perceived safety,
widespread availability, cost effectiveness and ease
of administration. Herbal and natural plant extracts
have recently gained wide attention in their usage in
the treatment and/or management of neurological,
psychiatric and degenerative diseases, due to the
absence of or fewer occurrences of side-effects
(Yadav et al. 2009; Kumar et al. 2012).

Nigella sativa is a plant commonly called black
cumin, fennel flower, or nutmeg flower. Other names
include Kalonji seeds (Qidwai et al. 2009) and Ajaji,
black caraway seed, and Habbatu Sawda. It is a fairly
well regarded medicinal herb, and regarded in the
Islamic tradition as the 'remedy for all diseases
except death' (Ahmad et al. 2013).

The oil of Nigella sativa also known as black seed oil
(BSO) is a high value medicinal solvent, widely used
traditionally in the treatment of many diseases.
Compelling evidences show that BSO exhibits
pharmacological activities including antioxidant
(Ahmad et al. 2013), anti-inflammatory (Pichette et al.
2012; Ahmad and Beg 2013; Alemi et al. 2013),
neuroprotective  (Javanbakht et al. 2013),
immunomodulatory and anti-tumour (Majdalawieh et
al. 2010; Salim 2010; Woo et al. 2012; Bai et al.
2013), men infertility improvement (Kolahdooz et al.
2014), efficacy in neurodegenerative diseases
(Alhebshi et al. 2013; Dariani et al. 2013) and
memory enhancing effects (Farimah et al. 2016;
Imam et al. 2016).

It is also reported to inhibit liver and lung fibrosis (El-
Khouly et al. 2012; Bai et al. 2013), attenuate diabetic
nephropathy (Sayed 2012), prevent E. coli induced
tissue damage in bacterial prostatitis (Inci et al. 2013)
and prevent dextran sulphate sodium-induced colitis
(Lei et al. 2012).

In this study, we examined the potential effects of the
BSO on anxiety-like behaviours and motor activities
in rats using the elevated plus (EPM) and the open
field mazes (OFT) respectively. In addition, its effects
on the cerebellar organization of rats were also
evaluated.

MATERIALS AND METHODS

Animals

Twelve adult male Wistar rats weighting 200 + 20 g
about 10 weeks old at the time of acquisition and ac-
climatization were used in this study. They had free
access to food and water, were housed six in a cage,
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and kept at controlled temperature (22 + 2°C) under a
12/12 hr light-dark cycle. The guidelines of the Institu-
tional Animal Care and Use Committee (IACUC)
were strictly followed throughout in the handling of
the animals. Ethical approval was granted by the
University of llorin Ethical Committee on the Use of
Experimental Animals and Laboratory Research.

Experimental Design

The rats were randomly distributed into two groups (n
= 6) as follows:

1. Control: received 1 ml/kg of saline, consecutively
for 14 days

2. Experimental: received 1 ml/kg of black seed oail,
consecutively for 14 days

All exposure were via oral route and animals were
subjected to behavioural assessments in the open
field maze (OFM) and elevated plus maze (EPM)
paradigms to evaluate the motor activities and anxi-
ety-like behaviours respectively.

Drugs

Normal saline (NaCl 0.9%) at 1 ml/kg was given as
the physiological control drug while BSO (100% pure
natural oil) was gotten from Masra Warda, Kingdom
of Saudi Arabia, and given at 1 ml/kg.

Open Field Test (OFT)

To assess the effects of the BSO on motor explora-
tory activity, experimental animals were evaluated in
the open-field paradigm. Animals were individually
placed in an open field apparatus made up of Per-
spex plastic with dimensions (40x60x50 cm) and the
floor was divided into 25 equal squares by lines. The
numbers of squares crossed with all paws (frequent
line crossing) were counted in a 5 min session
(Engeland et al. 2006) and the following were re-
corded: (1) Frequency of line crossing, (2) the freez-
ing period, and (3) rearing counts (vertical postures of
the rat with its hind paws on the floor and forepaws
on the wall) (Pitychoutis et al. 2009). All groups of
animals were monitored in a balanced design during
experiments.

Elevated Plus Maze Test (EPM)

For the assessment of anxiolytic-like activity of Black
seed oil in rats, the elevated plus maze (EPM) appa-
ratus was used. EPM consisted of two open arms
(OA; 16 x 5 cm) and two closed arms (CA; 16 x 5 cm)
and was elevated (60 cm) above from the floor. A 5-
min session was used for each rat to determine (1)
number of entries in an OAE (%) and (2) total time
spent in an OA (sec.) (3) number of entries in the
CAE (%), (4) total number of entry (OAE+CAE), (5)
total rearing and (6) head dip frequency. Rats were
individually placed at the centre of the EPM with
heads facing the OA i.e., fear-inducing environment
(Lister 1987). All behavioural procedures were done
in a balanced design.
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Fig. 1: The effects of black seed oil and saline on exploratory (a and b) and anxiety related behaviours (c)
measured from the Open field maze paradigm. BSO treated rats display less anxiety-like behaviours (a)
BSO treated rats shows significantly (* = P < 0.05) increased line crossing compared with saline treated
control group (P<0.05, student t test) (b) Freezing period was significantly (* = P<0.05) reduced in BSO
treated rats compared with control.
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Fig. 2: The effects of black seed oil and saline on exploratory (d and f) and anxiety related behaviours (a,
b, c and e) recorded from the Elevated plus maze paradigm. Showing data in bar chats with significant (*
P < 0.05) increase in percentage open arm entry, open arm period, head dip frequency, total
alternation, rearing frequency and decrease in percentage closed arm entry in the BSO treated animals

when compared with the saline treated animals.

Tissue Preparations and Microscopy

The animals were euthanized 24 hours after the last
treatment and about 18 hours after the behavioural
tests, transcardially perfused with 4% paraformalde-
hyde (PFA), the brains were immediately removed
and fixed in buffered 4% PFA until use. The cerebella
were removed, wax embedded, serially sectioned at
5 microns (p) and stained in Haematoxylin and Eosin
(H&E) for general cerebellar architecture and Cresyl
fast violet (CFV) for Purkinje cytoarchitecture. Images
of the general cerebellar architecture were captured
under x5 and x10 objective lenses respectively.
While the Purkinje cytoarchitecture was captured
under x40 objective lens using the Zeiss Axiostar
Plus Light microscope.

Image Analysis

The general cerebellar histoarchitecture was exam-
ined under the Axioscope. The Purkinje cyto-mor-
phometry was done using Image J software cali-

Experimantal groups

Seed Qil (BSO) on
Motor and Activity
Related Behaviours
In this experiment,
we subjected rats in
saline group and
those in BSO group
to a battery of test to assess their motor activities,
such as exploratory and locomotors activities. BSO
treated rats show a significant (P < 0.05) increase in
the frequency of line crossing, total alternations and
rearing frequencies in both OFT and EPM paradigms
respectively (Fig. 1a, 1b and 2d, 2f) when compared
with the saline-treated control animals. These results
suggest positive effects of BSO in locomotors or ex-
ploratory activities.

Effect of Black Seed Oil on Psychosocial or Anxi-
ety-Related Behaviour

We assessed whether black seed oil could affect
anxiety-like behaviours using both EPM and OFT
paradigms. BSO exhibited anxiolytic and positive effi-
cacy in psychosocial behaviours on all measures of
fear, restraining and other anxiety-like behaviours in
rats. BSO treated rats significantly (P<0.05) visited
the open arms and also displayed increased head dip
frequency. Thus, BSO treated rats were less anxious.
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Moreover, a significant (P < 0.05) reduction in freez- Effects of Black Seed Oil on Cerebellar Cytoarchi-
ing period and closed arm exploration was observed tecture and Purkinje Morphometry

in BSO treated rats, which are indications of reduced To understand the impact of BSO on the topography
anxiety-like behaviours, when compared with the and integrity of cerebella neurons, we did histological

control animals (Figure 1c and 2a, 2b, 2c, 2e).

Fig. 3: The effects of black seed oil and saline on cerebella architectonic. Observable are the
normal outlined architecture of the molecular, Purkinje and granular cell layers in the cerebella
cortices of both saline (A) and BSO (B) treated animals. H&E x100

Fig. 4: The effects of black seed oil and saline on Purkinje architectonics on a more focused
Purkinje cell layer. Observed are undistorted Purkinje cells with distinct soma and projections. The
apical dendritic projections and its arborisations were more distinct and visible in the BSO treated
animals (B) when compared with the saline treated (A). CFV x400
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Fig. 5: The effects of black seed oil and saline on Purkinje morphometric. BSO treatment has no
detrimental effect on cerebellar neurons morphometry (a and b), there is no significant (P<0.05)
difference in soma area and diameter in both BSO treated and control rats.

analysis of cerebella thin slices. The results from the

cyto-architectural investi-
gation showed normal cel-
lular and general archi-
tecture in all the cerebella
cortical layers (molecular,
granular and Purkinje cell
layers) of the BSO treated
rats when compared with
the control rats (Figure 3).
The Purkinje neurons cyto-
architecture appeared well
with normal soma, den-
dritic projections and ar-
borisations in the molecu-
lar layer (Figure 4). The
BSO did not affect the
Purkinje neural mor-
phometry including the
Purkinje soma area and
diameters as compared
with the control animals
(Figure 5).

DISCUSSION

Psychomotor related dis-
orders like anxiety and de-
pression have become
regular in the social life of
man, and have been com-
plicated with stress, fear,
financial loss, emotional
disturbance, competition
for survival, pain and
drugs, among other social
daily activities of man.
BSO is referred to as a
miracle herb because of its
high therapeutic efficacy in
almost all diseases
(Ahmad et al. 2013) and
implicated as a potent
neuropharmacological
agent in many neurological
disorders (Ahmad et al.
2013), including neuropsy-

chiatric dysfunctions
(Randhawa and Alenazi
2016).

This study examined vari-
ous locomotor activities
and anxiety related be-
haviour, using standard
behavioural models such

11
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as the elevated plus maze (Lister 1987) and the open
field test (Boguszewski and Zagrodzka 2002; Enge-
land et al. 2006; Pitychoutis et al. 2009). These two
test batteries are classical in the screening of the
phenotypic manifestations of central neuronal activi-
ties, especially psychological and motor related ac-
tivities like depression, stress and anxiety (Maria et
al. 2007). And both paradigms are widely standard-
ized measurements of exploratory, anxiety related,
and locomotor behaviour (File 1993; Frye and Made-
line 2008)

In this study, BSO was recorded to improve psycho-
motor activities in the treated animals. The various
behavioural markers of anxiety related activities, such
as the open arm explorations and head dip frequen-
cies were high in the BSO treated animals, and such
activities point to the anxiolytic efficacy of the sub-
stance. This claim follows the general knowledge that
anxiogenic compounds cause animals’ aversion to
the open arms and reduce exploration, while anxio-
lytic agents does otherwise (Maria et al. 2007). BSO
also caused marked reduction in the freezing period
in the free exploratory open field paradigm, and com-
plemented such with more exploratory activities as
noted in the high rearing frequencies in both OFT and
EPM. This result thus strengthens the previous claim
of the anxiolytic efficacy of BSO inferred from the
high open arm explorations.

These inferences are supported by its abilities in
stimulating energy and recovery from fatigue and
dispiritedness (Al-jishi 2000), inducing short recall (an
indication of good mood and anxiolytic effect) (Bin
Sayeed et al. 2014) and modulating nitric oxide and
GABA, which are implicated in the anxiolytic activities
of thymoquinone, the active ingredient of BSO
(Gilhotra and Dhingra 2011).

Locomotor or motor activities which are central to
social behaviours were also evaluated in this study
and are found to improve with BSO treatment. Such
activities as total exploratory activities in the EPM,
measured as total alternations was recorded high in
the BSO treated animals, an observation strength-
ened by an increase in the primary measure of loco-
motors activities, the frequency of line crossing
(Pitychoutis et al. 2009). The frequency of line
crossing in the OFT paradigm was also recorded to
be significantly high with BSO treatment, indicative of
high locomotors or exploratory activities in the
animals (Tahira et al. 2009). The implicated anxiolytic
and positive effects on exploratory activities can be
complementarily validated by its efficacies in
improving memory and recall in both adult and
developing rats (Farzaneh et al. 2015; Imam et al.
2016).

The cerebellum plays a key role in motor co-ordina-
tion, and also increasingly appreciated in its role in
cognitive and emotional behaviours such as stress
and anxiety (Aldinger and Doherty 2016). The cere-
bella cortices architectecture as investigated in this
study shows a normal and non-distorted architecture
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in the composing layers, which includes the molecu-
lar layers that receives the dendritic arborisations, the
Purkinje cells layer containing the soma of the large
cells and the highly populated granular cell layer. The
isolated observation of the Purkinje cell layer re-
vealed high projections of the apical dendrites, their
well establish arborisation and outlined soma in the
BSO treated animals when compared with the con-
trol. Such positive effects of BSO have been previ-
ously reported in the prefrontal and frontal cortical
pyramidal neurons, dentate gyrus large granular
cells, hippocampal CA pyramidal neurons, brain stem
and spinal cord following degenerative exposures to
scopolamine, toluidine, autoimmune encephalomye-
litis and spinal cord injury respectively (Kanter et al.
2008; Heba et al. 2015; Aldinger and Doherty 2016;
Farimah et al. 2016; Imam et al. 2016).

Further supporting the reported effects of BSO on the
cerebella and Purkinje architectonic are its protective
and ameliorative effects against amyloid-peptide in-
duced toxicity in cerebella granule neurons (Kanter et
al. 2006) and lead induced cerebella and hippocam-
pal neuronal degeneration and axonal demyelination
(Ismail et al. 2008; Khaled et al. 2014).

CONCLUSION

It can be concluded from this present study that BSO
could improve anxiety-like behaviours, locomotors
activity and Purkinje or cerebellar architectonic in the
Wistar rats, thus suggesting its possible potential
anxiolytic properties.
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