
Pak. J. Pharm. Sci., Vol.22, No.2, April 2009, pp.139-144 139

REPEATED ADMINISTRATION OF NIGELLA SATIVA DECREASES 5-HT 
TURNOVER AND PRODUCES ANXIOLYTIC EFFECTS IN RATS 

 
TAHIRA PERVEEN*, SAIDA HAIDER, SUMERA KANWAL  

AND DARAKHSHAN JABEEN HALEEM 
Neurochemistry and Biochemical Neuropharmacology Research Unit, 

Department of Biochemistry, University of Karachi, Karachi-75270, Pakistan 
 

ABSTRACT 
The black cumin or Nigella sativa L. seeds have many acclaimed medicinal properties. Pharmacological studies 
have been conducted on the aqueous and methanol extracts of N. sativa L. seeds to evaluate their effects on the 
central nervous system. In the present study, N. sativa oil was used to study its effect on anxiety in rats. Open 
field and elevated plus maze models were selected for the evaluation of anxiolytic effect of drug. After four 
weeks of daily administration of drug, the rats exhibited an increase in open field activity. The drug also 
produced anti-anxiety effect in rats when tested in elevated plus maze. Concentrations of 5-HT, 5-HIAA in 
brain and concentrations of plasma and brain tryptophan determined by HPLC-EC detector. Result shows that  
oral administration of N. sativa oil increased brain levels of  5-HT but the levels of brain 5-HIAA decreased 
significantly. Brain and plasma levels of tryptophan also increased significantly following oral repeated 
administration of N. sitiva oil. Based on this, it may be suggested that N. sativa oil is a useful choice for the 
treatment of anxiety. 
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INTRODUCTION 
 
The field of behavioral pharmacology uses concepts and 
techniques derived from pharmacology and psychology 
for the study of interaction between drugs and behavior. 
The discovery of new compounds which act on CNS 
processes will stimulate not only their clinical use but will 
also contribute useful information for the validation of 
animal models (Al-Naggar et al., 2003). Among the 
promising medicinal plants, Nigella Sativa, a dicotyldon 
of the Ranunclaceae family is an amazing herb with a rich 
historical and religious background (Huffman and Hirata, 
2003).  
 
Seeds of Nigella sativa are frequently used in folk 
medicine in the Middle East and some Asian countries for 
the promotion of good health and treatment of many 
ailments (El-Kadi and Kandil, 1987) including bronchial 
asthma, headache, dysentery, infections, obesity, back 
pain, hypertension and gastrointestinal problems (Al-
Rowais, 2002). Several studies conducted since 1959 
confirmed the pharmacological effectiveness of N. sativa 
seed constituents (Salem, 2005). Several pharmacological 
properties of N. sativa, including hypotensive, anti-
nociceptive, uricosuric, choleretic, anti-fertility, anti-
diabetic, and anti-histaminic have been reported 
(Maxwell, 1995). It has been shown that N. sativa L. 
seeds contain> 30 % of a fixed oil and 0.40-0.45 % w/w 
of a volatile oil. The volatile oil has been shown to 
contain18.4-24 % thymoquinone and a total of 46 % of 
many monoterpenes such as p-cymene and pinene (El-
Tahir et al., 1993). 

Previous study shows that N. sativa seed constituent 
(aqueous extract, fixed oil, volatile oil, and major 
constituents of the volatile oil) produced anti-anxiety 
effect in different tests used as models for exploration-
induced anxiety (Raza et al., 2006). Stress and anxiety 
can lead to mental and physical health (e.g., depression, 
nervous breakdown, and heart diseases).  Role of 5-HT in 
anxiety related behavior is well documented (Handley and 
McBalney, 1993) It is reported that anxiolytic drugs 
increases 5-HT and decreases 5-HIAA levels (Collinge et 
al., 1983). During the last decade the use of herbal 
medicines has been tried to alleviate the symptoms of 
depressive disorders using animal research (Sharma, 
1993). N. sativa is one of such herbal medicine that is 
used. Previous work in our laboratory show long term 
administration of N. sativa increases 5-HT levels in rat 
brain and improves  learning and memory in rats (Perveen 
et al., 2008). 
 
In view of these studies, present work is designed to 
investigate the anti-anxiety effect of repeated oral 
administration of N. sativa oil in male rats. 
 
MATERIALS AND METHODS 
 
Locally breed white albino wistar rats weighing about 
150-250g (purchased from HEJ Research Institute of 
Chemistry, University of Karachi) were caged 
individually in specifically designed cages in a quite room 
with free access to water and cubes of standard rat food 
for at least 1 week before starting the experiment. 
Animals were divided into control and test. To test 
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animals, the N. sativa oil at a dose of 0.1ml/day was given 
orally, daily for four weeks. N. sativa oil extract of Amir 
Laboratory was purchased from local market. The control 
animals were only given tap water. 
 
After four weeks of repeated administration of drug, the 
activities of animals were monitored in different 
behavioral models. Open field and Plus maze activity 
were monitored for anti-anxiety effect of Nigella sativa. 
 
Open field is the square area of 76x76 cm with opaque 
walls of 42 cm height. The floor was divided by lines into 
25 equal squares. The test was performed in a quiet room 
under white light to avoid any noise effect as described by 
Kennet et al. (1985) and Haleem et al. (1988). Animals 
were placed in the center square of the open field (one at a 
time). Activity in open field was determined by 
monitoring latency period and counting number of 
squares crossed for five minutes as described earlier 
(Haleem et al., 2002). Activities of control rats and drug 
treated rats were monitored in a balance design to avoid 
order effect.  
 
The anxiolytic activity of drug in elevated plus maze 
model was measured according to method as previously 
reported (Haider et al., 2006). Plus maze apparatus 
consist of four equal size arms. The two opposite arms are 
open while two were closed. The length of each arm was 
50 cm and width is 10 cm. Arms were joined by the 
central area of 5 cm2.  The length of the wall of the closed 
arm was 40 cm. The maze was elevated from ground at a 
height of 60 cm. To determine activity a rat was placed in 
the center of the plus maze and the time spent in the open 
arm was monitored for 5 minutes. 
 

After four weeks of repeated administration of Nigella 
sativa oil and monitoring activities of animals in 
behavioral models, animals were decapitated. Plasma and 
brain samples were collected and stored at -70°C for the 
estimation of Plasma Tryptophan, brain Tryptophan, 5HT 
and 5HIAA by HPLC using EC dectector. HPLC-EC 
determination was carried out as described before 
(Haleem et al., 2002). A 5II Shim-Pack ODS separation 
column of 4.0 mm internal diameter and 150 mm length 
was used. Separation was achieved by a mobile phase 
containing methanol (14%), Octyl sodium sulfate 
(0.023%) and EDTA (0.0035%) in 0.1M phosphate buffer 
at pH 2.9 at an opening pressure of 2000-3000psi on 
Schimadzun LEC 6A detector at an operating potential of 
0.8V for biogenic amines and 1.0V for tryptophan. 
 
Data were analyzed by student’s t-test. P values <0.05 
were considered as significant. 
 
RESULTS 
 
The effect of drug N. sativa on open field activity showed 
significant decrease (p<0.01) of latency period in drug 
treated animals whereas number of square crossings in 
test animals were significantly greater (p<0.05) than 
control animals (fig. 1). The drug significantly increased 
(p<0.05) the time spent by animals in open arms of plus 
maze (fig. 2). The 5HT levels were significantly greater 
(p<0.01) in test animals as compared to controls. But the 
concentration of 5HIAA was significantly lower (p<0.05) 
in drug treated animals than their control counterparts. 
The tryptophan levels were significantly greater (p<0.01) 
both in plasma and brain in animals treated with N. sativa. 
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Fig. 1: Effect of repeated administration of N. sativa oil (0.1ml/day) for four weeks on open field activity in rats. 
Values are means + SD (n=6). Significant differences by Student's t-test. **p<0.01 and *p<0.5 from respective 
controls. 
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DISCUSSION 
 
Anxiety disorders are among the most common and 
prevalent forms of psychopathology. Although anxiety is 
a normal emotional response to a fearful situation, 
individuals who suffer from anxiety disorders show a 
greater sensitivity in both their physiological and 
behavioral reactions in a variety of situations. The 
prevalence of anxiety mental condition has risen in recent 
years (Andrews et al., 2000). Therefore the search for 
new compounds as therapeutic alternatives for such 
disorders has progressed constantly (Irie et al., 2004 and 
Klodzinska et al., 2004). An increasing number of studies 
have demonstrated that plant derived essential oils exhibit 
a variety of biological properties. Several of these 
described effects are frequently attributed to 
monoterpenes, which are the major chemical components 
of those essential oils. Several herbal medicines are 
commonly used in developed and developing countries 
for psychiatric illness.  
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Fig. 2: Effect of repeated administration of N. sativa oil 
(0.1ml/day) for four weeks on plus maze activity in rats. 
Values are means + SD (n=6). Significant differences by 
Student's t-test. *p<0.05 from respective controls. 
 
In the present work, the effects of N. sativa oil were 
studied in several animal behavioral models, such as 
open-field and elevated plus maze to investigate its 
possible anxiolytic activity. These tests are classical 
models for screening central nervous system actions 
providing information about psychomotor performance, 
anxiety and depression (Maria et al., 2007). 
 
Behavior in the open field is used as a measure of 
exploration, anxiety, and locomotor behavior (Frye et al., 
2008). Animals removed from their acclimatized cage and 
placed in a novel environment express anxiety and fear, 
by showing alteration in all or some parameters, such as 

decreases in ambulation and exploration, and 
immobilization or freezing due to augmented autonomic 
activity (Novas et al., 1988 and Bhattacharya et al., 
1991). These paradigms are attenuated by classical 
anxiolytics, and potentiated by anxiogenic agents (Cicero, 
1987). The animals treated with N. sativa oil showed 
increased motor activity in open field. The numbers of 
squares crossed by the drug treated animals are 
significantly greater than their control counterpart. The 
test animal also had significantly lower latency period 
(fig. 1). This all leads to suggest the anxiolytic behavioral 
drugs. Behavior in the elevated plus maze is also utilized 
to assess exploration, anxiety, and motor behavior (File, 
1993 and Saida et al., 2006). Anxiolytic compounds 
reduce the animal’s aversion to the open arms and 
promote the exploration thereof ((Maria et al., 2007). Our 
findings also indicate that animals treated with N. sativa 
oil pass significantly greater time in open arm than 
control rats. Anxiolytic effect of N.Sativa constituent such 
as thmoquinone, α pinene and ρ-cymene has been 
reported previously (Raza et al., 2006). These finding 
supported the results observed in the present study. 
 
5-HT plays an important role in modulation of various 
behaviors. Evidence supporting the involvement of  
central 5HT in anxiety related behavior and in the 
mechanism of action of anxiolytic is well documented 
(Handley and McBlaney, 1993). Studies on the 
Benzodiazapine (BZ) antagonist Flumazenil show that the 
anxiolytic activity of thymoquinone may involve BZ 
receptors (Raza et al., 2006). Pharmacological action of 
BZ are mediated via BZ recognition site and subsequent 
facilitation of GABAnergic neurotransmission (Trulson et 
al., 1982). Increased 5HT levels and decreased levels of 
5HIAA observed in the present study following the 
administration of N. sativa oil suggests a decreased 5-HT 
turnover (fig. 3). Similar results were also reported 
following the administration of anxiolytic drugs (Collinge 
et al., 1983). The synthesis of serotonin in brain depends 
upon the availability of precorsor amino acid tryptophan 
to serotonergic neurons (Leathwood 1987, Haleem 1990, 
Frenstrom and Wurtman, 1971). Increased brain 
tryptophan contibute in enhancement of brain 5-HT  
metabolism (Haleem et al., 1998 and Saida et al., 2006). 
Increase in brain tryptophan levels observed in the present 
study was accompanied by increase blood tryptophan 
levels. Increased brain tryptophan concentration following 
the administration of anxiolytic drug has been reported 
previously (Pralt et al., 1979, Haleem and Batool, 1996). 
It is reported previously that anxiolytic drugs may 
increase the availability of tryptophan to brain by 
increasing the plasma free tryptophan (Haleem and 
Batool, 1996). An increase in brain tryptophan 
concentration observed in present study may be explain in 
term of increase concentration of plasma tryptophan. 
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In conclusuion it is suggested that anxiolytic effect of N. 
sativa observed in present study possibly mediated by a 
decreased in 5-HT turnover. 
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Fig. 3: Effect of repeated administration of N. sativa oil (0.1ml/day) for four weeks on 5HIAA and 5HT levels in rats. 
Values are means + SD (n=6). Significant differences by Student's t-test. **p<0.01 & *p<0.05 from respective 
controls. 
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Fig. 4: Effect of repeated administration of N. sativa oil (0.1ml/day) for four weeks on plasma and brain tryptophan 
levels in rats. Values are means + SD (n=6). Significant differences by Student's t-test. **p<0.01from respective 
controls. 
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