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INTRODUCTION

Pain is basically a protective mechanism in the human
body which occurs as a response to tissue injury or
damage and causes the individual to react to remove the
painful stimulus. Analgesics have been one of the
common therapeutic categories on which research work
was done.1 There is a wide range of medicinal plants
which possess analgesic properties and have been
used traditionally without any undesirable effects.2

Nigella sativa or ‘Kalonji’ in vernacular, is one of the
traditionally used medicinal plants. Its seeds are
commonly used in different Pakistani foods, spices and
pickles. Traditionally, these have been used as medicine
for the treatment of diarrhea, indigestion, dyspepsia,
anorexia, vomiting, puerperal disorders, obesity, dyspnea,
and skin disorders.3 Kalonji seeds contain a volatile oil, a
fixed oil, proteins, amino acids, reducing sugars, mucilage,
alkaloids, organic acids, tannins, resins, saponins, fats,
vitamins and minerals.4 

The effects of Nigella sativa on hyperglycemia, hyper-
tension, dyslipidemia, ischemia, malaria, asthma,
immunity, cancers, nervous and genito-urinary system
have been widely investigated,3 but relatively less work

has been done on the analgesic properties of this plant
in the world; and to our knowledge no work has been
done in Pakistan as yet.

The results of using Nigella sativa oil and aqueous extract
for relieving pain and inflammation have been
encouraging.5,6 Tanko et al. reported the positive effect of
its ethanolic extract.7

Thymoquinone is the major active principle of Nigella
sativa and most of its pharmacodynamic effects are due
to thymoquinone. Al-Ali et al.9 carried out a study to
determine LD50 of thymoquinone both in mice and rats,
orally as well as intraperitoneally. Autopsy and
histopathology of liver, kidney, heart and lungs were also
determined. The study showed that the LD50 in mice
after intraperitoneal injection was 104.7 mg/kg and after
oral ingestion was 870.9 mg/kg. Mansour et al.10

reported that thymoquinone at doses of 4, 8, 12.5, 25
and 50 mg/kg intraperitoneally in mice did not alter the
biochemical parameters, including serum alanine
transaminase, aspartate transaminase and lactate
dehydrogenase. In the same study, the LD50 of thymo-
quinone was reported to be 90.3 mg/kg when given
intraperitoneally in mice.

Analgesic and anti-inflammatory drug abuse has
become a major problem in our country due to over-the-
counter sale of such drugs and these are causing not
only gastritis, gastric ulcers, gastro-intestinal tract
bleeding and renal damage, but a number of other
problems too. Research on such medicinal plants and
natural products like Kalonji may provide basis for
invention of some safe, cheap and effective treatment
against pain in our country.
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The objective of this study was to determine the
analgesic effect of ethanolic extract of Nigella sativa seeds
on experimentally-induced pain in albino mice.

METHODOLOGY

The study was conducted in the Physiology Department,
Services Institute of Medical Sciences, Lahore, from
May to September 2009.

Ninety adult and healthy male albino mice, each
weighing 20-30 grams (mean weight 24 grams) were
obtained from National Institute of Health, Islamabad.
Animals were housed in groups of 30 per cage for at
least one week before the start of experiments. Housing
conditions were thermostatically maintained at 26+2o C
and a light/dark cycle (lights on: 0900-2100). Animals
were given food and water ad libitum.

Ethanol extract of Nigella sativa seeds was made and
standardized using facilities available at Applied
Chemistry Research Centre, PCSIR Laboratories,
Lahore. Nigella sativa seeds obtained from local market
were dried and then crushed into a coarse powder using
an electric grinder. This powder was then extracted with
ethanol using Soxhlet extractor. The extract was filtered
and the solvent (ethanol) evaporated in vacuum with a
rotatory evaporator. This yielded a blackish-brown
concentrate. This concentrate was kept at 4o C prior to
use. The crude extract was dissolved in sterilized distilled
water and then diluted to the desired concentration.8

The analgesic activity was evaluated in mice by
employing acetic acid induced-writhing test.11 The adult
male albino mice were randomly divided into three
groups of 30 each. Group A (control) were given normal
saline in a dose of 10 ml/kg of body weight, intra-
peritoneally. Group B (experimental) were given ethanol
extract of Nigella sativa seeds in a dose of 50 mg/kg of
body weight intraperitoneally. Group C (reference)
received diclofenac sodium, 25 mg/kg of body weight,
intraperitoneally.

After the administration of the “drug” (saline/Nigella/
diclofenac sodium), each animal was shifted in an
individual, transparent glass chamber. After 30 minutes,
acetic acid (0.6%) in a dose of 10 ml/kg was injected
intraperitoneally to each mouse and the number of
abdominal contractions (writhings) for each mouse was
counted for the next 15 minutes.11

The results were presented as mean±SEM and the
comparisons between the experimental groups were
made using ANOVA test on SPSS version 15.0. A ‘p’
value less than 0.05 was considered as indicative of
significance. The inhibition (percent) was calculated by
the following formula:

Inhibition (%) = (1-Wt/Wc) x100

where Wt and Wc represented the number of writhings
in treated and control groups, respectively.

RESULTS

The mean number of writhings (abdominal contractions)
in each of the three groups have been shown in
Figure 1. The number of writhings is highest in group A
(control group). It was less in group B (Nigella sativa
group) than group A, and the least in group C
(diclofenac group) indicating maximum analgesia
offered by diclofenac sodium. The percentage inhibition
(pain inhibition) produced by group B and group C on
the writhing (pain) response is depicted in the Table I.
The number of writhings in each of three groups is
shown as mean+SEM. When the mean number of
writhings of group B and C were compared with group A
(control) using one way ANOVA test, the p-value came
to be < 0.001.

DISCUSSION

This study assessed the analgesic effect of ethanolic
extract of Nigella sativa seeds of Pakistani origin. A
chemical model of nociception was employed. The
extract showed a significant (p < 0.001) analgesic effect
and produced an inhibition of 41.91% on the writhing as
compared to inhibition of 72.82% caused by diclofenac
sodium. Although this inhibition (i.e. 41.91%) produced
by the extract is less than that reported by Tanko et al.7

(i.e. 67.1%) still it is significant as compared to control
and reference groups. This difference might be due to
the fact that seeds of different origin were used here.
Many factors can influence the percentage of active
constituents in the seeds e.g. heredity, age of the plant,
environment, harvesting time, fertilization and irrigation
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Table I: Effect of ethanolic extract of Nigella sativa and diclofenac
on writhing in mice.

Treatment with Number of writhings Inhibition (%)
(mean+SEM)

Saline (control) 18.77+0.414 -

Nigella sativa 10.90+0.268* 41.916

Diclofenac 5.10+0.251* 72.823
*p < 0.001 as compared to control.

Figure 1:  Mean number of writhings in the three groups.
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techniques, distillation procedure etc.13 Previously,
analgesic activity has been reported in the aqueous
extract, methanolic extract, ethanolic extract, Nigella sativa
fixed oil and Nigella sativa essential oil.5-7,12,13 Each of
these produced inhibitory effects on writhing caused by
0.6% acetic acid; but exact mechanism of action of this
analgesic effect is yet not clear. The active ingredients
and components obtained in each of these extracts/oils
also differ from each other. Thymoquinone has
remained one of the main components in almost all of
these extracts/oils.5,12,13 But whether thymoquinone
alone or some other active agents are also responsible
for analgesic effect, is still unclear. Thymoquinone is
reported to inhibit the generation of thromboxane A2 and
leukotriene B4, thus suggesting an inhibitory effect on
both the cyclo-oxygenase and lipo-oxygenase pathway.14

In addition, Abdel-Fattah et al.5 suggested that supra-
spinal opioid system is involved in the analgesic effects
of thymoquinone but Hajhashemi et al. contradicted this
finding and suggested that mechanisms other than the
stimulation of opioid receptors are involved.13 This
difference might be due to the fact that different products
were used by them. Essential oil was used by
Hajhashemi et al. and fixed oil by Abdel-Fattah et al. and
there is a significant difference in their chemical
composition.13 This emphasizes the need to evaluate
the presence of other active agents besides thymo-
quinone, and investigation of their possible mechanism
of action. 

It has been suggested that acetic acid acts by releasing
endogenous mediators that stimulate the nociceptive
neurons.15 It was postulated that the writhing response
is induced by local peritoneal receptors activation,16 and
involved prostanoids mediators. As a matter of fact,
increased levels of PGE2 and PGF2 in peritoneal fluids
as well as lipo-oxygenase production were reported.17,18

The results of the present study showed that diclofenac
sodium, which inhibits cyclo-oxygenase, causes a
significant inhibition of acetic acid induced pain. This is
in accordance with previous reports indicating that this
test is sensitive to non-steroidal anti-inflammatory
drugs.19 Therefore, the analgesic activity of ethanolic
extract of Nigella sativa might be due to inhibition of lipo-
oxygenase and/or cyclo-oxygenases. On the other
hand, Tanko et al. reported that the analgesic activity of
ethanolic extract might be due to presence of tannins
and flavanoids present in the extract as these are also
believed to possess analgesic properties.7

CONCLUSION

Ethanolic extract of Nigella sativa possessed significant
analgesic activity in mice. This finding supports the use
of Nigella sativa seeds in traditional medicine for the
treatment of some painful and inflammatory disorders. 
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