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Abstract

Background: For thousands of years, Nigella sativa has been used in many countries as a spice as well

as a protective and curative remedy for numerous health disorders. Nigella sativa oil (NSO) suppressed

pain in animal models. Objective: To assess the effects of Nigella sativa oil on pain after single

administration with three increasing doses in rat models. Methods: This experimental study was conducted

in the Department of Physiology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka,

from March 2016 to February 2017. For this, 20 (twenty) Long Evans rats (200±20) of both sexes were

divided into control ( 10 ml/kg of 1% solution of Tween 20) and experimental groups (NSO 0.5, with 0.5 ml/

kg NSO; NSO 1, with 1 ml/kg NSO; NSO 1.5, with 1.5 ml/kg NSO) with 5 rats in each group.. To  assess

nociceptive pain, central analgesic system and inflammatory pain ,early phase (1st-5th minutes);  inter

phase (6th-15th minutes) and on late phase (16th-60th minutes) of formalin test respectively were observed.

All the agents were given intraperitoneally in a single dose just one hour before the formalin test. In all

phases, total frequency of jerking and total duration of flexing and licking of right hind paw were counted

after administration of subcutaneous formalin (50 mL, 2.5%) injection. Statistical analysis was done by

ANOVA, followed by Bonferroni’s post hoc test.. Results: In early phase, NSO significantly reduced the

jerking (p £ 0.001,  in all doses) and  flexing and licking (p £0.001, in higher 2 doses).  In interphase,  jerking

was significantly (p £ 0.01)  lowered after 1.5 ml/kg of NSO but flexing and licking were significantly

lowered by at all 3 doses (p £ 0.05, p £ 0.001, p £0.001,). In addition, in late phase  jerking and flexing and

licking were reduced by higher 2 doses (p £0.001, ) and all 3 doses respectively   (p £ 0.001,  in all doses).

Conclusion: From this study, it may be concluded that, NSO possess analgesic effect and higher two

doses were more effective than lower doses.
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ain is a subjective experience which also

involves emotional and cognitive

components1-3. Though it alerts aboutP
actual or potential tissue damage  but because of

its  discomfort and distress- forces one to consult

a  physician4-5.  Etiologically it has been classified

into nociceptive, inflammatory, neuropathic and

functional types3,6-8.

To measure the nociceptive pain, different

nociceptive tests involving different types of

stimuli (electrical, thermal, mechanical or

chemical) are used 9.The formalin test is a

commonly used method for the assessment of

nociceptive pain in animal models10. This test
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shows an early phase interphase and late phase

reflecting direct activation of nociceptors,

activation of central analgesic system and

inflammatory pain respectively11,12.

Various analgesics used for pain relief  posseses

lot of unwanted effects like gastritis, gastric

ulcers and renal damage13. In recent years,

invetigations are continuing globally to find out

alternatives to the traditional analgesic drugs to

replace them so that their adverse effect can be

minimized.

Nigella sativa (Kalozira) is an annual herb of the

Ranunculaceae family. Since ancient period, this

plant has been recognized in many Asian, Middle

Eastern and Far Eastern countries as a spice and

food preservative as well as a protective and

health remedy for  numerous health disorders.

Previous studies demonstrated antinociceptive

and anti-inflammatory effect of Nigella sativa,

in animal models14-18. Recently, both single and

long term supplementation of Nigella sativa has

demonstrated  its good protective effects against

nociceptive pain17,19.

Oral administration of Nigella sativa oil

(50,100,200 and 400 mg/kg) dose dependently has

been found  attenuated the nociceptive responses

in hot-plate test, tail pinch test and the early

phase of formalin test in a study16. The volatile

oil of Nigella sativa (100, 200, 400 ìL/kg,i.p) has

been  found to produce significant analgesic

effect in writhing, formalin and light tail flick test

on mice17. Although oral administration of this

volatile oil at doses of 100, 200, and 400 ìL/kg did

not exert a significant anti-inflammatory effect,

intraperitoneal injection of the same doses

significantly inhibited carrageenan induced rat

paw edema 18.

However, no reported data was available on

investigating  the effect of NSO intraperitoneally

on nociceptive and inflammatory pain.

Therefore this study has been designed on

observe the dose dependent effect of NSO on

nociceptive and inflammatory pain by

intraperitoneal administration of 3 increasing dose

on rat.

Methods

This experimental study was conducted in the

Pain Laboratory, Department of  Physiology,

Bangabandhu Sheikh Mujib Medical University

(BSMMU), Dhaka from March 2016 to February

2017. All experiments and animal care were

performed according to the guidelines set in the

‘The ethical guidelines for experimentation in

laboratory animals’ by the Animal

Experimentation  Ethics Committee (AEEC) of the

International Centre for Diarrhoeal Disease

Research, Bangladesh (ICDDRB 2002)20 .

Procurement and maintenance of animals:

Twenty  healthy adult Long Evans rats weighing

180 to 220 gm of either sexes 17, 21 were collected

from animal house of Bangladesh University of

Health Sciences (BUHS), Darussalam, Mirpur-

one (1), Dhaka.

They were housed in the Pain Laboratory of the

Department of Physiology, BSMMU, in specially

built plastic cages with 5 rats per cage under a

12/12 hour light/dark cycle22-24. The ambient room

temperature was maintained at around 27–28 °C,

corresponding to the thermoneutral zone for

rodents 25-,26. The rats had free access to

standard laboratory food and cooled boiled water

ad libitum. They were kept there for a period of

seven consecutive days for acclimatization prior

to the experiment. To avoid circadian influences

all the experiments were performed at daytime

between 08:00 and 15:00 hours27.

Dose schedule:

The Nigella sativa oil manufactured by Drug

International Pharmaceuticals, Bangladesh was

dissolved in 1% solution of Tween 20 (Techno

Pharmaceuticals, India). On the basis of doses of

supplementation all the rats were divided into 4

groups (5 rats/ group). The control group

received only 1% solution of  Tween 20 (10 ml/kg

body weight)18, experimental Groups NSO I, NSO
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II and NSO III received 0.5 ml/kg, 1 ml/kg and 1.5

ml/kg body weight of Nigella sativa oil

respectively, in equal volume to that of 1%

solution of Tween 2028. All the agents were given

through the intraperitoneal route (i.p) one hour

before the formalin tests18, 28.

Formalin test:

For acclimatization to the test environment, the

rats were placed in the observation chamber (34

x 34 x 34 cm3) of the Plexi glass formalin test box

in pairs for fifteen (15) minutes daily for four (4)

days, and singly for three (3) days prior to the

test 11,12. On the day of experiment, the rat was

intraperitoneally injected with 1% solution of

Tween 20 or Nigella sativa oil 0.5 ml/kg or 1 ml/

kg or 1.5 ml/kg body weight, in accordance with

the experimental paradigm being followed. One

hour later, the rat was restrained manually by a

thick towel and the right hind paw was exposed.

Fifty  ìl of dilute (2.5%) formalin was injected

subcutaneously 12 into the plantar aspect of the

right hind paw with an insulin syringe. Instantly

thereafter, the animal was placed in the

observation chamber of the Plexiglass formalin

test box, and pain behaviours were observed for

60 minutes. A mirror fixed at an angle of 45 degrees

beneath the transparent floor of the chamber was

used to facilitate unhindered observation. The

first 5 minutes (1st–5th) was considered as the

early or acute phase, the next10 minutes (6th–

15th) as the interphase, and the last 45 minutes

(16th–60th) as the late phase. During observation,

the total number of jerking and the total duration

of flexing plus licking and/or biting of the injected

paw (in seconds) were recorded. A stop watch

was used to count the time 11,12,23.

The results were expressed as mean ± SEM. The

data were statistically analyzed by  ANOVA,

followed by Bonferroni’s post hoc test. In the

interpretation of results, p d” 0.05 was considered

as the level of significance.

Results

The effects of  NSO at three increasing doses

(0.5, 1 and 1.5 ml/kg; i.p) on pain were observed

in early and late phase of formalin test. Also the

central analgesic activity was observed in

interphase of formalin test.

In early phase

NSO at all 3 doses (0.5, 1,1.5 ml/kg) significantly

(pd”0.001) lowered number of  jerking whereas

duration of flexing and licking  was

significantly(p£0.001)  lowered by only at higher

doses (1 ,1.5 ml/kg)  of NSO.
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Figure 1: Frequency of jerking (A) and duration of flexing and licking (B) in early phase of formalin

test in different groups of rats. Control=1% solution of Tween 20 (10 ml/kg body weight); NSO 0.5=

Nigella Sativa Oil 0.5 ml/kg body weight; NSO 1= Nigella Sativa Oil 1 ml/kg body weight; NSO 1.5=

Nigella Sativa Oil 1.5 ml/kg body weight. Each bar symbolizes for mean  for 5 rats. ***= p£0.001,

compared to control.
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In interphase

NSO only at dose of 1.5 ml/kg significantly (p£0.01) lowered the frequency of jerking. Again, NSO at

all 3 doses significantly and dose dependently reduces the duration of flexing and licking.
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Figure 2: Frequency of jerking (A) and duration of flexing and licking (B) in interphase of formalin test

in different groups of rats. Control=1% solution of Tween 20 (10 ml/kg body weight); NSO 0.5=

Nigella Sativa Oil 0.5 ml/kg body weight; NSO 1= Nigella Sativa Oil 1 ml/kg body weight; NSO 1.5=

Nigella Sativa Oil 1.5 ml/kg body weight.  Each bar symbolizes for mean. ***= p£0.001, **= p£0.01,

*= p£0.05 compared to control.

In late phase

NSO at doses of 1 ml/kg and 1.5 ml/kg significantly (p£0.001) reduced both the frequency of jerking

and duration of flexing and licking. Again, NSO at dose of 0.5 ml/kg only reduced the duration of

flexing and licking significantly (p£0.001).
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Figure 3: Frequency of jerking (A) and duration of flexing and licking (B) in late phase of formalin test

in different groups of rats. Control=1% solution of Tween 20 (10 ml/kg body weight); NSO 0.5=

Nigella Sativa Oil 0.5 ml/kg body weight; NSO 1= Nigella Sativa Oil 1 ml/kg body weight; NSO 1.5=

Nigella Sativa Oil 1.5 ml/kg body weight.  Each bar symbolizes for mean for 5 rats. ***= p£0.001,

compared to control.

Discussion

In this study, the nociceptive pain variables were

lowered in all three study groups after

intraperitoneal administration of Nigella Sativa

Oil (0.5,1,1.5 ml/kg; i.p) in comparison to that of

control. Similar trends of decrement of

nociceptive pain with increment of doses of

Nigella sativa were also observed by previous

4 J Bangladesh Soc Physiol.  2018, June; 13(1): 1-7
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researchers in different animal studies though

the doses were different from this study16,18, 29.

Again, Nigella Sativa Oil only at a dose of 1.5

ml/kg (i.p) significantly enhanced central

analgesic activity as evidenced by decrease in

the frequency of jerking in interphase of formalin

test. Again, duration of flexing and licking in

interphase of formalin test was significantly

lowered in all three study groups than that of

control.

All three doses of Nigella Sativa Oil

significantly lowered inflammatory pain variables

compared to that of control. However, the

frequency of jerking in late phase of formalin test

was significantly lowered only at doses of 1ml/

kg (i.p) and 1.5 ml/kg (i.p) in comparison to control

group. There was significant decrement in

duration of flexing and licking with the increment

of doses in late phase of formalin test.. These

findings agree  the findings of other investigators

who observed similar dose dependent reduction

of inflammatory pain after supplementation of

Nigella sativa though the doses were different

from this study 16,18,29.

The exact mechanism by which the Nigella

sativa cause analgesic and anti-inflammatory

effect is not clear from this study. However,

several researchers  proposed various

mechanisms on these aspects. The Nigella sativa

oil might exert antinociceptive effect through the

action on opioid receptors. The analgesic activity

of Nigella sativa oil was antagonized by opioid

antagonists (Naloxone) 30,16. It has also been

suggested that, Nigella sativa oil might act

through indirect activation of the supraspinal ì1

and š opioid recptor  16. Opioid receptors are

located on the terminals of nociceptive neuron

in the spinal cord and on the dendrites of dorsal

horn neurons. It might cause presynaptic

inhibition by inhibiting the adenylyl cyclase

enzyme and reducing the Ca++ influx in the

nociceptive afferent neuron. This in turn may

decrease the release of glutamate and substance

P from these neurons. In addition, it also might

increase the K+ conductance in the dorsal horn

neuron (postsynaptic neuron) and causes

hyperpolarization of these neurons. Both these

actions might decrease the duration of EPSP in

the dorsal horn neuron, finally leading to

decreased pain conduction31.

Numerous molecular targets are involved in the

anti-inflammatory activity of Nigella sativa.

Nigella sativa oil might act by inhibiting

histamine release from mast cells 32. Several

researchers proposed that, the anti-inflammatory

effect of Nigella sativa oil is due to its potent

inhibition on eicosanoid generation 33,34. It  might

cause a concentration dependent inhibition of 5-

lipoxygenase products and 5-HETE production
34. Nigella sativa might reduce inflammatory pain

by inhibiting production of IL-1a,35,36  TNF-a
35,36and PGE2

36.

Conclusion

In the present study, intraperitoneal

administration of Nigella sativa oil at three

different doses   were effective in lowering pain.It

is also evident that higher dose  was more

effective than the lower dose of NSO. Therefore,

it may be concluded that increasing  dose of

Nigella sativa oil was  progressively more

effective in lowering pain and inflammation, as

observed in this study.
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