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Abstract

Background: Various adverse effects have been reported with
conventional treatments of neuropathic pain. Nigella sativa
(N. sativa), a medicinal herb, has been shown to possess several
beneficiary effects. Objective: To assess the effects of V. sativa
oil on neuropathic pain and ATP sensitive potassium channel
(K pp) in Wistar rats. Methods: This experimental study was
conducted on 120 Wistar rats (200+50gm). On the basis of
treatments, all rats were grouped into Group I [normal control
(NC) normal saline (NS) 5 ml/kg]; Group II [sham control (SC)
{sham surgery + NS}], Group III [CCI control (CCIC) {Chronic
constriction injury to sciatic nerve (CCI) + NS} ]; Group IV [N.
sativa oil experimental (NSOexp) {CCI+ N.sativa (400 mg/kg)} ],
Group V [Glibenclamide experimental (Gliexp) {CCI+ N. sativa
(400 mg/kg) + glibenclamide (15 mg/kg)} ] groups. Both the NSO
and NS were administered orally once daily for consecutive 21
days and single dose of glibenclamide was given
intraperitoneally on the day of experiment, to the respective
rats. Then on the basis of neuropathic pain evaluation tests, all
the groups were subdivided into ‘a’ [for sciatic functional index
(SFI) in walking track analysis], ‘b’ [for tail flick latency (TFL) in
cold tail immersion test], ‘c’ [for paw withdrawal threshold (PWT)
in von Frey test], and ‘d’ (for rection time in hot plate test). The
statistical analysis was done by one way ANOVA followed by
Bonferroni post hoc test. Results: In this study, significantly
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(pd”0.001) higher SFI, TFL, PWT and reaction time were found in
NSO exp rats when compared to those of CCIC rats. In addition,
there were significant (pd”0.001) differences in the above-mentioned
variables between rats of NSO exp group and Gliexp group.
Conclusion: From the present study it might be concluded that, V.
sativa prevents worsening of neuropathic pain in Wistar rats by
blocking K, channel.

Keywords: Neuropathic pain, Nigella sativa, glibenclamide, walking
track analysis, cold tail immersion test, Von Frey test, hot plate test.

Introduction

europathic pain, most distressing human
N ailments can occur by any pathology of

the somatosensory nervous system.!
This chronic morbidity arises from injured axons
as well as from intact nociceptors which results in
abnormal sensory signs, allodynia (pain response
to low threshold stimulus) and hyperalgesia
(increased response to noxious stimuli). World
Health Organization (WHO) refers that prevalence
of chronic neuropathic pain among primary care
patients worldwide is around 22%?2. There are
different probable mechanisms of neuropathic
pain. It occurs by releasing inflammatory
cytokines, increasing receptor signaling,
accumulating intracellular Ca*™" ion within the
injured neuron, activating glial cell as well as
producing ectopic discharge in injured fibers>#.
In addition, activation of voltage gated calcium
channel’, increased expression of voltage gated
sodium channel® and opening of ATP sensitive
potassium channel (KATP)7 in the neuronal
membrane are also proposed as probable
mechanisms of neuropathic pain.

There are various treatment regimens for this
agonizing morbidity, such as, tricyclic
antidepressants (i.e. amitriptyline, nortriptyline,
imipramine) as well as anticonvulsants (i.e.
phenytoin, carbamazepine, gabapentin,
lamotrigine and topiramate)®. However, many
studies have been carried out on treatment
schedule of neuropathic pain with different
herbal products®!! to limit the side effects
associated with prolonged use of these drugs!2.
Among the herbal products Nigella sativa (N.
sativa or black seed) has been suggested as an
important medicinal herb!3.

36

In addition to its nutritional value, V. sativa showed
anticancer!4, antimicrobial!5, reno-protective!®,
antioxidant!?, antihypertensive!8, analgesic and
antipyretic'®, antidiabetic??, anti-inflammatory?!
as well as immunomodulatory?? effects in different
animal models. V. sativa also caused significant
improvement in milk production in nursing
mother??, skin disorders2* as well as bronchitis
and asthma.25 Moreover, in perspective of pain,
this seeds oil was shown to affect nociceptive
and inflammatory pain29-27 as well as neuropathic
pain®® in different animal models.

In addition, N. sativa was shown to prevent
neuropathic pain by its antioxidant activity.2%-3
But as far as we searched, no study was found to
explore the role of K ., channel in alleviation of
neuropathic pain by this medicinal herb. On the
basis of this background, the present study has
been designed to evaluate the effect of V. sativa
on neuropathic pain in Wistar rats and also to
evaluate its role on K, channel.

Methods

Duration and setting of study

The study was conducted in the Pain laboratory
of Department of Physiology, Bangabandhu
Sheikh Mujib Medical University (BSMMU),
Dhaka, from March 2019 to July 2021 after getting
approval from the Institutional Review Board of
this University.

Procurement and maintenance of animals

A total of 120 rats (200+£50 gm) of both sexes3!
were collected from the central animal house of
BSMMU. Then under a 12/12 hour light/dark
cycle3? the rats were kept in specially built plastic
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cages with 6 rats per cage. The ambient room
temperature was maintained at 27°C, as the
thermoneutral zone for rodents is around 27 to
28°C33. All rats were provided with free access to
standard laboratory food3* and cooled boiled
water ad libitum during acclimatization. All the
experiments were performed at daytime between
08:00 and 16:00 hours to avoid circadian
influences?” in accordance with the international
guidelines on the use of laboratory animals of
International Centre for Diarrhoeal Disease
Research, Bangladesh (icddr,b).

Oil collection

According to Pighinelli and GambettaS, fresh .
sativa seeds were purchased from local market.
Initially the oilseeds were weighed and cleaned
by fresh water. Then the seeds were dried in
sunlight. After drying the seed dehulling were
done. Then, by continuous mechanical pressing
(oil expeller machine/‘Ghani’) raw oil was
collected. About 250 ml oil was collected from
1kg black seeds.

Experimental design and dose schedule

Based on treatments, all rats were randomly
grouped into the following groups: Group I:
normal control (NC) consists of 24 rats treated

with normal saline (NS 5 ml/kg) for consecutive
21 days. Group II: Sham control (SC) consists of
24 rats with sham surgery done (open and close
surgery, no sciatic nerve injury) and treated with
normal saline (NS, Sml/kg). Group III: CCI control
(CCIC) also consists of 24 rats; CCI (Chronic
constrictive injury) to the left sciatic nerve done,
followed by treatment with NS for 21 days. Group
IV: Nigella sativa oil experimental (NSOexp)
group consists of 24 rats, CCI to the left sciatic
nerve done, followed by treatment with NSO
(400 mg/kg) orally for 21 days. Group V:
Glibenclamide experimental (Gliexp) group also
consists of 24 rats, CCI to the left sciatic nerve
done, followed by treatment with NSO (400 mg/
kg) for consecutive 21 days and Glibenclamide
(Gli, 15 mg/kg) 10 minute before the experiment.
Glibenclamide was given once through an
intraperitoneal route on the day of the experiment.
Then on the basis of neuropathic pain evaluation
tests, all the rat groups were subdivided into
subgroups (n=6 rats, in each subgroup). Here,
‘a’ (for walking track analysis), ‘b’ (for cold tail
immersion test), ‘c’ (for Von Frey test), ‘d’(for hot
plate test) as shown in figure 1.

Wistar rats (200£50) gm
(N=120)
N=120
Group [ Group II _Group 111 . GrowplV Group V
With NS With NS & sham surgery With CCI & NS With CCI & N.sativaoil  With CCI&N.sativa oil+Gli
NC SC CClIe NSOexp Gliexp
n=24 =24 n=24 n=24 n=24
Id '
la I o 3 o M e Id Ma Ib Ic Iild IVa Vb IVe VId Va Vb Ve Vd
6 ng6 w6 0 =6 =6 n=6 16 =6 n=6 {1=6 =6 =6 n=6 n=6 n= n=6_n=6 n=6 n=6
...... ,-..“.... ~ ) et ’ .:'--_-____.-- el
RS : R ST R %
Walking lrackA ) Co]d(Tall Von Frey * H?)t P]atc‘
analysis immersion test test test
NS=normal saline; CCI= Chronic constrictive injury; NSO= Nigella sativa oil; Gli= glibenclamide.
Figure 1: Experimental design and animal grouping
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Chronic Constrictive Injury of sciatic nerve (CCI)
Chronic constrictive injury of sciatic nerve (CCI)
was performed according to Austin, Wu and
Taylor (2012)3? to produce neuropathic pain.
Firstly, anesthesia of rat was obtained by
intraperitoneal injection of ketamine (80 mg/kg)
and xylazine (10 mg/kg) mixture. Proper
positioning was done after shaving and
sterilization. On the left thigh 3 to 4 mm below the
femoral head an incision was given and the sciatic
nerve was exposed. At 1 (one) mm intervals four
loose ligations were made around the common
sciatic nerve. To prevent arresting of the epineural
blood flow constriction of the nerve was minimal.
Lastly, the muscle layer and the skin were closed.
In sham surgery, skin and muscle were opened
and sutured without giving nerve ligation.

Walking track analysis

According to published procedures walking
track analysis was performed. Six (6) rats from each
group (total 30) were separated for this behavioral
test. All of the rats were acclimatized individually
for consecutive 7 days to walk freely on a smooth,
flat surface covered by a sheet of ink absorbing
paper guarded by wooden plate. After CCI
induction this test was done every 4 day interval.
On the day of experiment just one hour after the
pre-scheduled treatment, left hind paw of each rat
was dipped in blue ink. Then each rat was kept
individually in above mentioned walking place on
a sheet of ink absorbing paper. Every time 3 to 4
foot prints of left hind paw were marked and a
measuring scale was used to take the
measurements as mentioned below. Then sciatic
functional index (SFI) was calculated as follows:
SFI=[-38.3 X (EPL-NPL)/NPL]+[109.5 X (ETS-
NTS)NTS]+[13.3 X (EIT-NIT)/NIT] - 8.8; where
NPL=normal print length, EPL=experimental print
length, NTS=normal toe spread, ETS=experimental
toe spread, NIT=normal intermediate toe spread,
and ElT=experimental intermediate toe spread

[Figure. 2(a)].

Cold tail immersion test

Cold tail immersion test procedure was performed
according to the methods of previous
articles*>*3. Six (6) rats from each group were
recruited for this test and instrumental

40,41
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acclimatization was done for consecutive 7 days.
Then during experiment, each rat was kept
individually in the plexiglass mechanical restrainer
for 5 minutes to accommodate with the cage
environment, with the tail hanging freely. Then
distal 5 cm of the freely hanging tail of the rat
was immersed into cold water maintained at 10°C
and latency period of the tail withdrawal (tail-
flick) was recorded. The mean of the
measurements was obtained from three similar
successive maneuvers, performed at 5 minutes
intervals and was recorded as the baseline
latency. One hour after the last dose of the
treatment (NS/ NSO), another tail immersion test
was done. Here the mean of 3 tail withdrawal
latencies at 5 minutes interval was noted as test
latency (TL). Maximum latency of 20 seconds
was considered as cut off time to minimize tissue
damage. The antinociceptive effect was
expressed as percentage of maximum possible
effect (% MPE) as follows: [(TL-BL) / (Cut off
time-BL)] X 100 [Figure. 2(b)].

Von Frey test

According to Rafiq et al. (2009) and Detloff et al.
(2010)**45 Von Frey test was performed. Six (6)
rats from each group (Total 30) were separated
for Von Frey test and for next 7 days instrumental
acclimatization was done. After performing CClI,
this test was done on every 4 days. On experiment
day, each rat was placed individually on the wide
gauge wire mesh surface just after 1 hour of
treatment. Then, on planter surface of left hind
paws of the rat between first and second
metatarsal about lcm proximal to the ankle joint
the calibrated Von Frey filaments (VFF) was
touched in an ascending order. Each VFF (of
varying tensile strengths of 2 to18 gm) was
applied three times at 30 seconds intervals and
the strength of the VFF was recorded.
Application of the next larger VFF was done
unless paw withdrawal occurred in at least two
of the three. No more VFF was applied, if the rat
fails to withdrawal its paw at maximum force of 18
gm, to prevent tissue injury [Figure. 2(c)].
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Hot plate test

According to Maurya (2017) and Austin, Wu and
Taylor (2012)313% hot plate test was performed.
Six rats from each group (total 30) rats were
recruited for hot plate test. These rats were also
acclimatized in the instrument for 1 (one) hour
daily for 7 consecutive days along with
laboratory acclimatization. Then, the hot plate
was heated at a temperature of 54+0.5° C and the
rat was placed on heated surface on the day of
experiment. A stop watch was started as the rat
placed on the hot plate till the first paw licking or
trying to jump out. To avoid any damage to the
paw, cut off period of 20 seconds was set. After
N. sativa oil administration, test was done at
interval of 30, 60, 90 minutes. The analgesia was
expressed as percentage of maximal possible
effect (%MPE) as follows: [(Test Latency — Basal

Latency) / (Cut off time - Basal Latency)] X 100
[Figure. 2(d)].

Anesthesia and sacrifice

Each rat was placed in a large glass desiccator
and 3 to 4 ml of di-ethyl ether (99%) was poured
into it#¢. For the following 5 to 10 minutes the rat
was observed closely and the ventilation was
maintained by intermittent opening and closing
of the desiccator lid. The painless death of the
deeply anesthetized rat was ensured by
decapitation.

Statistical analysis

Results were expressed as meantSEM. Data were
analyzed using ANOVA followed by Bonferroni
post hoc test in SPSS (version 23.0), where p<0.05
was considered as statistically significant.

Figure 2: Procedure of the tests done in our study: (a) walking track analysis, (b) cold tail
immersion test, (¢) Von Frey test, (d) hot plate test.

J Bangladesh Soc Physiol. 2023, June; 18(1): 35-45
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Results
Sciatic functional index (SFI) in walking track
analysis

Here, the SFI in walking track analysis was used
to determine the sensorimotor impairment of the
sciatic nerve. N. sativa oil increased the SFI
significantly (p<0.001) in NSOexp rats in
comparison to that of CCI control rats on day 9,
14, 19 and 24 of experiment. Moreover, there was
significant (p<0.001) decrement of SFI in Gliexp
rats in comparison to that of NSOexp rats on day

9, 14, 19 and day 24 [Figure. 3].
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Figure 3. Sciatic functional index in rats with
walking track analysis in different groups of rats.
Each line symbolizes mean+SEM for 6 rats. [a=
rats treated with oral normal saline (5 ml/kg) for
consecutive 21 days; [Ia= rats treated with open
and close surgery followed by oral normal saline
(5 ml/kg); Illa= rats treated with chronic
constrictive injury to sciatic nerve (CCI) followed
by oral normal saline (5 ml/kg) for consecutive 21
days; [Va=rats treated with CCI followed by oral
N. sativa oil (400 mg/kg) for consecutive 21 days;
Va= rats treated with CCI followed by oral N.
sativa oil (400 mg/kg) for consecutive 21 days
and also with single dose of intraperitoneal
glibenclamide (15 mg/kg) 10 minutes before
N.sativa oil on the day of experiment. *= Ia vs
IIa, #=1avs Illa, $=a vs Illa, ¥=11la vs IVa, =
IIla vs Va, and £= I'Va vs Va. Single symbol=
significant at p<0.05, double symbol= significant
atp<0.01, triple symbol= significant at p<0.001.

Tail flick latency in cold tail immersion test

In cold tail immersion test, V. sativa oil increased
the tail flick latency significantly (pd”’0.001) in
NSOexp rats in comparison to that of CCI control

40

rats. Moreover, there was significant (p<0.001)
decrement of tail flick latency in Gliexp rats in
comparison to that of V. sativa exp rats [Figure. 4].

= 100 e—]Ib ¢ece IIb ===-1lIb = =IVh == = Vb
g
£ T P P 1 i
= : - Foececenns Jeeset
2% -0 PN LI o s
=3 o
ZZ A
=E -, o £8t
E£ 0 g pad £2
=g I~
EE = e
= L R
= 500 e i
= s i s58
~ -600 $$$ 525 ny

£££
Day 4 Day 9 Day14  Day19 Day 24

Figure 4. Tail flick latency in rats with cold tail
immersion test in different groups of rats. Each
line symbolizes mean+SEM for 6 rats. Ib= rats
treated with oral normal saline (5 ml/kg) for
consecutive 21 days; IIb=rats treated with open
and close surgery followed by oral normal saline
(5 ml/kg); IlIb= rats treated with chronic
constrictive injury to sciatic nerve (CCI) followed
by oral normal saline (5 ml/kg) for consecutive 21
days; IVb=rats treated with CCI followed by oral
N. sativa oil (400 mg/kg) for consecutive 21 days;
Vb= rats treated with CCI followed by oral N.
sativa oil (400 mg/kg) for consecutive 21 days
and also with single dose of intraperitoneal
glibenclamide (15 mg/kg) 10 minutes before
N.sativa oil on the day of experiment. *= Ib vs
b, #=1b vs I1Ib, $=1Ib vs I1Ib, ¥=11Ib vs IVb, =
IIIb vs Vb, and £= IVb vs Vb. Single symbol=
significant at p<0.05, double symbol= significant
at p<0.01, triple symbol= significant at p<0.001

Paw withdrawal threshold in Von Frey test

As shown in Figure 3, the paw withdrawal threshold
increased significantly by V. sativa in NSOexp rats
in comparison to that of CCI control rats on day 9
(p<0.05), 14 (p<0.001) and 19 (p<0.001) and day 24
(p<0.001) of experiment. Moreover, there was
significant (p<0.001) decrement of paw withdrawal
threshold in Gliexp rats in comparison to that of
NSOexprats [Figure. 5].
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Figure 5. Paw withdrawal threshold in rats with
Von Frey test analysis in different groups of rats.
Each line symbolizes mean+SEM for 6 rats. Ic=
rats treated with oral normal saline (5 ml/kg) for
consecutive 21 days; Ilc= rats treated with open
and close surgery followed by oral normal saline
(5 ml/kg); Illc= rats treated with chronic
constrictive injury to sciatic nerve (CCI) followed
by oral normal saline (5 ml/kg) for consecutive 21
days; IVc=rats treated with CCI followed by oral
N. sativa oil (400 mg/kg) for consecutive 21 days;
V= rats treated with CCI followed by oral N.
sativa oil (400 mg/kg) for consecutive 21 days
and also with single dose of intraperitoneal
glibenclamide (15 mg/kg) 10 minutes before
N.sativa oil on the day of experiment. *= Ic vs
Ilc, #=1Ic vs IlIc, $=1Ic vs Illc, ¥=1IlIc vs IVc, =
IIlc vs V¢, and £= IVc vs Ve. Single symbol=
significant at p<0.05, double symbol=significant
at p<0.01, triple symbol= significant at p<0.001.

Reaction time in hot plate test

Here, we assessed thermal allodynia by the
latency of reaction time using hot plate test. The
reaction times increased significantly by NV. sativa
in NSOexp rats in comparison to that of CCI
control rats on day 14 (p<0.001), day 19 (p<0.001)
and day 24 (p<0.001) of experiment. Moreover,
there was significant (p<0.001) decrement of
reaction time in Gliexp rats in comparison to that
of NSOexp rats on day 9 (p<0.05), day 14
(p<0.001), day 19 (p<0.001) and day 24 (p<0.001)
of experiment (Figure 6).
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Figure 6. Reaction time in rats with hot plate
test in different groups of rats. Each line
symbolizes mean+SEM for 6 rats. [d=rats treated
with oral normal saline (5 ml/kg) for consecutive
21 days; IId= rats treated with open and close
surgery followed by oral normal saline (5 ml/
kg); I1Id=rats treated with chronic constrictive
injury to sciatic nerve (CCI) followed by oral
normal saline (5 ml/kg) for consecutive 21 days;
IVd=rats treated with CCI followed by oral V.
sativa oil (400 mg/kg) for consecutive 21 days;
Vd= rats treated with CCI followed by oral N.
sativa oil (400 mg/kg) for consecutive 21 days
and also with single dose of intraperitoneal
glibenclamide (15 mg/kg) 10 minutes before
N.sativa oil on the day of experiment. *=Id vs
11d, #=1d vs 111d, $=11d vs 111d, ¥=111d vs IVd,
*=1IId vs Vd, and £=1Vd vs Vd. Single symbol=
significant at p<0.05, double symbol=significant
at p<0.01, triple symbol= significant at p<0.001.

Discussion

Pain management is still a challenge in clinical
practice, moreover management of chronic
neuropathic pain is a difficult task, as traditional
analgesics are less effective to cure it.** However,
the use of traditional analgesics is limited for their
various adverse effects and several interactions
with other drugs. On the basis of these rationale,
we are influenced to find an effective preventive
regime for this morbid condition. Various methods
have been used in animal models to measure the
severity of neuropathic pain. Among them the
walking track analysis is a quantitative method
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to analyze the functional impairment of sciatic
nerve*%41 It provides a noninvasive method of
assessing the functional status of the sciatic
nerve during the regeneration process. In
addition, the cold tail immersion test is one of the
most common thermal method*? where tail
withdrawal latency is measured to assess cold
allodynia.** Von Frey test is a standard method
by which mechanical allodynia can be measured
in neuropathic pain in rats.** Here the measuring
variable is paw withdrawal threshold.***> In
addition, hot plate test is a common method for
measurement of heat hyperalgesia in neuropathic
pain in rats.3139 It is related to higher brain
function and is contemplated to be a
supraspinally organized response. The hot plate
procedure accounts for a more global estimate of
nociceptive reactivity because it depicts a
complex willed behavior rather than a simple reflex.

In our study, chronic constrictive injury (CCI) of
sciatic nerve produced neuropathic pain in CCI
control rats as evidenced by significant difference
of SFI in walking track analysis, tail flick latency
in cold tail immersion test, paw withdrawal
threshold in Von Frey test and reaction time in
hot plate test, in comparison to those of the rats
with normal saline (NS) as well as sham surgery.
Here, loose ligation around sciatic nerve might
compress the nerve fiber causing nerve damage
in the rats with CCI#7. From the damaged cell,
various inflammatory mediators are released
including interleukine-1p (IL-1p), tumor necrosis
factor-& (TNF-a), Interleukin 6 (IL-6),
prostaglandin E, (PGE,), bradykinin, substance
P, nerve growth factor*4¢; promoting chemotaxis
of inflammatory cells (macrophage, microglia,
monocyte, helper T cell)*. These mediators
activate various signaling pathways resulting in
changes in different ion channels (e.g Na®, Ca*™*,
K* channels), causing release of glutamate, ATP
and other mediators from activated central
terminal of nociceptor resulting in prolonged post
synaptic depolarization of dorsal root ganglia
(DRG).*In addition, aggregation of toxic reactive

42

oxygen species (ROS) might cause cell membrane
damage, glial activation and central
censitization*® producing stepping up of pain
transmission. However, all or any of the above
mentioned mechanisms might cause increment
of pain transmission along with sensorimotor
dysfunction of sciatic nerve, cold allodynia,
mechanical allodynia and heat hyperalgesia in
the experimental rats with CCI induced
neuropathic pain.

We also found that, N. sativa prevented the
worsening of all these four aspects of
neuropathic pain in rats with CCI plus V. sativa,
as evidenced by significant difference of SFI in
walking track analysis, tail flick latency in cold
tail immersion test, paw withdrawal threshold in
von Frey test and reaction time in hot plate test,
in comparison to those of rats with only CCI.
However, many mechanisms might be involved
in this prevention of neuropathic pain by N.
sativa as evidenced by prevention of
sensorimotor dysfunction of sciatic nerve, cold
allodynia, mechanical allodynia and heat
hyperalgesia in the experimental rats with N.
sativa. Such as, increment of total antioxidant
status, reduction of inflammatory mediators (IL-
1B, TNF-a, IL-6, PG)?3? and downregulation of
microglial activation in different animal models
of neuropathic pain.

Furthermore, we have explored the role of K
channel in alleviation of neuropathic pain by N.
sativa oil. Here, in rats of Gliexp group, N. sativa
could not prevent the development of
sensorimotor dysfunction, cold allodynia,
mechanical allodynia and heat hyperalgesia,
when glibenclamide was administered in rats with
CClI plus M. sativa. As glibenclamide is a well-
known K, channel*? blocker, we can propose
from this finding that the analgesic mechanism
of N. sativa might occur through opening of K
channel. As far as we reviewed literatures, this is
the 15' data showing involvement of K,
channel in prevention of neuropathic pain by N.
sativa oil.
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Conclusion

From the results of present study, it might be
concluded that Nigella sativa prevents
worsening of neuropathic pain in Wistar rats by
involving K ,;p channel. Although we had
limitations as this study was done with only one
dose and duration schedule of Nigella sativa oil
in rats of both sexes. We recommend further
researches with different doses and duration
schedules of Nigella sativa oil in either male or
female rat should be done. In addition, application
of'this herb on different neuropathic pain models
should be evaluated further to ascertain our
findings.

Acknowledgement

We acknowledge Bangabandhu Sheikh Mujib
Medical University (BSMMU) for the research
grant.

Conflict of interest None

References
1. Woolf CJ, Mannion RJ. Neuropathic pain: aetiology,
symptoms, mechanisms, and management. Lancet

1999 ;353(9168):1959-64. doi: 10.1016/S0140-
6736(99)01307-0.

2. Lépine JP, Briley M. The epidemiology of pain in
depression. Hum Psychopharmacol. 2004 Oct;19
Suppl 1:S3-7. doi: 10.1002/hup.618.

3.  Campbell JN, Meyer RA. Mechanisms of
neuropathic pain. Neuron 2006; 52(1): 77-92.
doi:10.1016/j.neuron. 2006.09.021.

4. Ellis A, Bennett DLH. Neuroinflammation and the
generation of neuropathic pain. Br J Anaesth 2013;
111(1): 26-37. doi:10.1093/bja/act128.

5.  Cohen SP, Mao J. Neuropathic pain: mechanisms
and their clinical implications. BMJ 2014;
(348:£7656): 1-12. doi: 10.1136/bm;j.f7656.

6. Bhattacharya A, Wickenden AD, Chaplan SR.
Sodium channel blockers for the treatment of
neuropathic pain. Neurotherapeutics 2009; 6(4):
663-678. doi: 10.1016/j.nurt.2009.08.001.

7. Mbiantcha M, Ngouonpe Wembe A, Dawe A,
Yousseu NW, Ateufack G. Antinociceptive activities
of the methanolic extract of the stem bark of
Boswellia dalzielii Hutch. (Burseraceae) in rats are
NO/cGMP/ATP-Sensitive-K+ channel activation
dependent. Evid Based Complement Alternat Med
2017; 2017(6374907): 1-12. doi: 10.1155/2017/
6374907.

J Bangladesh Soc Physiol. 2023, June; 18(1): 35-45

Cruccu G, Truini A. A review of neuropathic pain:
from guidelines to clinical practice. Pain Ther 2017,
6(Supple 1): 35-42. doi 10.1007/s40122-017-
0087-0.

Kanter M. Effects of Nigella sativa and its major
constituent, thymoquinone on sciatic nerves in
experimental diabetic neuropathy. Neurochem Res.
2008 Jan;33(1): 87-96. doi: 10.1007/s11064-007-
9419-5.

Marzouk B, Marzouk Z, Haloui E, Fenina N,
Bouraoui A, Aouni M. Screening of analgesic and
anti-inflammatory activities of Citrullus
colocynthis  from southern Tunisia. J
Ethnopharmacol 2010;128(1):15-9. doi: 10.1016/
j-jep.2009.11.027.

Zhao X, Xu Y, Zhao Q, Chen CR, Liu AM, Huang
ZL. Curcumin exerts antinociceptive effects in a
mouse model of neuropathic pain: descending
monoamine system and opioid receptors are
differentially involved. Neuropharmacol
2012;62(2):843-54. doi: 10.1016/j.neuropharm.
2011.08.050.

Bril V, England J, Franklin GM, Backonja M, Cohen
J, Del Toro D, Feldman E, Iverson DJ, Perkins B,
Russell JW, Zochodne D; American Academy of
Neurology; American Association of Neuromuscular
and Electrodiagnostic Medicine; American
Academy of Physical Medicine and Rehabilitation.
Evidence-based guideline: Treatment of painful
diabetic neuropathy: report of the American
Academy of Neurology, the American Association
of Neuromuscular and Electrodiagnostic Medicine,
and the American Academy of Physical Medicine
and Rehabilitation. Neurology. 2011;76(20):1758-
65. doi: 10.1212/WNL.0b013e3182166ebe.

Yimer EM, Tuem KB, Karim A, Ur-Rehman N,
Anwar F. Nigella sativa L. (Black Cumin): A
Promising Natural Remedy for Wide Range of
Illnesses. Evid Based Complement Alternat Med
2019;2019:1528635. doi: 10.1155/2019/1528635.

Khan MA, Chen HC, Tania M, Zhang DZ.
Anticancer activities of Nigella sativa (black cumin).
Afr J Tradit Complement Altern Med 2011;8(5
Suppl):226-32. doi: 10.4314/ajtcam.v8iS5S.10.

Bakathir HA, Abbas NA. Detection of the
antibacterial effect of Nigella sativa ground seeds
with water. Afr J Tradit Complement Altern Med
2011;8(2):159-64. doi: 10.4314/ajtcam.v8i2.
63203.

Dollah MA, Parhizkar S, Izwan M. Effect of Nigella
sativa on the kidney function in rats. Avicenna J
Phytomed 2013 Spring;3(2):152-8. PMID:
25050269.

Alenzi FQ, Alsakran Altamimi MA, Kujan O, Tarakji
B, Tamimi W,et al. (2013) Antioxidant Properties

43



Nigella sativa oil on neuropathic pain

Akhter et al

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

44

of Nigella sativa. J Mol Genet Med 7: 77.
doi:10.4172/1747-0862.1000077.

Jaarin K, Foong WD, Yeoh MH, Kamarul ZY,
Qodriyah HM, Azman A, Zuhair JS, Juliana AH,
Kamisah Y. Mechanisms of the antihypertensive
effects of Nigella sativa oil in L-NAME-induced
hypertensive rats. Clinics (Sao Paulo). 2015
;70(11):751-7. doi: 10.6061/clinics/2015(11)07.

Pise HN, Jadhav SS. Evaluation of analgesic and
antipyretic activity of Nigella sativa: an
study. Natl J Physiol Pharm
Pharmacol 2016;6:291-295. doi: 10.5455/

njppp.2016.6.07022016124.

experimental

El Rabey HA, Al-Seeni MN, Bakhashwain AS. The
Antidiabetic Activity of Nigella sativa and Propolis
on Streptozotocin-Induced Diabetes and Diabetic
Nephropathy in Male Rats. Evid Based
Complement Alternat Med 2017;2017:5439645.
doi: 10.1155/2017/5439645.

Pise H, Padwal S. Evaluation of anti-inflammatory
activity of Nigella sativa: An experimental study.
Ntl J Physiol Pharm Pharmacol 2017; 7(7): 707-
11. doi: 10.5455/njppp.2017.7.0204705032017.

Koshak AE, Yousif NM, Fiebich BL, Koshak EA,
Heinrich M. Comparative Immunomodulatory
Activity of Nigella sativa L. Preparations on
Proinflammatory Mediators: A Focus on Asthma.
Front Pharmacol 2018;9:1075. doi: 10.3389/fphar.
2018.01075.

Hosseinzadeh H, Tafaghodi M, Mosavi MJ,
Taghiabadi E. Effect of aqueous and ethanolic
extracts of Nigella sativa seeds on milk production
in rats. J Acupunct Meridian Stud 2013 ;6(1):18-
23. doi: 10.1016/j.jams.2012.07.019.

Rafati S, Niakan M, Naseri M. Anti-microbial effect
of Nigella sativa seed extract against staphylococcal
skin Infection. Med J Islam Repub Iran 2014 ;28:42.
PMID: 25405108.

Koshak A, Koshak E, Heinrich M. Medicinal
benefits of Nigella sativa in bronchial asthma: A
literature review. Saudi Pharm J 2017 ;25(8):1130-
1136. doi: 10.1016/j.jsps.2017.07.002.

Bashir MU, Qureshi HJ. Analgesic effect of Nigella
sativa seeds extract on experimentally induced pain
in albino mice. J Coll Physicians Surg Pak 2010
;20(7):464-7. PMID: 20642947.

Hadi V, Kheirouri S, Alizadeh M, Khabbazi A,
Hosseini H. Effects of Nigella sativa oil extract on

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

inflammatory cytokine response and oxidative
stress status in patients with rheumatoid arthritis: a
randomized, double-blind, placebo-controlled
clinical trial. Avicenna J Phytomed 2016 ;6(1):34-
43. PMID: 27247920.

Tewari SN, Salman MT, Thadani S, Singh S, Ahmad
A. A study of pregabalin, tramadol, their
combination and Nigella sativa in neuropathic pain
in rats. Int J Pharm Sci Res 2015; 6(10): 4406-14.
doi: 10.13040/1JPSR.0975-8232.6(10).4406-14.

Amin B, Taheri MMH, Hosseinzadeh H. Effects of
intraperitoneal thymoquinone on chronic
neuropathic pain in rats. Planta Med 2014; 80(15):
1269-77. doi: 10.1055/s-0034-1383062.

Celik F, Go¢mez C, Karaman H, Kamasak K, Kaplan
I, Akil E, Tufek A, Guzel A, Uzer E. Therapeutic
Effects of Thymoquinone in a Model of
Neuropathic Pain. Curr Ther Res Clin Exp 2014;
76: 11-6. doi: 10.1016/j.curtheres.2013.11.001.

Maurya M. Antinociceptive activity of ethanolic
neem (Azadirachta indica) leaf extract (enle)
through opioid pathway in adult rats. J Pharmacol
Clin Res 2017; 3(1): 1-4. doi:10.19080/
JPCR.2017.03.555603.

Ali T, Javan M, Sonboli A, Semnanian S. Evaluation
of the antinociceptive and anti-inflammatory
effects of essential oil of Nepeta pogonosperma
Jamzad et Assadi in rats. DARU 2012; 20(1):48: 1-
8. doi: 10.1186/2008-2231-20-48.

Refinetti R, Horvath SM. Thermopreferendum of
the rat: inter- and intra-subject variabilities. Behav
Neural Biol 1989; 52(1): 87-94. doi:10.1016/s0163-
1047(89)90194-5.

Islam KMN, Rahman ASMH, Al-Mahmud KA
(2001). Manual for care and use of laboratory
animals. ICDDR,B, Dhaka.

Moallem SA, Hosseinzadeh H, Farahi S. A study of
acute and chronic anti-nociceptive and anti-
inflammatory effects of thiamine in mice. Iran
Biomed J 2008 ;12(3):173-8. PMID: 18762821.

Pighinelli ALMT, Gambetta R. Oilpresses. Oilseeds.
2012; 33-52. doi:10.5772/30699.

Abdel-Fattah AM, Matsumoto K, Watanabe H.
Antinociceptive effects of Nigella sativa oil and
its major component, thymoquinone, in mice. Eur
J Pharmacol 2000; 400(1):89-97. doi: 10.1016/
s0014-2999(00)00340-x.

J Bangladesh Soc Physiol. 2023, June; 18(1): 35-45



17(2) 2022

Nigella sativa oil on neuropathic pain

45

Akhter et al

38.

39.

40.

41.

42.

43.

44,

Hajhashemi V, Amin B. Effect of glibenclamide on

antinociceptive effects of antidepressants of
different classes. Clinics 2011; 66(2): 321-5. doi:
10.1590/S1807-59322011000200023.

Austin PJ, Wu A, Taylor GM. Chronic constriction
of sciatic nerve and pain hypersensitivity testing
in rats. J Vis Exp 2012; (61): ¢3393. doi: 10.3791/
3393.

Varejao AP, Meek MF, Ferreira AA, Patricio JB,
Cabrita AS. Functional evaluation of peripheral
nerve regeneration in the rat: walking tract analysis.
J Neurosci Methods 2001; 108(1): 1-9. doi:10.1016/
s0165-0270(01)00378-8.

Patro N, Sharma A, Kariaya K, Patro I. Spirulina
platensis protects neurons via suppression of glial
activation and peripheral sensitization leading to
restoration of motor function in collagen-induced
arthritic rats. Indian J Exp Biol 2011; 49(10): 739-
748.

Morani AS, Bodhankar SL. Neuroprotective effect
of early treatment with pioglitazone and pyridoxine
hydrochloride in alloxan induced diabetes in rats.
Pharmacologyonline 2007; 2: 418-428.

Shaikh AS, Somani RS (2010). Animal models and
biomarkers of neuropathy in diabetic rodents. Indian
J Pharmacol 42(3): 129-134. doi: 10.4103/0253-
7613.66833.

Rafiq K, Sherajee SJ, Nishiyama A, Sufiun MA,
Mostofa M. Effects of indigenous medicinal plants
of Bangladesh on blood glucose level and
neuropathic pain in streptozotocin-induced diabetic
rats. Afr J Pharm Pharmacol 2009; 3(12): 636-
642.

J Bangladesh Soc Physiol. 2023, June; 18(1): 35-45

45.

46.

47.

48.

49.

50.

Detloff MR, Clark LM, Hutchinson KJ, Kloos AD,
Fisher LS, Basso DM. Validity of acute and chronic
tactile sensory testing after spinal cord injury in
rats. Exp Neurol 2010; 225(2): 366-376. doi:
10.1016/j.expneurol.2010.07.009.

Namaka M, Gramlich CR, Ruhlan D, Melanson M,
Sutton I, Major J. A treatment algorithm for
neuropathic pain. Clin Ther 2004; 26: 951-979.
doi: 10. 1016/s0149-2918(04)90171-3.

Chanchal SK, Mahajan UB, Siddharth S, Reddy N,
Goyel SN, Patil PH, Bommanahalli BP, Kundu CN,
Patil CR, Ojha S. In vivo and in vitro protective
effects of omeprazole against neuropathic pain.
Sci Rep 2016; [Internet] [cited 2019 August 29].
6:30007. doi:10.1038/srep30007. Available from:
https://www.nature.com/articles/srep30007

Sandireddy R, Yerra VG, Areti A, Komirishetty P,
Kumar A (2014). Neuroinflammation and oxidative
stress in diabetic neuropathy: Futuristic Strategies
Based on These Targets. Int J Endocrinol
2014(674987): 1-10. doi: 10.1155/2014/674987.

Beckhauser TF, Francis-Oliveira J, De Pasquale R.
Reactive oxygen species: physiological and
physiopathological effects on synaptic plasticity:
supplementary issue: brain plasticity and repair. J
Exp Neurosci 2016; 10(Suppl 1): 23-48. doi:
10.4137/JEN.S39887.

Tinker A, Aziz Q, Li Y, Specterman M. ATP-
sensitive potassium channels and their physiological
and pathophysiological roles. Compr Physiol
2018; 8(4): 1463-1511. doi: 10.1002/cphy.
c170048.

45



	Volume 18 No. 1 June 2023.pdf (p.11-55)

