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Abstract
Introduction: Nigella sativa (NS) is a widely used medicinal plant and appears to have
a general health protective effect. As has been reported previously, pharmacological
actions of NS have been explored including antidiabetic, anticancer,
immunomodilative, analgesic, anti-inflammatory, spasmolytic, bronchodilator,
hepatoprotective, renal protective, antioxidant properties, gastroprotective,
antihistaminic, antibacterial, neuroprotective and antioxidative effects and etc.
Methods: The present review aimed to give a personalized care for patients using
detailed survey of the literature on and neuroprotective activities of the plant. Pubmed,
Science Direct, Google scholar and Springer databases were searched from 1983 till
January 2015. Key words were included: N. sativa, black seed, neuropathy,
neuroprotective, brain and spinal injury, thymoquinone and posttrauma. Searching
was limited to articles with English language. Review articles, case reports, abstract in
symposium and congress, studies on N. sativa mixed with other plants were excluded.
This study thus launches a huge resource for understanding the role of NS in in brain
and spinal cord tissue damage after trauma with broad relevance for personalized
medicine.
Results: Results indicated that based on personalized medicine many of the herbal
attributes of the herbal are due to the thymoquinone presence as its bioactive
component, and therapy with NS notably decreased post-traumatic degenerative
neurons and distorted nerve cells were not primarily treated in NS rats. In conclusion,
NS can improve neuropathic status and neurological dysfunctions in the brain and
spinal injury models. However, more clinical trials are necessary to clarify beneficial
effects of NS its effective type and dosage for neuropathies management and its
complications.
Conclusions: Finally, NS treatment might be effective in detrimental the cerebral and
spinal cord after trauma as personalized care for patients, and therefore shows potential
for clinical implications.
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INTRODUCTION
Personalized medicine generally refers to a medical
method that suggests the customization of healthcare,
therefore,personalized medicine approach can establish
with the primary step of the empiric culture of brain
lesions followed by medication sensitivity testing using
relevant techniques/models [1, 2]. In parallel, Plants
have used for diseases in many centuries as herbal
medicines. Many researchers are focusing on medicinal
plants for their medicinal properties and mechanism of
action. Nigella sativa (Family Ranunculaceae) is
emerging as a miracle herb with a rich historical and
religious background that has been used for medicinal
proposes also it was pressed into oil, in Asia, Middle East
and Africa.
N. sativa seed contain more than 30% fixed oil and 0.4–
0.45% volatile oil. The fixed oil is composed of
unsaturated fatty acids [3]. Thymoquinone is known as
the major chemical component of the N. sativa oil. [4].
N. sativa has been studied for its therapeutic potential
and it was described to have many therapeutic effects
such as bronchodilatation, immunomodilative [5]
antibacterial [6], and hypotensive [7].
Antidiabetic [8, 9], hepatoprotective [8, 9],
gastroprotective [10], antihistaminic, antioxidative [10,
11] and neuroprotective effects [5, 10]. As matter of
fact, the thymoquinone (TQ) of this plant was known to
have therapeutic properties.
Several studies of neuroprotective effects have evaluated
the protection of drug factors against lipid antioxidant
activity in NS. Pharmacological researches have been
expressed that water and methanol extracts of NS seeds
have a strong CNS and pain relief activity. Moreover, it
has depressant action in the case of the methanolic
extract. Moreover, it was shown that NS seeds have
narcotic analgesic activity mediated possibly through
opioid receptors [12].
The oil from the seeds exhibited central nervous system
(CNS) depressant and potentialanalgesic effects. The
previous studies indicated increased secretion of
neurotransmitters on cultured cortical neurons.
Moreover, it can modulate amino acid release in
cultured neurons. And also neuroprotective effects of
NS were previously reported by different studies.
Therefore, the present review aimed was aimed to
collect any information about the neuroprotective
effects of NS.

METHODS
For collection of any information about N. sativa a web
based search was done from the literature on PubMed,
Scopus, Science Direct, Web of Knowledge, and Google
Scholar, and most of the national search engines such as
scientific information database, we included all types of
study about the neuroprotective effects of NS.
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Neuro-pharmacolgical Activities
Anxiolytic Effects
As has been reported previously, an oral administration
of NS oil can increase brain levels of 5-HT but the levels
of brain 5-HIAA (hydroxyindole acetic acid) decreased.
Current evidence suggests the central 5HT involvement
in anxiety linked behavior and in the anxiolytic
mechanism of action [13]. It can be proposed that NS
oil is a effective option for treating anxiety. It has been
found that a long term administration of N. sativa
increases 5-HT levels in rat brain [14]. Previous studies
had shown that the water and methanol extracts of N.
sativa L. seeds possess a potent CNS. Furthermore, the
level of tryptophan in the brain and plasma also after
repeated injection of N. sativa oil (NSO) increased [15].
Ilhan et al. (2005) evaluated the anticonvulsant and
antioxidant activities of NSO on pentylenetetrazol
(PTZ) kindling seizures in mice [16]. They reported
that oxidative injury decreased by both substances in the
mouse brain tissue in comparison with the PTZkindling group. NS oil was most effective in prevention
of PTZ-induced seizures relative to valproate. The
obtained data suggested this hypothesis that NSO has
neuroprotective action that may relate with its ability to
inhibit not only excessive reactive oxygen species (ROS)
formation but also seizure generation [17].
The Protective Effects of NS on the Neuronal Injury
The pharmacological effects of N. sativa have been
investigated in the last decades. The concept of
secondary injury has been investigated and important
progress achieved to date. Javanbakht et al., 2013
reported in a study on the safety effects of NS on nerve
damage in the rats sciatic nerve, this reseach found that
NS treatment significantly decraeded the posttraumatic degenerative neurons and mutilated nerve
cells typically in rats with untreat of NS. Moreover, they
observed that the neurons number in the untreated rats
was lower than the control group and was associated
with neuronal nerve cells of the NS rat spinal cord [3].
Kanter et al. (2006) reported such findings as minimal
degenerative changes in the cytoplasma and especially
the nucleus of spinal cord tissues in the NS-treated rats
[11]. Kanter (2008) reported that NS remedy can be
beneficial in ameliorate the morphology in the brain
stem neurodegeneration and frontal cortex tissues after
chronic toluene exposure and formaldehyde in rats also
NS can be effective in preventing of neuronal damage
caused by formaldehyde in the frontal cortex tissues
of rats [5]. In a other study, NS protective effects on cell
death in rats hippocampal nerve after global ischemic /
reperfusion complications in rats was investigated. NS
extraction could prevent the intracellular cerebral
edema of interneurons in 50 mg/kg group significantly
compared with sham group [18]. Other study indicated
that chloroform and ether petrochemical extracts of NS-
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preventing rats are effective in improving motor activity
and in gaining strength and reducing infarction rates
compared to cerebral needle-induced rats. [19].
Previous data have been proposed that TQ plays a
protective role against ethanol-induced neuronal
apoptosis in rat neurons [20]. Mousavi et al., (2010)
indicates that N. sativa and TQ pretreatment
ameliorates SGD-induced cell toxicity in cultured PC12
cells, against serum/glucose deprivationinduced
cytotoxicity via attenuation of oxidative stress they
believes that neuroprotective effects of NS and TQ may
suggest the potential application of N. sativa and TQ in
clinical to prevent and treat the neurological insults
[21].
Protective effects of Thymoquinone Produced (TQ)
Secondary damage due to degradability phenomena
such as lipid enzyme hydrolysis, peroxidation damage of
free radical lipids induced [22] by hydroxyl radicals
[23], and inflammation with neuronophagia by
polymorphonuclear leukocytes [24]. Neurons are
commonly not mighty of mitotic mitochondrial
damage, and in any way, such as free radicals, is
damaging, particularly destructive and can motive
constant lesions [11, 25]..Therefore, different
conducted studies had evaluated the neuroprotective
efficacy of pharmacological material with lipid
antioxidant activity
in
SN
Nigella sativa
phytochemically antioxidant properties can suppress
reactive oxygen and nitrogen species formation [26-29];
Therefore, this can play important role in protecting the
antioxidant defense system [8, 11]. It is worth noting
that TQ from N. sativa seeds has antioxidant effects (Fig.
1) [30].

Figure 1: Chemical Structures of Thymoquinone (2-isopropyl-5methyl-1,4-benzoquinone)

TQ protects organs against oxidative damage induced
by different free radical including doxorubicin induced
cardiotoxicity [31], carbon tetrachloride evoked
hepatotoxicity [32], nephropathy produced by cisplatin
[29], autoimmune, allergic encephalomyelitis [33, 34]
and gastric mucosal injury induced by ischemia
reperfusion [35]. Badary et al., (2003) has been
reported that TQ and synthetic structurally-related tertbutylhydroquinone (TBHQ) have through scavenging
ability of different free radicals [29]. In a research
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authenticated that TQ is as a strong superoxide radical
that reduces the power of superoxide dismutase versus
superoxidase. [31].
In a reporting by Gilhotra and Dhingra, 2011 the role of
the GAB Aergic and Nitriergic molecules in the
antimustion of TQ in mice under stressless and severe
conditions is investigated. TQ was seen to generate antianxiety effects in stress-free mice without changes in
nitrite levels (10 and 20 mg / kg), but it was shown that
a premier dose of TQ (20 mg / kg) growths GABA
amount in stressless mice. Furthermore, TQ (20 mg /
kg) revealed anxiolytic effects with a notable reduction
in plasma nitrite and a decrease in the rate of GABA
reduction in the brain in stressed mice. This result
indicates involvement of NO-cGMP and GABAergic
pathways in the anxiolytic-like activity of TQ. Krishek et
al. (1996) suggest that NS prevented seizures from
picotroxin and protects against picrotoxin against
bicuculline (a competitive GABAA antagonist) by
injecting 150 mg / kg more than 300 mg / kg sodium
valproate. Moreover, TQ as major constituent of NS has
sowed to lower the ED50 for sodium valproate, indicating
that the GABAA receptor can be enhanced by TQ [36].
TQ enhance GABAA signaling, it may be somewhat
indirectly opioidergic signaling, nitrinergic signaling,
nitric oxide pathways in the brain, or both of them [37,
38].
Sedaghat et al (2014) has been evaluated TQ effects on
behavioral and cellular irregularity and oxidative stress
markers in an exploratory model of primary Parkinson's
Disease (PD) in rats. They observed that before remedy
of TQ notably improved rotational behavior, inhibiting
the loss of SNC neurons and reducing the level of MDA.
TQ can protect the nerve against the neurological 6OHDA, somewhat due to a decrease in lipid
peroxidation, and it is noteworthy that this may have
advantages in neurogenic distubances such as PD [39].
Furthermore, prior to TQ therapy, the main
components of the main elements of the nerve resulting
from NS-decompensated ischemia, clearly reducing the
number of hippocampal neurons in rats, show that the
protective effect of TQ on ischemic-reperfusion [40].
NS oil and TQ have been demonstrated to prevent
oxidative injury during cerebral ischemia-reperfusion
injury in rat [26]. Abdulhakeem et al., 2006 reported
that oral administration of TQ protected rats from
ischemia-induced brain injury. They believed that this
protection may be due to the reduction of oxidative
stress.
Studies findings have been suggested that TQ plays a
protective role against ethanol-induced neuronal
apoptosis in rat brain neurons [20]. Mousavi et al.,
(2010) indicates that N. sativa and TQ pretreatment
ameliorates SGD-induced cell toxicity in cultured PC12
cells, against serum/glucose deprivation induced
cytotoxicity via attenuation of oxidative stress [21] they
believed that neuroprotective effects of NS and TQ may
indicate the potential application of N. sativa and TQ in
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prevention and treatment of neurological insults. TQ
offered protection and curative effect against chronic
relapsing experimental autoimmune encephalomyelitis
based on an animal model for multiple sclerosis [5].
Nigella sativa and TQ were neuroprotective in chronic
toluene blue exposure, an experimental spinal cord
injury model, a forebrain ischemia model [40], as well as
in an experimental allergic encephalomyelitis model
[41], Neuroprotective effects of TQ against rotenone
toxicities was shown based on in vitro study [27].
Protective Effect of Nigella sativa oil against
Tramadolinduced Tolerance
Regarding to this topic, a research by Abdel-Zaher et al.,
(2011) reported the NS inhibitor effects were incearsed
on the development of tramadol tolerance and the
dependence of mice on coexistence with NAC.
Furthermore, this study increased the effect of oil
suppressant on naloxone-induced biochemical changes
in
tramadol-dependent
mice
using
NAC
simultaneously, indicating the role of oxidative stress
and NO in over development in the improving of
tolerance and dependence on tramadol [42]. The oil
may cause these effects through inhibition. Regarding to
this obtained result provide evidence that , N sativa oil
appears to be an alternative to treat tramadol
tolerance through blockade of NO overproduction and
oxidative stress induced by the drug [43].
Ameliorating Effects of Nigella sativa in middLe
Cerebral Artery in Rat
Neuropathic effects of watery and hydroalcoholic
extracts of NS on cerebrovascular (MCAO) rats. This
study was shown that that motor activity and animal
gain can be improved in aquatic and hydroalcoholic
extracts. The neuroprotective effects could be due to its
antioxidant, free radical scavenging, and antiinflammatory properties. Therefore, further studies are
needed to confirm the anti-ischemic effect of Nigella
sativa by using both extracts as pretreatment and post
therapy via several drug administration. It is worth
noting that the protective neuroprotective effects shown
by both NS extract against ischemia in rat are more or
less than those produced by aspirin with antioxidant
properties and free radical properties [19].
In conclusion, N. sativa can improve neuropathic status
and neurological dysfunctions in the brain and spinal
injury models. However, more clinical trials are
necessary to clarify beneficial effects of N. sativa, its
effective type and dosage for neuropathies management
and its complications.
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