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Background & Aim: Nigella sativa L. (Black seeds) which is a member of the
Ranunculaceae family, grows in Southwestern Asia, Europe, and Northern Africa.
The use of N. Sativa seeds and oil in traditional remedies goes back more than
2000 years, and the herb is described as ‘the Melanthion’ by hippocrates and
dioscorides.

Experimental: In the current literature review, key words including N. Sativa,
thymoquinone, black seeds, toxicity, protection of hepatocellular were searched in
scientific websites such as Science Direct, PubMed, Google Scholar etc. to compile
the protective effects of N. Sativa against hepatocellular damage.

Results: Many active components of N. Sativa have been identified, including
thymoquinone, dithymoquinone, thymohydroquinone, nigellone, melanthin,
nigilline, nigelamine, damascenone, p-cymene and pinene. N. Sativa is a medicinal
plant with antifungal, anti-viral, anti-bacterial, anti-parasite, anti-oxidant,
analgesic, antipyretic, anti-tussive, and anti-inflammatory  properties.
Thymogquinone could prevent many disorders such as neurobehavioral kidney and
liver disorders. N. Sativa was also found to be able to relieve the symptoms of
patients with several diseases, such as hypertension, dyslipidemia, metabolic
syndrome, diabetes and natural and chemical toxicities.

Recommended  applications/industries: ~ According to literature, N.
Sativa treatment will decrease the elevated lipid peroxidation, liver enzyme levels
and increase antioxidant enzyme levels. N. Sativa administration can also protect
hepatic tissue from deleterious effects of toxic metals.

1. Introduction

and discroides (Darakhshan et al., 2015). Black seeds
and their oil have a long history of folklore usage in the

Nigella sativa L. (Black seeds) is a member of the
family Ranunculaceae grows in western Asia like Iran
and Turkey, Europe, and Northern Africa. N. sativa is a
20-30 cm long flowering plant. Sensitive flowers have
5-10 leaves and the colors are usually yellow, white,
pink, pale blue or pale purple (Ezergan et al., 2020).
The use of N. Sativaseeds and oil in traditional
remedies dates back more than 2000 years ago, and the
herb is described as ‘the Melanthion’ by hippocrates
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Indian and the Arabian civilizations as food and
medicine and have been commonly used as treatment
for a variety of health conditions pertaining to the
respiratory system, digestive tract, kidney and liver
functions, cardiovascular system, and immune system
support, as well as for general well-being (Ahmad et
al., 2013; Mollazadeh and Hosseinzadeh, 2014).

Many active components of N. Sativa have been
identified, including thymoquinone, dithymoquinone,
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thymohydroquinone, nigellone, melanthin, nigilline,
nigelamine, damascenone, p-cymene and pinene. N.
Sativa contain minerals such as magnesium, calcium,
phosphorus, potassium, iron, cobalt, zinc and
manganese and vitamins A, B, C, D and E. N.
Sativa are rich in both fixed and essential oils, proteins,
alkaloids, saponins, polyphenols and flavonoids (Cherif
et al., 2018; Tabassum et al., 2018). Thymoquinone
(TQ) is the most abundant constituent in the volatile oil
of NS seeds, and most properties of the herb are related
to the TQ. Cell culture studies and animal models have
indicated several therapeutic potentials such as anti-
cancer activities (Khan et al., 2011; Banerjee et al.,
2010; AbuKhader, 2013). N. Sativa is a medicinal plant
with anti-fungal (Aljabre et al., 2015; Nadaf et al.,
2015; Forouzanfar et al., 2014), anti-viral (Aljabre et
al., 2015; Forouzanfar et al., 2014), anti-bacterial
(Aljabre et al., 2015; Forouzanfar et al., 2014; Manju et
al., 2016; Hariharan et al., 2016), anti-parasite (Aljabre
et al., 2015; Forouzanfar et al., 2014; Simalango and
Utami, 2014), anti-oxidant (Karna, 2013; Amin and
Hosseinzadeh, 2016; Hosseinzadeh et al., 2012;
Hosseinzadeh et al., 2007; Hosseinzadeh et al., 2007),
analgesic (Amin and Hosseinzadeh, 2016; Amin et al.,
2014), antipyretic (Ali and Blunden, 2003), anti-tussive
(Hosseinzadeh et al.,, 2008) and anti-inflammatory
properties (Ahmad et al., 2013; Gholamnezhad et al.,
2015). TQ utilization could prevent many disorders
such as neurobehavioral (Javidi et al., 2016), kidney
(Havakhah et al., 2014; Hosseinzadeh and Montahaei,
2007), and liver disorders (Mollazadeh and
Hosseinzadeh, 2014). N. Sativa was also found to be
able to relieve the symptoms of patients with several
diseases, such as hypertension, dyslipidemia, metabolic
syndrome, diabetes (Cherif et al., 2018; Shabana et al.,
2013; Razavi and Hosseinzadeh, 2014) and natural and
chemical toxicities (Pourbakhsh et al., 2014; Mehri et
al., 2014).

2. Materials and Methods

In the current literature review, key words including
N. sativa, thymoquinone, black seeds, toxicity,
protection hepatocellular were searched in scientific
websites such as Science Direct, PubMed and Google
Scholar to compile the literature related the effects of
N. Sativa on protection against hepatocellular toxicity.
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3. Results and discussion

Liver is a vital organ and play an important role in
detoxification of variety of drugs and xenobiotics. A
study was performed based on rat model to evaluate the
hepato protective effects of N. Sativa alcoholic extract
against D-Galactosamine (D-galn)/Lipo polysaccharide
(LPS) induced hepatotoxicity and it was found that D-
galn/LPS caused significant rise in serum aspartate
aminotransferase (AST), alanine transaminase (ALT)
and alkaline phosphatase  (ALP)  while N.
Sativa alcoholic extract maintained the levels of AST,
ALT and ALP close to normal (Gani and John, 2013).
Another study based on carbon tetrachloride (CCL4)
induced rats has shown that CCL4 treatment increased
the lipid peroxidation and liver enzymes, and decreased
the antioxidant enzyme levels. Furthermore, N.
Sativa treatment decreased the lipid peroxidation, and
liver enzyme levels. Also, it increased the antioxidant
enzyme levels (Kanter et al., 2005).

An important study was performed to show the
protective role of N. Sativaand bees’ honey on
hepatotoxicity induced by sodium nitrite and sunset
yellow in rat and found that NANO2 and sunset yellow
caused various biochemical abnormalities while
administration of black seed and bees’ honey caused
fully recovery of most of biochemical abnormalities
(EL-Kholy et al., 2009).

El-Gharieb et al. (2010) have investigated the
hepatoprotective effect of Ns in isoniazid (INH)-
induced hepatotoxicity and it was concluded that N.
Sativa has hepatoprotective effects against INH-
induced hepatotoxicity in rabbits. Furthermore, no
histopathological or biological abnormalities were
observed (Hassan et al., 2012). Another important
study has shown that human and animal exposure to
malathion (organ phosphorus insecticide) leads to a
significant increase in biochemical parameters such
AST, ALT, and lipid peroxidation and decrease in
albumin, albumin/globulin ratio, and total protein.
Also, N. Sativa oil or vitamin E administration caused
improvement of liver function, lipid peroxidation, and
antioxidant enzymes alteration induced by malathion
(El-Gharieb et al., 2010).

Hepatoprotective studies showed that Thymoquinone
(TQ), chief constituents of N. Sativa (12.5 mg/kg, i.p.)
has a vital role as antioxidant and may efficiently act as
a protective agent against chemically-induced hepatic
damage (Mansour et al., 2001). The relation between
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thymoquinone and hepatic diseases illustrated in figure
1. In vitro studies using isolated rat hepatocytes have
shown that preincubation of hepatocytes with TQ or
silybin had protective effect on isolated hepatocytes
against tert-Butyl hydroperoxide (TBHP) induced
toxicity evidenced by decreased leakage of ALT and
AST (Daba and Abdel-Rahman, 1998). Another study
finding showed that TQ and desferrioxamine are
efficient cytoprotective agents against CCL4-induced
hepotoxicity, possibly via inhibition of the production
of oxygen free radicals that cause lipid peroxidation
(Mansour, 2000).
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Figure 1. The relation between thymoquinone and
hepatic diseases (Noorbakhsh et al., 2018)

Hagag et al. (2015), reported that Ns oil (80 mg/kg
per day) administration for one week after each
methotrexate treatment could reduce hepatotoxicity and
improve the survival rate in all children. It is reported
that Ns (0.2 mL/kg) intraperitoneally relieves the
deleterious effects of ischemia reperfusion injury on
liver. Biochemical parameters like the serum aspartate
aminotransferase, alanine aminotransferase lactate
dehydrogenase levels and total antioxidant capacity
(TAC), CAT, total oxidative status (TOS), oxidative
stress index (OSI) and Myeloperoxidase (MPO) were
determined in hepatic tissue in rats with hepatic
ischemia. Results of studies suggested that Ns
treatment protects the rat liver against hepatic ischemia
reperfusion injury (Yildiz et al., 2008).

It was reported that Ns administration protects
hepatic tissue from deleterious effects of toxic metals
such as lead, and attenuates hepatic lipid peroxidation
following exposure to chemicals such as carbon
tetrachloride (Kapoor, 2009). Cadmium (Cd++) causes
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alteration of the cellular homeostasis and oxidative
damage. The protective role of TQ on the
hepatotoxicity of Cd++ with special reference to its
protection against perturbation of nonenzymatic and
enzymatic antioxidants was investigated. The effect of
TQ pretreatment was examined in post-nuclear
supernatant prepared from liver of Swiss albino mice
under in vitro conditions. CdCL2 treatment (5 mmol/L)
resulted in a significant increase in antioxidant
enzymatic activities. It also caused a significant
(p<0.001) increase in protein carbonyls and reduce in
glutathione content. Pretreatment with TQ (10 pumol/L)
showed a significant protection as manifested by
noticed attenuation of protein oxidation and
rejuvenation of the depleted antioxidants of cellular
fraction. These results support the hypothesis that TQ
exerts modulatory influence on the antioxidant defense
system subjected to toxic insult (Zafeer et al., 2012).
TQ showed a protective effect against AFB1-induced
hepatotoxicity in mice by decrease of liver hurt
indicators including AST, ALT, and ALP and also via
inhibiting degradation and necrosis of liver tissue
(Karimi et al., 2019). It was reported that simultaneous
administration of TQ and ethanol reduced the severity
of lipid peroxidation (Malondialdehyde levels) and
increased antioxidant capacity (reduced GSH content)
in the liver and kidney tissues in rats. In addition, the
protective effect of TQ against ethanol-induced
hepatotoxicity has been confirmed by the significant
reduction of liver enzymes (AST, ALT and ALP)
activity, along with considerable decrease in
inflammatory cytokine (IL-6 and TNF-a) in liver tissue
(Hosseini et al., 2017). In one study, TQ was used for
anti-cadmium  toxicity through its antioxidant
properities (Karimi et al., 2019).

In a similar study, Abdel-Daim et al. (2015) reported
that Oxytetracycline (OTC) leads in considerable
modifications in serum biochemical renal-hepato hurt
markers, and significantly inhibited the tissue
antioxidant ~ biomarkers and  renal-hepatolipid
peroxidation in treated animal. However, combination
of N. Sativa oil with OTC protects animal against OTC
induced serum and tissue biochemical revisions.

Abdel-Wahab et al. (2014) reported that
administration of TQ greatly normalized suppressed
enzymatic and non-enzymatic antioxidants. It also
decreased the hepatic biomarkers and lipid
peroxidation.
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4. Conclusion

Some of the natural herbs and their bioactive
components have been used in several studies with the
purpose of toxicity prevention in different tissues
induced by different chemical and natural toxins
especially toxins in food due to daily intake. The
accessibility and cost benefit properties and less toxic
effects of natural plant constituents compared with
synthetic products make them an ideal candidate for
inhibition of food and chemical toxicity. This review
summarized several in vivo and in vitro studies in order
to realize the role of N. Sativaand its bioactive
component, TQ, in inhibition of food toxins related
hepatocyte toxicities.
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