Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214. E- ISSN: 2348-3962, P-ISSN: 2394-5583

1JP (2015), Vol. 2, Issue 5

(Review Article)

1JP

up

Received on 26 January 2015; received in revised form, 24 March 2015; accepted, 28 April 2015; published 01 May 2015

NIGELLA SATIVA: APLANT WITH MULTIPLE THERAPEUTIC IMPLICATIONS

Sara Darakhshan “ 12, Reza Tahvilian ? and Abasalt Hosseinzadeh Colagar *

Department of Biology *, Faculty of Science, Razi University, Kermanshah, Iran.

Department of Pharmaceutics

2 Faculty of Pharmacy and Pharmaceutical Sciences, Kermanshah

University of Medical Sciences, Kermanshah, Iran.
Department of Molecular and Cell Biology *, Faculty of Basic Sciences, University of Mazandaran,

Babolsar, Iran.

Keywords:

Anti-oxidant,
Black cumin, Black seed,
Nigella sativa, review

Correspondence to Author:
Sara Darakhshan

Department of Biology,
Faculty of Science, Razi
University, Kermanshah, Iran.

E-mail: darakhshan.sara@gmail.com

ABSTRACT: The medicinal plants have attracted great attention in recent
years for better therapeutic management of diseases. Nigella sativa is one of
the most extensively studied plants and has gained more and more interest in
potential medical use in recent years. Historical and traditional uses of this
herb have been widely documented in ancient documents; and Nigella sativa
has been broadly used throughout the world for the promotion of health and
the treatment of many acute, as well as, chronic conditions for centuries. The
seeds of Nigella sativa have rich biological active compounds, and are used
as a natural remedy to treat various ailments since it has a variety of
pharmacological properties, which include anti-oxidant, anti-inflammatory,
immuno-potentiating actions, anti-cancer, analgesic, anti-histaminic, anti-
microbial, hypoglycemic, gastroprotective, nephroprotective, lung protective,
cardioprotective, hepatoprotective, and neuroprotective. This plant also has
positive effects on the reproductive system and skin diseases. On the other
side, adverse effects and toxicity about the use of Nigella sativa were rarely
reported. An ingredient isolated from seeds and evaluated mostly is
thymoquinone, but since the beneficial effects of seeds not limited to this
compound and it appears the all compounds in the seeds act synergistically;
in this article, an attempt that the effects of Nigella sativa are addressed. In
this review, we summarize and discuss the effects of Nigella sativa seeds in
the treatment and prevention of various diseases. This review is mainly
intended to provide a comprehensive knowledge regarding existing data of
the pharmacological and toxicological actions of this plant.

INTRODUCTION: The use

of plants as Herbal medicine is requiring special consideration

medicines dates from the earliest years of man’s due to their potential impact of people’s health.
evolution, and there is a vast historical legacy Due to the widespread belief that “green medicine”
regarding the use of plants in folk medicine. is safe, the use of plant products is perceived as

effective, better tolerated by patients, and less

pELNERU R Dol expensive . In recent years, medicinal plants have
10.13040/1PSR.0975-8232.1/P.2(5).190-14 stimulated the new interest of research in the light

of scientific developments throughout the world, to

Article can be accessed online on: find agents that are more efficacious. Nigella sativa

www.ijpjournal.com Linn. (NS) is one of the most useful medicinal

herbs that are considered a panacea to promote
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than 2000 years. It has many common applications
by people in the countries surrounding the
Mediterranean Sea, the Arab world, Indians and
Persians 2.

The historical tradition of black seed in medicine is
substantial also religious. NS seeds were prescribed
by ancient Egyptian and Greek physician to treat a
variety of problems, including headache, nasal
congestion, toothache, and intestinal worms, as
well as a diuretic to promote menstruation and
increase milk production 2. In the Holy Bible is
described as the Melanthion of Hippocrates and
Dioscorides and as the Gith of Pliny *, and later the
Prophet Muhammad (PBUH) once stated the black
seed could heal every disease except death °. It also
suggested in “The Canon of Medicine” by
Avicenna °, as well Hebrew texts (lists of Materia
Medica) found in the Genizah °. Avicenna refers to
black seeds, as these stimulate the body's energy
and helps recovery from fatigue °.

The seeds of the plant, commonly known as black
seed or black cumin, are the source of the active
ingredients of this plant, and NS seeds is used in
folk medicine as a natural therapy for a variety of
ailments and symptoms such as headache, nasal
congestion, toothache, fever, diarrhoea, dizziness,
inflammation, cough, influenza, bronchial asthma,
eczema, hypertension, diabetes, kidney and liver
dysfunctions, lung diseases, rheumatism, parasitic
infections,  obesity, back  pain,  hyper-
cholesterolemia, gastrointestinal disorders, and
overall for general well-being, for more than two
thousand years " % It also has been shown to
produce beneficial activities as a diuretic and
galactagogue, as well for gynecological disorders,
memory impairments, common cold, and joints
stiffness % °.

The nutritional and health improving properties of
NS are very well known and NS is considered as an
herbal food substance having diversified use for
reducing the risk of maladies. Nowadays, a great
deal of attention has been focused on black seed,
and thus their consumption has increased in the
world. Clinical and animal studies in recent years
have shown that the NS extracts and its oil have a
wide spectrum of medicinal properties including
anti-oxidant, anti-inflammatory, immuno-
modulatory actions, anti-cancer, analgesic, anti-
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histaminic, anti-microbial, anti-diabetic, gastro-
protective, nephroprotective, pulmonary protective,
cardio-protective, hepatoprotective, and neuro-
protective. This plant also has a reproductive
system and skin care assets. Thymoquinone is a
constituent isolated from seeds, which accounts for
most of the pharmacological properties of NS 7, but
it appears the all compounds in the seeds act
synergistically and a combination of these
contributes to the pharmacological activities of
seeds.

Therefore, it may be significant to use the whole oil
or extract of the seeds in scientific studies " **. The
present work is aimed at summarizing the valuable
works done by several investigators on the effects
of NS extracts, oil, and active principles. This
review suggests a potential role of NS in the
management of a vast array of problems; however,
more studies should be conducted to evaluate their
effectiveness. We hope this review will encourage
interested researchers to conduct further pre-
clinical and clinical studies to evaluate the positive
activities of NS.

Characteristics and Chemical Components:
Nigella sativa grows in the Mediterranean region,
South Europe, Saudi Arabia, Syria, Turkey,
Pakistan, India, and Iran13. NS is a 20-30 cm tall
dicotyledon annual and herbaceous plant that
belongs to the family of Ranunculaceae. It is a
bushy, self-branching plant with white, pale
yellow, pink or pale blue flowers. It reproduces
with itself and forms a fruit capsule. The fruit is a
large and inflated capsule composed of three to
seven united follicles, each containing numerous
white trigonal seeds. When the capsule has
matured, it opens up, and the seeds contained
within are exposed to the air, becoming black **.
Seeds are angular, small size (1-5 mg) and dark
grey or black color *. They taste slightly bitter and
peppery with a crunchy texture. The seeds are
employed as a spice and condiment also food
preservative in various parts of the world. Both the
seeds and its oil are used as nutritional supplements
’. Seeds are added to some food products such as
paste, pastry, cheese, pickles and bakery products
for flavoring and preservation NS seed
components have been used to prepare functional
cosmetic and dietary supplement products.
Commercial use of these seeds has recently been
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extended too many products including shampoos,
oils, soaps, etc. > Nigella sativa oil (NSO) also
more yellow-colored than other vegetable oils and
it can protect against UV light, which justifies its
use in the cosmetic industry. NSO is very stable
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and could be conserved safely for a long time due
to its considerable polyphenolic content *’. Some
properties of NS plant shown in Table 1, and Fig. 1
is an illustration of whole NS plant, its flower,
capsule, and seeds.

TABLE 1: SOME PROPERTIES OF NIGELLA SATIVA PLANT

Kingdom
Order
Family
Genus
Species
Common names

Plantae
Ranunculales
Ranunculaceae (buttercups)
Nigella
N. sativa

Black seed, black cumin, black caraway, panacea,blessed seed, Habbatu Albarakah,

Habbah Al-Sauda, Kalanji, Al-Kammoon Al-Aswad, Shoneez, Khodhira, Sinouj

FIG. 1: A) THE NIGELLA SATIVA PLANT; B) THE FLOWER; C) THE PREMATURE FRUIT CAPSULE; D) THE MATURED
FRUIT CAPSULE CONTAINS NUMEROUS SEEDS, AND E) THE SEEDS OF NIGELLA SATIVA (BLACK SEED)

The chemical composition of this species is very
rich and diverse, and over 100 constituents have
been identified, reported or isolated from seeds,
though many of these have not been chemically
identified nor have been pharmacologically tested.
Seeds contain fixed oil (about 30%) and essential
or volatile oil (VO) (0.5% w/w). This is also a rich
source of proteins and amino acids (including eight
of the nine essential amino acids), carbohydrates,
alkaloids, organic acids, tannins, resins, mucilage,
metarbin, glycosidal saponins, crude fiber, vitamins
(Vitamin A, vitamin B, vitamin B;, niacin, and
vitamin C), enzymes and minerals * 1 2 The
seeds are a good source of potassium, phosphorus,
sodium, iron, zinc, calcium, magnesium,
manganese, copper and selenium 2. The fixed oil is
composed mainly of unsaturated and essential fatty
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acids, arachidic (C20:2), palmitic (C16:0), stearic
(C18:0), linoleic (C18:2) and oleic acids (C18:1)
(both later cannot be synthesized in the body),
while VO contains 18.4-24% thymoquinone and
46% monoterpenes such as p-cymene and pinene
22 Four alkaloids have been isolated: nigellicine,
nigellidine (indazoles), nigellimine and nigellimine
N-oxide (isoquinolines) .

Three flavonoid glycosides and triterpene saponins
were also identified from NS, together with four
phospholipid classes: phosphatidylcholine,
phosphatidylethanolamine, phosphatidylserine, and
phosphatidylinositol (from high to low level) %*. By
HPLC analysis of NSO, thymoquinone, thymo-
hydroquinone, dithymoquinone (or nigellone; a
dimer of thymoquinone), thymol, carvacrol,
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nigellicine, nigellidine, and a-hederin are
considered the main active ingredients ** %.
Thymoquinone (TQ) is the most abundant

constituent of the VO, which is also present in the
fixed oil and much of the biological activity of the
seeds is due to it ’.

The composition and yield of NS oils differ
depending upon geographical conditions (source),
storage conditions, as well as the diverse methods
employed for oil extraction. The common ways that
have been used for delivery of NS extracts or NSO
are orally " 262728 ‘intravenously (i.v.) > %, and
intraperitoneally (i.p.) ** % *. However, other
methods also developed; NSO-PLGA microparticle
% proniosome (niosomes) formulation * and
biocompatible gold nanoparticles-NS extract .
LDs, values, obtained by single doses, orally and
intraperitoneally administered in mice, were 28.8
ml/kg body weight and 2.06 mi/kg body weight,
respectively®,

Anti-oxidant, Anti-Inflammatory and Immuno-
modulatory Effects: There is an increasing
demand for anti-oxidants from natural sources, and
nowadays they are gaining much attention. NS has
been used for centuries for the treatment of many
diseases, and amongst the effects of NS, at this
time, the anti-oxidant and anti-inflammatory effects
are the most prominent. One of the potential
properties of NS seeds is its ability to reduce
toxicity due to its radical scavenging and
cytoprotective activities. Another side, experimental
evidence demonstrated potent enhancing effects of
NS and its active ingredients on immune responses.

Oxidative damage to biological structures has been
involved in the toxicity-induced pathophysiology
of some diseases®’. In a study, Burits and Bucar®®
showed that thymoquinone, carvacrol, t-anethole,
and 4-terpineol demonstrated respectable radical
scavenging property. The essential oil and its
constituents possessed anti-oxidant, but no pro-
oxidant effect and the anti-oxidant activity of NSO
is greater than that of TQ * showing that TQ is not
the only radical scavenging composite in the oil.
Minerals calcium, iron, copper, zinc, and
phosphorous had chelating action, inhibited free
radical generations by stabilization of transition
metals thereby reduced free radical damage *°. The
fixed oil of NS inhibited non-enzymatic lipid
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peroxidation in ox brain phospholipid liposomes
and had substantial free radical scavenging
properties “°. It inhibited both cyclooxygenase
(COX) and 5-lipoxygenase pathways of
arachidonic acid metabolism and membrane lipid
peroxidation. However, the inhibition of eicosanoid
generation and lipid peroxidation by NSO is greater
than is expected from TQ, and showing that other
components may contribute to its anti-oxidant and
anti-eicosanoid activity “°. In a study, thymol
played a role as singlet oxygen quencher, while TQ
and dithymoquinone showed superoxide dismutase
(SOD)-like activity **.

NS also had potential benefit in the prevention of
toxicity from anti-cancer drugs or other cell-
damaging agents through free radical scavenging
activity and improved the antioxidant defense
system. NS protected liver tissue from carbon
tetrachloride (CCl,)-induced toxicity “* *. In
gentamicin-induced nephrotoxicity, treatment with
NSO produced scavenging free radicals activity
including GSH level and the total antioxidant status
in renal cortex .

Pretreatment of rats with NS undergoing ethanol-
induced gastric ulcer caused an increase in GSH
level *°. NS extract also decreased the toxicity of
cisplatin in mice “. NS supplementation reduced
markedly immune system alterations induced by
benzo(a)pyrene (B(a)P) *’. NS has been shown to
suppress the ferric-nitriloacetate-induced oxidative
stress, so prevented renal carcinogenesis *¢. NS
may suppress potassium bromate (KBrO3)-
mediated renal oxidative stress and toxicity.

Treatment of rats with NS extract decreased renal
microsomal lipid peroxidation, gamma-glutamyl
transpeptidase (GGT), H,O, and xanthine oxidase.
There was the significant recovery of renal
glutathione content and anti-oxidant enzymes “.
NSO significantly reduced propoxur-induced
oxidative stress in brain of rats via free radicals
scavenging mechanism *°. Pre-treatment of rats
with NSO reduced the subsequent cyclosporine
(CsA) injury in heart by improvement in anti-
oxidant enzyme status. It caused an increase in the
activities of SOD, catalase (CAT) and glutathione
peroxidase (GPX) °*. Also, NS had radio-protective
effects against radiation-related oxidative stress and
NS treatment meaningfully antagonized the effects
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of radiation; therefore, NS may be a beneficial
agent in protection against ionizing radiation-
related tissue injury 2. Ex-vivo treatment of mouse
splenic lymphocytes with an ethanolic extract of
NS before irradiation showed significant inhibition
of the formation of lipid-peroxides and intracellular
reactive oxygen species (ROS), which correlated
with radiation-induced apoptosis.

Moreover, radiation-induced DNA damage was
prevented in splenocytes pre-treated with NS
ethanolic extract *2. The liver tissue total oxidant
status, lipid hydroperoxide level, and oxidative
stress index were increased in the irradiated rats
compared to the control rats, while total anti-
oxidant status and sulfhydryl (-SH) levels were
significantly declined. Treatment with NSO
reduced oxidative stress markers, also enhanced the
antioxidant capacity in the liver tissue of irradiated
rats 3. Also, NSO has been revealed to prevent
oxidative injury during cerebral ischemia-
reperfusion injury in rat >,

Also, NS can attenuate the oxidative stress by
increasing the expression of endogenous anti-
oxidant content. After long-term administration of
NSO, level of liver, kidney and cardiac enzymes in
rats is normal *°. NS increased activities of CAT,
glutathione - S - transferase (GST), adenosine
deaminase (ADA) and myeloperoxidase (MPO) by
normalizing GSH and nitric oxide (NO) levels *®*.
llhan et al., *® have reported the anti-epileptic effect
of NS because of its ability to inhibit excessive
ROS formation in pentylenetetrazol - induced
seizures. They have reported that NSO elevated the
level of GPX in pentylenetetrazol kindling seizures
in mice compared to an untreated group. Oral
administration of NSO (at 100 mg/kg body weight
for 1 week) resulted in significantly increased
levels of total antioxidant status in methionine-
induced hyperhomocysteinemia in rats .

The NSO has also shown potent anti-inflammatory
effects on some inflammation-based models
through suppression of the inflammatory mediators.
NS has been shown to have anti-oxidant/anti-
inflammatory efficacy in models with asthma *°,
tonsillopharyngitis ®°, diabetes °®!, and neuro-
degeneration diseases ®%. Kalus et al., *® reported
that oral administration of NSO at 40-80 mg/kg/day

for 8 weeks decreased the disease scores (i.e., IgE
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and eosinophil levels) in patients with allergic
rhinitis,  bronchial asthma, and eczema.
Administration of 100, 200, and 400 pl/kg doses of
NSO injected intravenously considerably reduced
the carrageenan-induced paw edema. The anti-
inflammatory effect of NS is comparable to that of
100 mg/kg aspirin %,

NS seems to be a promising candidate for
nutritional interventions in humans with food
allergy. Hexanic NS extract significantly decreased
clinical scores of ovalbumin (OVA)-induced
diarrhea and allergy-related immune markers. It
decreased intestinal mast cell numbers and plasma
mouse mast cell protease-1 (MMCP-1). NS extract
significantly improved symptoms and immune
parameters in  murine OVA-induced allergic
diarrhea ®. Injection of NSO leads to a significant
reduction in endotoxin shock, in response to
lipopolysaccharide (LPS) administration .

In a placebo-controlled study, forty rheumatoid
arthritis patients took two placebo capsules daily
for 1 month. This was followed by a month of NSO
capsules 500 mg twice/day. The disease activity
score significantly decreased after receiving the NS
capsules compared with before and after placebo.
Likewise, the number of swollen joints and the
duration of morning stiffness improved . The
effects of NS extract or its active ingredients on
excessive inflammatory molecules may explain the
effect of NS in ameliorating inflammatory diseases.

NS extract inhibited the production of 5-
lipoxygenase products and 5-hydroxy-eicosa-tetra-
enoic acid (5-HETE) production from poly-
morphonuclear leukocytes. Nigellone caused a
concentration-related  inhibition of 5-HETE
production. Inhibition of both COX and 5-
lipooxygenase pathways is key factors mediating
the anti-inflammatory effects of NS . Thymo-
hydroquinone, thymol, and TQ can participate in
the general anti-inflammatory activity of NS.
Thymol was the most active against COX-1, while
thymohydroguinone and TQ exhibited the strongest
inhibitory effect on COX-2 °’.

Moreover, NSO inhibited the histamine released
from mast cells *°. NSO and nigellone inhibited
histamine release from peritoneal mast cells by
different secretagogues; antigen sensitized cells,

194



Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214.

compound 48/80 and the Ca®*-ionophore A23187.
Nigellone lowered intracellular calcium in mast
cells by inhibiting its uptake and stimulating the
efflux as well as by inhibition of protein kinase C
(PKC), is involved in the NO/iNOS production .
Moreover, aqueous extract of NS had anti-
histaminic effects on precontracted guinea pig
tracheal chains ®°. Additionally, the fixed oil
decreased the release of PGE2 and inhibited the
release of leukotrienes and histamine from normal
and sensitized guinea pig lungs "°. Treatment with
aqueous extractor boiled fraction of NS caused a
dose-dependent decline in NO production when
activated with LPS in murine macrophages .

Treatment with NSO in sensitized rats ameliorated
allergic airway inflammation by inhibiting T-cell
proliferation. It showed attenuation of eosinophilic
inflammation associated with significant inhibition
of elevated mRNA expression of IL-4 and IL-5,
and reduction of delayed AHR™. The NS aqueous
extract enhanced splenocyte proliferation. Also, it
favored the secretion of Th2, versus Thl, cytokines
by splenocytes. The secretion of IL-6, TNF-a and
NO, by primary macrophages is significantly
suppressed by the aqueous extract of NS, indicating
that NS exerted anti-inflammatory effects .

The majority of subjects who treated with NSO for
4 weeks showed an increase in CD4 to CD8 T cells
ratio and an increase in NK cell function ™. Oral
administration of NS aqueous extracts (one week)
increased the number of splenic NK cells, and their
cytotoxicity against YAC-1 tumor targets when
compared with control NK cells . NS extract can
enhance macrophages’ innate immune functions
that could control infectious diseases and regulate
adaptive immunity’®. Dietary supplementation with
NSO improved the immune response of healthy old
subjects, which is mediated by a change in the
factors closely associated with T cell activation "’

Furthermore, NS significantly reduced the number
of peripheral blood eosinophils, the elevated serum
lgG1 and 1gG2 levels and Th2 cytokine profiles .
The effect of the volatile oil was studied on the
antigen-specific response induced by vaccinating
rats with the typhoid TH antigen. In that study,
treatment with NSO reduced antibody production
in response to typhoid vaccination as compared to
the control rats . Moreover, administration of
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NSO commenced 6 weeks after induction of
streptozotocin (STZ)-induced diabetes significantly
induced beneficial effect, coincided with rise in the
phagocytic activity of peritoneal macrophages, and
lymphocyte count in peripheral blood compared
with control diabetic hamsters %’, indicating to the
potential of NSO to enhance innate immunity.
Salem ™ in a review summarized the immuno-
modulatory properties of the NS.

These results suggest that NS is an effective free
radical scavenger and could find clinical
application against a variety of damages caused by
oxidative stress. It is useful in diseases in which
free radicals are involved, e.g., anoxia and ischemia
of brain and heart as well as arteriosclerosis, EAE,
arthritis, and cancer. The studies have shown that
NS inhibits key inflammatory mediators, and thus,
may be useful in ameliorating inflammatory and
immune conditions. Given the potent anti-
inflammatory effects of NS on different
inflammatory disease models, future studies are
required to explore the effects of NS on the
expression of chemokines, cytokines, and
inflammatory molecules. If further studies were
done on NS, it may consider as possible non-
steroidal anti-inflammatory drugs and would be
translated to the clinical settings in humans.

Anti-Cancer Effects: The consideration of the use
of naturally derived drugs as co-adjuvants in the
treatment of cancer is of growing interest. While
many anti-cancer agents have been developed,
unfavorable side effects and resistance are serious
problems. In fact, due to concerns about the toxic
adverse effects of conventional medicine, the use of
natural products as alternatives have been
increasing. NS has been shown to exert biological
activity on various types of human cancers. NS
extract containing fatty acids were found to
completely inhibit the ehrlich ascites carcinoma
(EAC) in mice ®. NS caused cytotoxicity to EAC,
Dalton’s ascites lymphoma ascites (DLA), and
Sarcoma-180 cells (S-180 cells) 8. NS extract
exhibited significant cytotoxicity and growth
inhibitory in the ethyl-acetate fraction against
different classes of cancer cell lines, P388, Molt4,
Wehi 164, LL/2, Hep G2, SW620 and J82, and
non-toxic against human umbilical cord endothelial
cells &,
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Alpha-hederin and TQ caused apoptosis in four
human cancer cell lines, lung cancer. A549,
pancreatic cancer: HEp-2, colon cancer: HT-29 and
larynx cancer: MIA PaCa2, in a dose- and time-
dependent manner . Alpha-hederin isolated from
CC-5 (column fraction 5) of NS ethanolic extract,
when given i.p. for 7 days at doses of 5 and 10
mg/kg body weight to mice with formed tumors,
produced significant tumor inhibition rate against
implanted murine P388 leukemia and implanted
LL/2 (Lewis lung carcinoma) cells in BDF1 mice
8 The chloroform extract of NS induced apoptosis
in HeLa cells, human cervical cancer.

This led to up-regulated the expression of p53,
caspase-3,-8 and -9. ® It decreased the fibrinolytic
potential of the human fibrosarcoma cell line
(HT1080) in-vitro, implying that inhibition of
tumor invasion and metastasis may be one anti-
cancer mechanism of NS. NSO had a role in
modulating the balance of fibrinolysis/thrombus
formation by modulating the fibrinolytic potential
of endothelial cells . Injection of NSO into the
tumor site significantly inhibited solid tumor
development as well as the incidence of liver
metastasis, thus improving survival in 815
mastocytoma tumor-bearing mice ®’. The alcoholic
and aqueous extracts are cytotoxic to breast cancer
cells, MCF-7 line cell and anti-tumor activity of
doxorubicin was enhanced, when NS extract was
involved as an adjunct compound; so doxorubicin-
NS lipid nanoemulsion may be a promising anti-
canceroption 8. Methanolic extract of NS induced
apoptosis in SiHa human cervical cancer cells
through both p53 and caspase activation °.

In addition, to direct anti-tumor effects, NS
preparations may have potential for cancer
chemoprevention as well as for reducing the toxic
effects of anti-cancer agents. NSO had
chemopreventive effects on the induction and
development of 1,2-dimethylhydrazine (DMH)-
induced aberrant crypt foci (ACF) and putative pre-
neoplastic lesions for colon cancer. It could inhibit
colon carcinogenesis in the post-initiation stage in
rats, and that the inhibition may be associated, with
suppression of cell proliferation in the colonic
mucosa *°. NS also had a preventive influence
against azoxymethane-induced genotoxic effects
and colon cancer in rats . NS has a
chemopreventive effect on potassium bromate
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(KBrOs3), a potent nephrotoxic agent-mediated
toxicity and tumor promotion response in rats *°. It
also suppressed ferric nitrilotriacetate (Fe-NTA)-
induced hyperproliferative response and renal
carcinogenesis. Treatment of rats orally with NS
(50-100 mg/kg body weight) resulted in major
reductions in DNA synthesis and incidence of
tumors “¢. Moreover, topical application of the NS
extract inhibited 7, 12-dimethylbenz[a]anthracene-
initiated and  croton  oil-promoted  skin
papillomagenesis in mice. The dose of 100 mg/kg
body weight of NS delayed the onset of papilloma
formation .

NS ethanolic extract may be an anti-tumor
therapeutic approach against diethylnitrosamine
(DENA)-induced liver carcinogenesis. Serum NO,
TNF-a, and IL-6 levels were significantly increased
in rats treated with DENA. Significant up-
regulation of liver INOS mRNA and protein
expression as well INOS enzyme activity was also
observed. Subsequent treatment with NS ethanolic
extract considerably reversed these effects and
improved the histopathological changes in
malignant liver tissue, without any toxic effect *2. It
is now considered that chemoprevention by the use
of natural dietary agents may represent a better
chance to avoid the problems of cancer by
delaying, preventing, or even reversing the
development of tumor cells.

As a final point, NS and its active ingredients have
been shown to play potent anti-tumor activities in
different cell lines and animal tumor models,
explaining the traditional use of NS in treating
various types of cancer. Nevertheless, the exact
molecular mechanisms of NS on different cancers
should be investigated, besides there are no clinical

data regarding the wuse of NS for cancer
management.
Anti-Microbial Activities: In recent years,

existing interest in plants as a natural source for
anti-microbial drugs. In various studies, anti-
bacterial, antiviral, anti-parasitic and anti-fungal
effects of this plant and its ingredients have been
proven. The NS extracts and oil had powerful anti-
bacterial properties against diverse genus of
bacteria. Abou-Zied * tested the effect of different
concentrations of NSO against pathogenic bacteria,
Streptococcus pneumonia, Proteus vulgaris,
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Shigella dysenteriae, Acinetobacter sp., Salmonella
typhi, Gemella spp., Klebsiella pneumonia,
Escherichia  coli,  Staphylococcus  aureus,
Staphylococcus epidermis and Pseudomonas
aerugenosa. Diethyl ether extract caused
concentration-dependent growth inhibition of
gram-positive also gram-negative; Escherichia coli,
Bacillus subtilis, Listeria monocytogens, Shigella
sp., Salmonella sp., Streptococcus faecalis,
Staphylococcus  aureus, and  Pseudomonas
aeruginosa. The oil was also found active against
Micrococcus lysodeikticus and Sarcina lutea %,

The extract successfully eradicated a non-fatal
subcutaneous staphylococcal infection in mice
when injected at the site of infection. Exposure of
Staphylococcus aureus, Pseudomonas aerugenosa
and Escherichia coli in concentrations of 250-400
ng/disc eradicated the microorganisms 2. Fixed oil
of petroleum ether extract of NS enhanced healing
of staphylococcal-infected skin by reducing local
infection and inflammation, bacterial expansion
and tissue impairment %°.

NS had anti-bacterial effect against drug-resistant
bacteria; e.g., Escherichia coli, V. cholera, and
Shigella dysentriae ®. NS had an inhibitory effect
on methicillin-resistant S. aureus. Some of
methicillin-resistant S. aureus strains were sensitive
to NS ethanolic extract at a concentration of 4
mg/disc ¥’. Furthermore, the ether extract showed
synergistic and additive anti-bacterial effect with
antibiotics. It showed anti-bacterial synergism with
streptomycin and gentamycin and showed additive
antibacterial action with spectinomycin, erythro-
mycin, tobramycin, doxycycline, chloramphenicol,
nalidixic acid, ampicillin, lincomycin and co-
trimoxazole combination 2. Combination of TQ and
thymohydroquinonewith ampicillin, cephalexin,
chloramphenicol, tetracycline, gentamicin, and
ciprofloxacin exerted synergism in S. aureus .
NSO entirely inhibited aflatoxins B1, B2, G1, G2
production *°. In an in-vitro study, NS extract
produced within 60 minutes, a 100% growth
inhibition on some strains of Helicobacter pylori
100 NSO is also reversed. Pylori - induced gastric
mucosal injury %%,

NS has been reported to have activities against
viruses. In-vivo treatment with NSO induced a
striking  anti-viral  effect against  murine
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cytomegalovirus (MCMYV) infection. It decreased
the number and cytolytic function of NK cells after
infection, and increased numbers of macrophages;
and CD4" T cells, also up-regulated the suppressor
function of macrophages in spleen®. The anti-viral
effect of NSO is associated with enhancing the
response of CD4 and CD8 cells, and macrophages
31 “enhancing their ability of IFN-y production that
Is known to reduce mice more resistance to MCMV
infection. NS also induced anti-viral activity
against hepatitis B virus *. Treatment of typhoid-
antigen-challenged rat with the volatile oil revealed
an immunosuppressant action as evidenced by the
substantial decreases in the antibody titer and the
splenocytes and neutrophils counts %2,

Ethanolic extract of NS reversed the systemic
inflammatory reaction to polymicrobial sepsis and
thereby reduced multiple organ failure. NS
treatment significantly decreased pro-inflammatory
cytokine levels in serum; lipid peroxidase level,
MPO activity, and pathological changes in lung
tissues, in cecal ligation and puncture-induced
sepsis, while considerably augmented GSH levels
and SOD activity in the lung tissue. NS treatment
after ligation and puncture potentially reduced
mortality and minimized the histopathological
changes in lung tissue, under sepsis conditions %,

In addition, to its anti-bacterial and anti-viral
effects, NS showed also anti-helminthic activity.
Treatment with NS had a protective effect on the
Schistosoma mansoni-infected mice.NSO was
considered as a protective agent against the
genotoxicity, evidenced by a reduction in the
percentage of chromosomal aberrations and the
incidence of chromosome deletions and tetraploidy

induced as a result of schistosomiasis 1%,

Administration of NSO markedly reduced the
number of worm and egg burden, coincided with
amelioration of the Schistosoma-induced liver
fibrosis and changes in ALT, GSH, alkaline
phosphatase (ALP), lactate dehydrogenase (LDH)
and SOD activity and/or content '%°; suggesting that
the anti-schistosomal effect of NSO might be
induced partly by its anti-oxidant effect. NSO
possessed anti-nematodal properties comparable to
those of piperazine and showed additive effects
with praziquental ', the drug for the treatment of
schistosomiasis.
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Studies revealed that NS has potent antifungal
activity against some pathogenic fungi. Diethyl
ether extract inhibited Candida albicans, a
pathogenic yeast *. The aqueous extract of NS
exhibited inhibitory effect against candidiasis. An
inoculum of Candida albicans into mice produced
colonies of the organism in the liver, spleen, and
kidneys. To study the anti-fungal effect of the NS
aqueous extract using this model, oral treatment of
the infected mice once daily for 3 days starting 24 h
after inoculation of C. albicans markedly inhibited
the growth of the fungus in all studied organs, and
these effects confirmed by histological
examinations '%. The ether extract of NS showed
in-vitro inhibition of the growth of eight clinical
isolates of dermatophytes (four species of T.
rubrum and one each of Trichophyton interdigitale,
Trichophyton mentagrophytes, Epidermophyton
floccosum, and Microsporum canis) *%’.

In addition, the essential oil has potent anti-fungal
effects on pathogenic dermatophyte strains; T.
mentagrophytes, M. canis, and M. gypseum . The
hydroalcoholic extract of NS had anti-parasitic in
patients with cutaneous leishmaniasis  %.
Methanolic extract of NS had anti-malarial activity
against established malaria infection in-vivo.
Plasmodium yoelli nigeriensis (P. yoelli) infection
caused a significant increase in the levels of red
cell and hepatic MDA, an index of lipid
peroxidation in the mice. Serum and hepatic lipid
peroxidation levels were increased in the untreated
infected mice.

Furthermore, P. yoelli infection caused a major
decrease in the activities of SOD, CAT, and GSH
in tissues of the mice. NS extract reversed all
changes to normal. Moreover, NS was found to be
more effective than chloroquine, the reference
drug, in parasite clearance and, in the restoration of
altered biochemical indices by P. yoelli infection
110 These results disclose that NS possesses anti-
microbial effects against different pathogens, along
with the potential of NS as a source for the
production of new anti-microbial drugs. However,
further studies are required to assess the
mechanisms of the anti-microbial effects of NS,
alone or in combination with other drugs, and on
other bacterial, viral, and parasitic models to
measure and validate its potential therapeutic
effects.
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Hepatoprotective Effects: The plants have been
used in herbal medicine for the treatment of liver
complications, and one of these plants is NS, which
has been considered as a therapeutic for liver
damages. NS was prescribed by Avicenna to treat
jaundice and ascites, and in Unani Medicine, it is
used as an anti-bilious > ***. The protective effect of
NS on liver injuries has been demonstrated by
some experimental studies. Treatment with NS (at a
dose of 5 ml/kg) has been reported to attenuate
liver injury induced by carbon tetrachloride (CCl,)
in rats M2,

In CCly-induced toxicity, NSO decreased the
elevated serum K* and Ca?* levels, ameliorated the
reduced RBC, WBC, and Hb levels 3 as well
reduced the elevated liver enzyme levels, and
increased the reduced anti-oxidant enzyme levels
114 NS countered the elevations in serum ALT
activity, oxidized glutathione level, and stress ratio
caused by CCIl4. NS ameliorated the reductions in
GSH, NADPH-quinone oxidoreductase, and
microsomal epoxide hydrolase, as well as the
reductions in glutathione and cysteine levels
produced by CCl, **°.

Fathy and Nikaido % showed the chemopreventive
effects of NS that protect from DENA-induced
hepatocarcinogenesis in rats. NS relieved the
deleterious effects of ischemia-reperfusion (I/R)
injury on the liver. Total antioxidant capacity in
liver tissue was noticeably higher in the NS group.
Total oxidative status, oxidative stress index and
MPO in hepatic tissue were significantly lower in
the NS group. NS treatment mitigated ALT, AST
and LDH activities. Histological tissue damage was
milder in the NS treatment group than that in the
control group **°. Moreover, bile-duct ligation-
induced liver damage reduced by NS
administration in rats. Data showed a decrease in
GGT, ALP, AST, ALT, and LDH activities in the
NS-treated rats when compared with bile-duct
ligation group.

The NS-treated rats' tissue levels of total oxidant
status, oxidative stress index, and MPO was
significantly lower than that of the bile-duct
ligation group. NS exerted a therapeutic effect on
cholestatic liver injury in bile-duct ligated rats
through attenuation of enhanced neutrophil
infiltration and oxidative stress in the liver tissue
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117 NSO may play a role against the hepatosplenic
damaging caused by S. mansoni infection and
reduced the number of worms especially in the
liver. These effects may be induced partly by
improving the immunological host system and with
anti-oxidant effect %,

Hypoglycemic and Anti-Diabetic  Effects:
Diabetes is a common chronic disease affecting
millions of people worldwide. Hyperglycaemia, or
high blood sugar, is a common effect of
uncontrolled diabetes and over time leads to serious
damage to many of the body’s systems, especially
the nerves, kidney, and blood vessels. NS seeds
have been used traditionally for centuries aimed at
treating diabetes. During the last years, several
studies have shown that NS have anti-diabetic
effects. It had great potential in the treatment of

diabetic animals because of its combined
hypoglycaemic  **° and  immunopotentiating
properties.

Houcher et al., '* showed that the use of

commercial oil significantly reduced blood glucose.
After 10 days of treatment with NS aqueous
extract, a significant diminution in serum glucose
levels was shown. NS directly inhibited the
electrogenic intestinal absorption of glucose in-
vitro. The aqueous extract (0.1 pg/ml to 100 ng/ml)
exerted inhibition of the intestinal absorption and
sodium-dependent glucose transport across isolated
rat jejunum 2!, This is together with the
improvement of glucose tolerance and body weight
in rats after chronic oral administration. Chronic
oral administration in-vivo of NS improved glucose
tolerance as efficiently as metformin.

Indeed, a histological study of kidney, pancreas and
liver samples after aqueous extract administration
over 6 weeks showed these tissues to be normal
and healthy 2%, El-Dakhakhny et al., *?* suggested
that the hypoglycemic effect of NSO and nigellone
may be mediated by extrapancreatic actions rather
than by stimulated insulin release. Oral
administration of NSO commenced 6 weeks after
induction of STZ-induced diabetes (at a dose of
400 mg/kg body weight by gastric gavage) induced
beneficial effect, coincided with elevation in the
phagocytic activity of peritoneal macrophages, and
lymphocyte count in peripheral blood compared
with untreated diabetic hamsters.
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Hepatic glucose production from gluconeogenic
precursors (alanine, glycerol, and lactate) was
significantly lower in treated hamsters. These
indicated that the NSO hypoglycemic effect is due
to, at least in part, a decrease in hepatic
gluconeogenesis and that the immunopotentiating
effect is mediated through stimulation of
macrophage phagocytic activity either directly or
via activation of lymphocytes . Awadi et al., ***
found that a mixture of medicinal plants including
NS, decrease hepatic gluconeogenesis through
decreasing the activity of phosphoenolpyruvate
carboxykinase and pyruvate carboxylase enzymes
in STZ-induced diabetic rats. So, that the
hypoglycemic action of NSO is mediated through a
combined action of decreasing hepatic
gluconeogenesis and activating pancreatic beta-
cells with an increase in serum insulin level.

Farrah et al., *** demonstrated that NSO exhibit a
significant increase in serum insulin levels and
hypoglycemic effect in STZ plus nicotinamide-
induced diabetic hamsters. They also suggested that
the observed decline in glucose after the first week
of treatment with NSO might be due to decreased
hepatic gluconeogenesis. However, after activation
of beta-cells (after 4 weeks) in response to
increased insulin levels, a meaningful decrease in
glucose levels to normal was observed, which
could be due to the combined action of decreased
hepatic gluconeogenesis and activation of beta-
cells. Treatment of STZ-diabetic rats with NS
aqueous extract suppressed the pancreatic tissue
lipid peroxidation, MDA levels and increased the
level of SOD.

STZ-diabetes-induced an increase in heart and
brain NO and MDA, also decrease in GST, GSH
and CAT concentrations and these changes were
reversed by post-treatment of rats with NSO.
Serum cardiac creatine kinase muscle and brain
types (CK-MB) was decreased in the diabetic rats,
which recovered with NSO administration. During
diabetes, there was a marked rise in norepinephrine
and dopamine concentrations and a patent decrease
in serotonin level; these were reversed by oral
administration of NSO '%*. NS protected and
preserved Dbeta-cell integrity by decreasing
oxidative stress. Thus, the anti-diabetic action of
NS could be due to, in part, amelioration of the
cellular and subcellular structures of beta-cells .
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NS petroleum ether extract significantly lowered
fasting plasma levels of insulin and triglycerides
and normalized high-density lipoprotein (HDL)-
cholesterol. Treatment of normal rats with the
petroleum ether extract of NS (intragastric gavage)
for 4 weeks induced a transient initial weight loss
and a sustained reduction in food but not water
intake; also, it had insulin-sensitizing actions. The
decrease of blood glucose was associated with a
significant reduction in insulin resistance. In-vivo
NS treatment resulted in greater activation of
MAPK and PKB in response to insulin *'.

Diabetes is usually associated with many problems.
Osteoporosis is a major complication in patients
with diabetes mellitus. NS might be used similarly
to insulin as a safe and effective therapy for
diabetes and might be useful in the treatment of
diabetic osteopenia. NS had a greater anabolic
effect on STZ-induced osteopenia by dramatically
increasing the bone formation rate 2%, A study
found that combined treatment of NS and
parathyroid hormone was more effective in
reversing the osteoporotic changes and in
improving the bone strength of STZ-induced
diabetic rats than either treatment alone '?°. NS
may have potential use against obesity and the
metabolic syndrome. Ethanolic extract induced an
insulin-like stimulation of glucose uptake in C2C12

skeletal muscle cells and 3T3-L1 adipocytes **.

It exhibited the remarkable ability in vitro to
concomitantly increase insulin secretion, induce
proliferation of pancreatic beta-cells, and stimulate
glucose uptake in skeletal muscle and fat cells. NS
ethanolic extract in C2C12 skeletal muscle cells as
well as in H4IIE hepatocytes, increased activity of
Akt, a key mediator of the effects of insulin, and
activity of AMP-activated protein kinase (AMPK),
a master metabolic regulating enzyme '*!. STZ
induced a noteworthy decrease in the area of
insulin  immunoreactive beta-cells, and NS
treatment resulted in an increasing area of insulin
immunoreactive beta-cells considerably. NS has
been associated with the recovery of the
histopathologic changes in sciatic nerves three, and
myelin breakdown decreased after treatment with
NS in diabetic rats 2.

NS markedly increased body weight gain.
Histopathological examination showed that the NS
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(5 mg/kg body weight) partially recovered hepatic
glycogen content and protected a great deal of the
pancreatic islet cells. The number of islets, cells
and islets diameter were found statistically
significant when compared to the control. The
hydroalcoholic extract of NS at low doses had a
hypoglycemic effect and ameliorative effect on
regeneration of pancreatic islets. This effect could
be due to the amelioration of beta-cell, thus leading
to increased insulin levels *®,

These results indicate that NS affects blood
glucose, insulin level and overall has hypoglycemic
effects. These findings might provide a scientific
validate for the evidence that NS seeds are widely
used as an anti-diabetic remedy in Middle East folk
medicine ™°. Consequently, NS may prove
clinically useful in the treatment and management
of diabetes and diabetic complications.

Neuro-Protective Effects: Many beneficial neuro-
protective properties of NS have been reported.
ROS are implicated in the mechanism of several
neurodegenerative diseases, therefore, NS could be
used as a possible remedy for cognitive disorders.
People in different parts of the world take NS alone
or oil of NS with either honey or boiled mint for
various health  benefits including memory
improvement **. A survey showed the positive
modulating impact of NS on memory, attention,
and cognition in healthy elderly volunteers .
Another study showed chronic oral administration
of NS could enhance the consolidation and recall
capability of stored information and spatial
memory in rats **¢.

The hydroalcoholic extract of NS have protective
effects on hypothyroidism-associated learning and
memory impairment during neonatal and juvenile
growth in rats; the effects might be due to the
protective effects of NS extract against brain
tissue's oxidative damage *. NS had anti-
cholinesterase properties. The hydroalcoholic
extract of NS prevented scopolamine-induced
spatial memory deficits and decreased the
acetylcholinesterase activity as well as oxidative
stress of brain tissues in rats .

The methanolic extract of NS modulated the
neuronal release of amino acid neurotransmitters
including GABA, glycine, aspartate, and glutamate
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at the synaptic terminals on cultured cortical
neurons **°. The sedative and depressive effects of
NS could be based on changes of inhibitory/
excitatory amino acids levels. NS dry methanolic
extract modulated amino acid release in primary
cultured cortical neurons; GABA was significantly
increased whereas secretion of glutamate, aspartate,
and glycine was diminished. The sedative effect of
the methanolic extract was due to the release of
GABA and glycine in the cultured neuron medium,
and therefore, exerted an increase in the agonist
action over their receptors **. Al-Naggar et al., **°
studied the effects of aqueous and methanolic
extract of NS on the central nervous system (CNS)
in mice.

The results showed that it produced a sedative and
depressive effect on CNS, significant reduction of
spontaneous motility and decrease in body
temperature. Administration of NSO produced anti-
nociceptive effects through indirect activation of
the supraspinal pl- and k-opioid receptor subtypes.
The NSO (50-400 mg/kg) dose-dependently
suppressed the nociceptive responses caused by
thermal, mechanical and chemical nociceptive
stimuli in mice; and that the supraspinal opioid
systems, particularly pl- and x-opioid receptor
subtypes are involved in the antinociceptive action
of NSO ",

In pentylenetetrazole and ciprofloxacin treated rats,
the oral administration of NS prevented an
elevation in aspartate and glutamate contents,
whereas the levels of GABA and glycine were
increased. The treatment with NS was found to
ameliorate neurological defects which may lead to
the initiation of epileptic seizures that reflect its
potent anti-epileptic activity *>. Akhondian et al.,
evaluated the efficacy of the aqueous extract of NS
in reducing the frequency of seizures in childhood
refractory epilepsy.

This study was a double-blinded crossover clinical
trial conducted on children with refractory
epilepsy. The extract was administered as an
adjunct therapy, and the effects were compared
with those of a placebo. They received extract (40
mg/kg/8 h) or placebo for four weeks. The mean
frequency of seizures decreased significantly
during the treatment with the extract so the water
extract of NS had anti-epileptic effects in children
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with refractory seizures **3. NS could prevent the
cerebral edema in neurons and supportive neuronal
tissue of hippocampus; consequently was able to

prevent/R in the hippocampus tissue “**.

Agqueous and hydroalcoholic extracts of NS (400
mg/kg) for 7 days were administered orally showed
neuroprotective effects on focal cerebral ischemia
in middle cerebral artery occlusion (MCAQ) model
rats. MCAO followed by reperfusion is a model of
focal ischemia in rats, which resembles that of
stroke inhuman. Pretreatment with both extracts
showed improvement in grip strength, and infarct
volume was reduced. An elevation of thiobarbituric
acid-reactive substances (TBARS) and a reduction
in GSH, SOD, and CAT levels were observed
following MCAO; and pretreatment of NS extracts
showed the reduction in TBARS, elevation in
glutathione, SOD and CAT levels.

The neuroprotective effects could be due to its free
radical scavenging & anti-inflammatory properties
145 Additionally, NSO protected hippocampal cells
of rats subjected to transient cerebral ischemia via
four-vessel occlusion procedure for 20 minutes,
and I/R model of brain insult. Pretreatment with
NSO was resulted in a significant decrease in MDA
level and have protective effects on lipid
peroxidation during I/R injury in hippocampus >*.
Neuroprotective effects of NS in an experimental
model of spinal cord injury in rats have also been
attributed to its antioxidant capability. NSO
treatment decreased tissue MDA and protein
carbonyl levels and prevented inhibition of SOD,
GPX, and CAT enzyme activities following
experimental spinal cord injury. The morphology
of neurons in NS-treated groups was well
protected, and the number of neurons in the spinal
cord tissue was meaningfully more than the spinal

cord injury tissue .

NSO could protect brain tissue against tramadol-
induced tolerance and dependence in mice.
Administration of NSO (4 ml/kg, orally) along with
morphine  (5mg/kg, S.C.) attenuated the
development of tolerance **'. It appears to have
therapeutic potential in opioid tolerance and
dependence  through blockade of NO
overproduction and oxidative/nitrosative stress
induced by morphine 2, Interaction of NS with the
neurotransmitters such as dopamine, glutamate,
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acetylcholine, GABA, histamine, and NO on the
rewarding properties of morphine has been reported
139. 198 The aqueous extract of NS suppressed
penicillin-induced epileptic activity in rats. This
anti-convulsant effect is a consequence of
selectively altering the monoamine level in
different brain regions **.

NSO reduced propoxur (a carbamate insecticide)-
induced toxicity and oxidative stress in brain
regions >°. NS extract was shown to protect against
cisplatin-induced myelosuppression in mice *. NS
therapy caused a morphologic improvement on
neurodegeneration in the hippocampus after
chronic toluene exposure in rats ®2 Significant
histological improvement was found in the
morphology of cerebral cortex and brain stem
sections of rats chemically intoxicated with toluene
upon using NS treatment **°. According to these
results, NS can widely use in nerves disorders like
ischemia, Parkinson and Alzheimer disease, also
depression and pain, and for memory enhancement.

Gastroprotective  Effects: In  the ethno-
pharmacology, NS seeds are used for healing
various gastrointestinal disorders. El-Dakhakhny et
al., found that NSO had a gastroprotective action in
an ethanol-induced ulceration model. NSO
increased mucin production and protected against
ethanol-induced ulcer in rats. When animals were
pretreated with NSO before induction of ulcer,
there was a significant increase in glutathione level,
mucin content and free acidity, and a major
decrease in gastric mucosal histamine content “°.
NSO as an anti-ulcer agent acted against acute
alcohol-induced gastric mucosal injury in rats **.
NS could protect the gastric mucosa against the
injurious effect of absolute alcohol and promote
ulcer healing as evidenced by the ulcer index
values. The NS treatment decreased the number of
mast cells as well as the area of gastric erosions.

Gastric tissue histamine levels and MPO activities
were found to be increased in ethanol-treated rats,
and NS reversed these rises *2. NS prevented an
alcohol-induced increase in TBARS, an index of
lipid peroxidation. NS also increased gastric GSH
content, enzymatic activities of gastric SOD and
GST. It also affected CAT activity in gastric tissue
131 NSO had beneficial effects on rats with
necrotizing enterocolitis and reduced the severity of
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intestinal damage. Apoptosis and severity of bowel
damage were significantly lower in the necrotizing
enterocolitis plus NOS. Tissue GPX and SOD
levels were preserved in the NSO treated group,
whereas, tissue MDA, MPO levels of the NSO
treated group was significantly lower than those in
the necrotizing enterocolitis group **.

NS-EA 51, a fraction of NS successfully prevented
the histamine effect on gastric juice volume, pH,
acid-output, ulcer formation, and pepsin activity.
Fraction also inhibited gastric ulcer formation
induced by hypothermic-restrained stress. The anti-
ulcer effects of NS-EA 51 found comparable to the
Famotidine, a reference anti-ulcer agent **. NSO
had a marked protective action against I/R-induced
gastric mucosal lesions, an effect that was
associated with suppression in the levels of lipid
peroxidase and LDH, and an increase in GSH and
SOD levels **°. The volatile oil of NS may block
the Ca®* via voltage-dependent and receptor-
operated Ca’*-channels.

It inhibited the spontaneous movements and
acetylcholine-induced contractions of rabbit and
guinea pig intestines **°. NSO was also reported to
produce a marked inhibition in the release of
leukotrienes, which cause mucosal tissue injury and
hypoxemia **’. Furthermore, the high content of
polyunsaturated fatty acids in NSO *° could protect
the gastric mucosa by increasing the bioavailability
of arachidonic acid, resulting in the biosynthesis of
the cytoprotective prostaglandins in the stomach
158 Administration of the aqueous extract in a dose
of 2 g/kg orally to rats induced significant
protection against aspirin-induced increases in the
volume of the gastric juice, the acid output, and the
gastric ulcers *°.

Nephroprotective Effects: Some studies have
reported the nephroprotective effects of NS toward
kidney damages. NS protected against agents-
induced nephrotoxicity. It also attenuated a variety
of renal toxicities that are the consequence of
oxygen free radical damages. Administration of NS
extract decreased cisplatin toxic side effects, which
is a chemotherapeutic drug poisonous to the
kidney, on the kidney of rats *. Co-treatments
gentamicin with NS considerably decreased renal
damage. NS acted in the kidney as a potent to
prevent the toxic effects of gentamicin in both
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biochemical and histopathological parameters .

In gentamicin-induced toxicity, treatment with
NSO produced scavenging free radicals activity,
including GSH level and the total antioxidant status
in renal cortex **. NSO also was found to inhibit

CsA-induced oxidative stress in rat kidney *°*,

CsA caused deterioration in the renal function,
morphology and gave rise to severe oxidative stress
in the kidney. NSO significantly improved the
functional and histological parameters and
attenuated the oxidative stress induced by CsA.
Urine and serum creatinine levels, tissue SOD,
GPX and CAT enzyme activities, and NO and
MDA levels reverse to normal levels'™. Oral
administration of NS had a protective effect on
renal toxicity-induced by potassium bromate
(KBrO3) thought to diminish of oxidative stress
that coincided with the reversal of renal glutathione
content. Prophylaxis of rats orally with NS extract
(50 mg/kg and 100 mg/kg body weight) resulted in
a considerable decrease in renal microsomal lipid
peroxidation, GGT, H202 and xanthine oxidase.
There was also a reversal in the enhancement of
blood urea nitrogen, serum creatinine, renal
ornithine decarboxylase activity, and DNA
synthesis *°.

NS has a chemopreventive effect against ferric
nitrilotriacetate (Fe-NTA)-induced renal oxidative
stress, hyperproliferative response, and renal
carcinogenesis. Treatment of rats orally with NS
(50 and 100 mg/kg body weight) resulted in a
decline in GGT, lipid peroxidation, xanthine
oxidase, H,O, generation, blood urea nitrogen,
serum creatinine, renal ornithine decarboxylase
activity and incidence of tumors ®2. Renal ischemia
followed by reperfusion leads to acute renal failure
in both native kidneys and renal allografts. NS
moreover had a protective effect against renal I/R
injury in rat kidneys. NS was effective in reducing
serum urea and creatinine levels as well as
decreasing the tubular necrosis score. NS reduced
total oxidant status levels and increased total
antioxidant capacity levels in both kidney tissue
and blood %,

Pre- and post-treatment with NSO produced a
reduction in serum levels of blood urea nitrogen
and creatinine caused by I/R and significantly
improved serum enzymatic activities of SOD and
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GPX and also tissue enzymatic activities of CAT,
SOD, and GPX. NSO treatment resulted in a
significant reduction in serum and tissue MDA, NO
and protein carbonyl content that were increased by
renal 1I/R injury. The kidneys of untreated
ischaemic rats had a higher histopathological score,
while treatment with NSO nearly preserved the
normal morphology of the kidney ®*. Ethanolic
extract of NS may also inhibit renal calculi induced

by ethylene glycol and improved poultry quality™*°.

Cardio-vascular Protective Effects: Cardio-
vascular diseases are one of the major cause of
death worldwide. NS has been used as a traditional
remedy for circulatory diseases including hyper-
tension. Results suggest an important therapeutic
use of NS seeds in the prevention of cardiovascular
ailments.

The VO seemed to possess the potential of being a
potent centrally-acting antihypertensive agent.
Intravenous administration of the volatile oil in
doses of 4-32ul/kg induced dose-dependent
increases in the respiratory rate and increased the
intra-tracheal pressure. These effects of NS were
reversed by cyproheptadine (a non-selective
serotonin receptor blocker) and atropine (anti-
muscarinic M2 agent). The results suggested that
VO-induced cardiovascular depressant effects were
mediated via mechanisms that involved both
serotoninergic and muscarinic mechanisms .

In a double-blind, randomized study, 70 healthy
volunteers randomly allocated to receive 2.5ml
NSO or placebo two times a day for 8 weeks.
Results showed that in NSO-treated group the
systolic and diastolic blood pressures decreased
significantly compared with baseline and placebo
group at the endpoint. Also, no adverse effects
were reported '*. A study conducted a randomized,
double-blind, and placebo-controlled trial to check
the efficacy of oral NS extract supplement in
patients with mild hypertension and results
suggested that the daily use of NS for 2 months

may have a blood pressure lowering effect 1.

Supplementation with NS (800 mg/kg orally for 12
weeks) can provide sufficient protection for the
myocardium against I/R insult. The NS-treated

group showed enhanced post I/R contractile and
vascular recovery, which was accompanied by
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elevated NAD" and decreased MDA. NS afforded
substantial recovery of the post I/R cardiac
functions via inhibition of  mitochondrial
permeability transition pore (MPTP) opening,
which finally results in cardiomyocyte death®®. El-
Bahai et al., reported evidence of physiological and
beneficial effects of long-term NS supplementation
on cardiac hypertrophy in rats **’. A study showed
a potent inhibitory effect of aqueous and macerated
extracts from NS on both heart rate and
contractility of a guinea pig heart.

It may be due to calcium channel inhibitory or an
opening effect for NS on potassium channels of the
isolated heart *°®. NS had smooth muscle relaxant *
and ameliorative effect of endothelial dysfunction
%8 It seems that the most important mechanisms
involved in vasorelaxation of NS extract are
inhibition of extracellular Ca®" influx, blockade of
KATP channels, also suppression of IP3-mediated
receptors NSO was found to contain a
modulator of Na'/K*-ATPase. Oleic and linoleic
acids isolate from NS have a specific effect on
ouabain interaction with the pump, which may be
an element in the blood pressure lowering effect of
these fatty acids. In Na*/K*-ATPase, K*-dependent
reactions were strongly modified after treatment by
oleic and linoleic acids *"°.

Pretreatment with NSO reduced the subsequent
CsA injury in rat heart, demonstrated by
normalized cardiac histopathology, and
improvement in anti-oxidant enzyme status >*. The
state of hyperhomocysteinemia (HHcy) appears to
be associated with higher risks of coronary,
cerebral and peripheral vascular disease as well as
with some other clinical conditions. Pretreatment
with NSO produced strong protection against the
development of methionine-induced HHcy and its
associated state of oxidative stress *%. Clinical
studies should clarify if this plant is operative on
the cardiovascular system, but overall it seems that
NS can contribute to prevention and treatment of
cardiovascular complications.

NS and Respiratory Diseases: In traditional
medicine, NS seeds are used to treat a wide range
of respiratory diseases including diarrhea,
bronchitis, and asthma '"*. Therapeutic effects
including the effect on asthma and dyspnea have
been described for the seeds of NS in Iranian
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ancient medical books 1’2, Mahfouz et al.,

investigated the effectiveness of seeds’ extract on
the suppression of cough and bronchial asthma in
adults.
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The crude extract of NS exhibited spasmolytic, and
bronchodilator activities mediated possibly through
calcium channel blockade and this activity is
concentrated in the organic fraction. NS boiled
extract had a potent anti-asthmatic (broncho-
dilatory) effect on airways of asthmatic patients .
Boiled extract of NS had a prophylactic effect on
asthmatic  disease. The asthma symptoms,
frequency of asthma symptoms/week, chest
wheezing, and pulmonary function tests values in
the study group significantly improved ">,

Topical application of NSO was effective in the
treatment of allergic rhinitis, with minimal side
effects. After the 6 weeks treatment course, all of
the patients in the mild active group became
symptoms free; while in the moderate active group,
69% became symptoms free and 25% were
improved; although in the severe active group, 58%
became symptoms free and 25% were improved.
Also, 92% of total patients in the active group
demonstrated improvement in their symptoms or
were symptoms free, and at the end of 6 weeks of
topical use, the improvement in tolerability of
allergen exposure in the active group was
significant *’®. Nigellone suppressed symptoms in
the majority of patients suffering from bronchial
asthma when given orally ™.

Kalus et al., used a high dose of NSO (40 to 80
mg/kg/day) in 152 patients with allergic rhinitis
and asthma and found that complaints related to
allergic rhinitis decreased noticeably. NSO also
decreased the IgE and eosinophil count. In this
report, 80% of the cases had improvement of
allergic rhinitis symptoms compared to those who
received placebo ?°. In another clinical study, 66
patients with allergic rhinitis exposed to NSO. The
results showed that NS could reduce the presence
of nasal mucosal congestion, nasal itching, runny
nose, sneezing attacks, turbinate hypertrophy, and
mucosal pallor during the first two weeks.
Moreover, NS should be considered for treating
allergic rhinitis when the effects of other anti-
allergic drugs need to be avoided *'".
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The VO of NS, with TQ removed, acted as a
central respiratory stimulant in guinea pigs ¥
NSO-induced respiratory effects were mediated via
direct involvement of histaminergic mechanisms
and indirect activation of muscarinic cholinergic
mechanisms. Intravenous administration of VO
induced dose-dependent increases in the respiratory
rate and the intratracheal pressure in urethane-
anesthetized guinea pig 2°. NS treatment inhibited
the pulmonary inflammatory responses and reduced
peribronchial  inflammatory cell  infiltration,
alveolar septal infiltration, alveolar edema, alveolar
macrophages, interstitial fibrosis, and granuloma
formation in different pulmonary aspiration
models. It indicated a significant reduction in the
activity of iINOS and a rise in surfactant protein D

in lung tissue after NS therapy ™.

NSO notably reduced the severity of lung damage
due to hyperoxia. The severity of lung damage was
lower in the hyperoxia plus NSO group. Tissue
GPX and SOD levels were significantly preserved;
MDA and MPO levels were lower in the hyperoxia
adding NSO group *”®. Oral treatment with NSO
showed a major decrease in airway hyper-
responsiveness in bronchial asthma, the number of
total leukocytes, macrophages, and eosinophils,
levels of IL-4, -5 and -13 in bronchoalveolar lavage
fluid, serum levels of total IgE, and a significant
increase in the level of IFN-y, indicating restoration
of local Thl/Th2 balance. Furthermore, it
significantly  abrogated the histopathological
changes of the lungs to nearly normal ¥

Pretreatment of sulfur mustard-exposed animals
with NS, dexamethasone and their combination
prevented increased tracheal responsiveness to
methacholine, which was more pronounced in
pretreated with both NS and dexamethasone. These
results indicated a preventive effect of NS only and
in combination with dexamethasone on tracheal
responsiveness and lung inflammation of sulfur
mustard-exposed guinea pigs ‘%!, Also, NS had an
inhibitory effect on histamine (H1) receptors ¥,
inhibitory effect on calcium channels ' and
opening effect on potassium channels ®° in guinea
pig tracheal chains. These studies indicate that NS
treatment might be beneficial in respiratory
diseases and supporting the use of it's in clinical
phase. It could be a promising adjuvant therapy for
bronchial asthma and allergic rhinitis in humans.
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Effects of NS on the Reproductive System: NS is
one of the components of traditional Iranian
remedies for the treatment of infertility’®. NSO
had favourable effects on abnormal semen
parameters in male fertility in normal and
hyperlipidemic rats '®. NSO improved abnormal
semen quality in infertile men without any adverse
effects. The patients (n=34) in NSO group received
2.5 ml NSO, and the placebo group received 2.5 ml
liquid paraffin two times a day orally for two
months. Sperm count, motility and morphology,
and semen volume, pH and round cells were
improved significantly in NSO treated group
compared with the placebo group after this
period™®.

The volatile oil inhibited the spontaneous
movements of rat and guinea pig uterine smooth
muscle also the contractions induced by oxytocin
stimulation. These effects were concentration-
dependent and reversible by tissue washing **’. The
administration of NS was effective in reversing
tissue damage induced by ischemia and I/R in
ovaries. The 500 mg/kg dose of NS before I/R
reversed the trend in MDA and GSH levels, MPO
and SOD activity. Ischemia and I/R increased the
serum levels of IL-1B, IL-6, and TNF-o, while the
administration of NS decreased the serum levels of
this cytokines %8, Ovariectomized rats showed a
significant reduction in plasma Ca®*, accompanied
by a significant increase in plasma ALP, amino-
terminal collagen type 1 telopeptide, MDA,
nitrates, TNF-o and IL-6. These changes were
reversed by NS supplementation in the
ovariectomized-NS group.

Histological examination of the tibias revealed
discontinuous eroded bone trabeculae with widened
bone marrow spaces in ovariectomized rats
accompanied by a decrease in both cortical and
trabecular bone thickness. These parameters were
markedly reversed in rats treated with NS.
Histological examination of the liver showed
mononuclear cellular infiltration and congestion of
blood vessels at the portal area in ovariectomized
rats, which were not found in NS-treated rats *®.

NS is used orally as a galactagogue in traditional
medicine (during lactation time increase milk
production in nursing mothers) **. However, no
scientifically valid clinical trials support this use,
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and no data exist on the safety and efficacy of NS
in nursing mothers or infants.

Anti-Dyslipidemic Effects: Oral administration of
2 mg/kg of NS for 12 weeks decreased triglyceride
and cholesterol levels . In a survey, TQ and
limonene showed hypolipidemic activities in
atherogenic suspension fed rats. The oral feeding of
100 mg methanolic extract or 20 mg VO per
rat/day effectively reduced the plasma triglycerides
to a normal level, while HDL-cholesterol and its
subfraction along with arylesterase activity levels
were significantly increased.

The test fractions elicited a significant decrease in
hepatic HMG-CoA reductase, a key enzyme in the
cholesterol  biosynthesis, activity. Methanolic
extract possessing omega-6, linoleic acid along
with palmitic acid was more effective than VO
containing thymol and is thymol, in the reduction
of hepatic HMG-CoA reductase activity as well as
anti-oxidant mechanisms. This hypolipidemic and
anti-atherogenic agent may be used in the
protection of free radical-induced oxidative
damage, hyperlipidemia / dyslipidemia, and
atherosclerotic complications **.

NS was evaluated for its hypolipidemic effects
among menopausal women, and the results showed
that NS improved lipid profiles. It was shown
noteworthy decrease in total cholesterol, low-
density lipoprotein (LDL) and triglycerides, and
increase in HDL among menopausal women
receiving NS powder at a dose of 1 g daily for two
months compared to placebo group **. In treatment
with NSO, the serum cholesterol and triglycerides
levels decreased. In parallel, the significant
slowdown of the body weight evolution was
observed in NS-treated animals '*%. NS petroleum
ether extracts considerably lowered fasting plasma
levels of triglycerides and normalized HDL-
cholesterol *?7,

Hypercholesterolemia is the most important risk
factor for atherosclerosis. In a randomized,
placebo-controlled clinical trial, a patent dwindle
was observed in the concentration of total
cholesterol, LDL and triglycerides **. In CCly4
hepatotoxicity, NSO showed a favorable effect on
the serum lipid pattern where the oil administration
(800 mg/kg orally for 4 weeks) caused a significant
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decrease in serum total cholesterol, LDL,
triglycerides and an elevation of serum HDL level
195 Oral pretreatment of rats with NSO protected
against methionine-induced hyperhomocysteinemia
(HHcy) through amelioration of the plasma levels
of triglycerides, lipid peroxidation, cholesterol *.
Concluding these data, NS may have positive
therapeutic effects in the treatment of dyslipidemia
and related abnormalities.

Safety and Adverse Reactions: About every drug
or substance, the safety assessment is required
before recommending its use. The various kind of
seed extracts, oil and its constituents of NS are
characterized by a very low degree of toxicity .
Studies indicated that the administration of NS by
oral or intraperitoneal route has a low level of
cytotoxicity in rats and mice ** **. No evidence of
NSO toxicity was observed, when administered in
different doses up to 10 ml/kg body weightorally *.
Chronic oral administration of NS improved
glucose tolerance and reduced body weight without
any toxic effect. Indeed, kidney, pancreas and liver
tissues after chronic administration of aqueous
extract over 6 weeks showed normal and healthy

histology '%.

The high values of oral and intraperitoneal LD50 of
NSO (LDsp value = 28.8 ml/kg body weight, orally;
LDs value = 2.06 ml/kg body weight, i.p.) show its
low acute toxicity; and the key hepatic enzymes
stability and organs integrity during and after 12
weeks of daily treatment show its low chronic
toxicity . Significant  histopathological
modifications in organs (heart, liver, kidneys, and
pancreas) of NS-treated rats were not shown. Key
hepatic enzyme concentrations did not change
noticeably, while serum glucose, triglyceride and
cholesterol levels reduced pointedly and HDL
concentration increased, in NS-treated rats 2.

Tauseef et al., indicated that fixed oil 4.0% and
essential oil 0.30% are safe as serological indices,
like liver and kidney function tests, serum protein
profile, level of cardiac enzymes and electrolytes
balance remained in the normal ranges even after
56 days of study. Moreover, diets were
insignificant in their impression regarding organs to
body weight ratio *°. Injection of an emulsion of
NSO induced considerable reduction in endotoxin
shock in response to LPS ®. Also, externally in an
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ointment form, the anti-inflammatory activity of
NS was found to be the same range as that of other
similar commercial products without induction of
skin allergy . On the other side, there are some
data that indicated negative effects. The use of
NSO in high doses and prolonged duration might
be unsafe due to the presence of some toxic
components such as glucoside in its oil 2. The
aqueous extract may induce chronic toxic effect
and muscle relaxant effect at high dose 2 *¥". The
changes in hemoglobin metabolism and the fall in
leukocyte and platelet count also must be taken into
consideration in NS treatments %%, EI-Shabrawy and
Nada *® reported no toxic symptoms in mice or
rats after oral administration of NS extract doses up
to 25 g/kg.

However, when 25 g/kg was injected either rats or
mice, some toxic symptoms were observed and
examination revealed circulatory failure as the most
likely cause of death. Khader et al., reported that
NS aqueous extract exhibit a clastogenic potential
in primary rat hepatocyte cultures. TQ, like other
quinone compounds, can be considered to be a
redox-cycler which is metabolized to hydro-
quinones or semiquinone radicals by cellular
oxidoreductases leading to the production of ROS.
Via this mechanism, TQ could lead to adverse
effects and thus be responsible for the effects of
aqueous extracts of NS found in primary rat
hepatocytes *.

Furthermore, NS extract should be used with
precaution in pregnant women and children due to
its hypoglycemic properties. In children, it was
recommended that NS should be administered in
weight-adapted doses. Consequently, it concludes
that the NS seeds and their extracts and oil appear
to have a low level of toxicity and could be
considered safe at normal concentrations in cells.
However, in spite of a large number of
experimental studies, there have been few studies
on humans. Besides exhibiting potentially
therapeutic activities, acute and chronic toxicity
need to be recorded and thus require further studies
on its effects and metabolism.

DISCUSSION & FUTURE PERSPECTIVES:
Plants have been used as a source of therapeutics
since ancient time. Medicinal plants and plant
extracts have been traditionally used against a wide
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range of diseases or to promote general health.
Medicinal plants nowadays are a vital source of
drug synthesis, and at least a third of current drugs
are derived from plants. Despite the move toward
synthetic  medicine, traditional  plant-based
remedies still play an important role in the world’s
medicine and nowadays, there is an increasing
demand for bioresources in the management of
chronic diseases, instead of chemical drugs, to
avoid undesirable effects.

Nigella sativa has been used for centuries by
diverse human cultures around the world,
especially in Asian countries. It has been
extensively studied in recent years, and its
beneficial effects against an assortment of illnesses
are well established . Current researches on
dietary anti-oxidant components are proving to be
of great interest because these substances may
protect important biological molecules from
oxidative damage, and consequently reduce the risk
of several maladies including inflammatory and
immune conditions, cancer, liver and Kidney
problems, and cardiovascular diseases. Nigella
sativa is a respectable example of dietary anti-
oxidant whose seeds is now recognized by some
pharmacopeia.

Clinical and animal studies have demonstrated
many therapeutic effects of NS, but further
investigations on the mechanisms of action are
required and may have a considerable impact on
future clinical treatments of patients with various
failures. More human studies are needed before
Nigella sativa can be recommended for any
indication. Improving the productivity and quality
of medicinal plants should be an ultimate goal, in
the latter years, to meet the increase of population
and to avoid chemical therapy side effects on
human health.

Although, Nigella sativa does not have a
noteworthy economic world market share, yet, it
nevertheless constitutes a niche market whose size
is constantly growing due to its alleged
pharmacological properties, and to reasons
resulting from its mention in sacred texts. Coupling
these beneficial effects, Nigella sativa seed is a
promising source for active ingredients that would
be with potential therapeutic modalities in different
clinical settings; the efficacy of its, however,
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should be measured by the nature of the diseases.
Overall, results suggested that Nigella sativa seed
oil, extracts and its active ingredients possess
remarkable healing activities and could deserve
further consideration as a potential multi-purpose
product for pharmaceutical, industrial and cosmetic
uses. Furthermore, it recommends that Nigella
sativa incorporated into diets and everyday
lifestyles for health improvement. At this moment,
there are many experimental data that hopefully,
may stimulate the beginning of the era of clinical
studies to evaluate the potential of seeds.

ACKNOWLEDGEMENT: Nil

CONFLICT OF
None declared.

INTEREST STATEMENT:

REFERENCES:

1. Joseph B and Raj SJ. A comparative study on various
properties of five medicinally important plants. Int J
Pharmacol 2011; 7; 206-211.

2. Hanafy MS and Hatem ME: Studies on the antimicrobial
activity of Nigella sativa seed (black cumin). J
Ethnopharmacol 1991; 34: 275-278.

3. Goreja WG. Black Seed: Nature’s Miracle Remedy. New
York, NY7 Amazing Herbs Press; 2003.

4. Junemann M. Three great healing herbs. Twin Laked WI7
Lotus Light Publications, 1998: 45.

5. Ibn Sina (Avecenna): 1037. Al-Qanoon Fit-Tib (Principles
in Medicine). Reprinted in 1970 from Bulaq edition, Sader
Publishing House, Beirut, Lebanon.

6. Lev E: Drugs held and sold by pharmacists of the Jewish
community of medieval (11-14™ centuries) Cairo
according to lists of materia medica found at the Taylor-
Schechter Genizah collection, Cambridge. J Ethno-
pharmacol 2006; 110: 275-293.

7. Ali BH and Blunden G: Pharmacological and toxicological
properties of N. sativa. Phytother Res 2003; 17: 299-305.

8. Gali-Muhtasib H and Schneider-Stock R: The medicinal
potential of black seed (Nigella sativa) and its components.
In: Kheir LA, ed. New trends in research strategies on lead
molecules from natural products. Amsterdam: Elsevier,
2004.

9. Abu-Irmaileh BE and Afifi FU: Herbal medicine in Jordan
with special emphasis on commonly used herbs. J
Ethnopharmacol 2003; 89: 193-197.

10. Butt MS and Sultan MT. Nigella sativa: reduces the risk of
various maladies. Crit Rev Food Sci Nutr 2010; 50: 654-
65.

11. Salem ML: Immunomodulatory and therapeutic properties
of the Nigella sativa L. seed. Int Immunopharmacol 2005;
5:1749-1770.

12. Hosseinzadeh H and Parvardeh S: Anticonvulsant effects
of thymoquinone, the major constituent of Nigella sativa
seeds, in mice. Phytomedicine 2004; 11: 56-64.

13. Schleicher P and Saleh M: Black seed cumin: the magical
Egyptian herb for allergies, asthma, and immune disorders.
Rochester, Vermont 7 Healing Arts Press, 1998: 90.

14. Al-Gaby AM: Amino acid composition and biological
effects of supplement in gbroadbean and corn proteins

International Journal of Pharmacognosy

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

E- ISSN: 2348-3962, P-ISSN: 2394-5583

with Nigella sativa (black cumin) cake protein. Nahrung
1998; 42: 290-294.

Cheikh-Rouhou S, Besbes S, Hentati B, Blecker C,
Deroanne C and Attia H: Nigella sativa L.: chemical
composition and physicochemical characteristics of the
lipid fraction. Food Chem 2007; 101; 673-681.

Lev E and Amar Z: Ethnopharmacological survey of
traditional drugs sold in Israel at the end of the 20™
century. J Ethnopharmacol 2000; 72: 191-205.

Ramadan MF: Nutritional value, functional properties and
nutraceutical applications of black cumin (Nigella sativa
L.): an overview. Int J Food Sci Tech 2007; 42: 1208-
1218.

Gali-Muhtasib H, EI-Najjar N and Schneider-Stock R: The
medicinal potential of black seed (Nigella sativa) and its
components. Adv Phytomed 2006; 2: 133-153.
Gali-Muhtasib H, Roessner A and Schneider-Stock R:
Thymoquinone: a promising anti-cancer drug from natural
sources. Int J Biochem Cell Biol 2006; 38: 1249-1253.
Omar A, Ghosheh S, Abdulghani A, Houdi A and
Crookscor PA: High Performance Liquid Chromato-
graphic analysis of the pharmacologically active quinones
and related compounds in the oil of the black seed (Nigella
sativa L). J Pharm Biomed Anal 1999; 19: 757-762.
Nickavar B, Mojab F, Javidnia K and Amoli MA: The
chemical composition of the fixed and volatile oils of
Nigella sativa L. From Iran. Z Naturforsch C 2003; 58:
629-631.

Khan MA: Chemicalcomposition and medicinal properties
of Nigella sativa Linn. Inflammopharmacology 1999; 7:
15-35.

Merfort I, Wray V, Barakat HH, Hussein SAM, Nawwar
MAM and Willuhn G: Flavonol triglycosides from seeds
of Nigella sativa. Phytochemistry 1997; 46: 359-363.
Ghosheh OA, Houdi AA and Crooks PA: High
Performance Liquid Chromatographic analysis of the
pharmacologically active quinones and related compounds
in the oil of the black seed (Nigella sativa L.). J Pharm
Biomed Anal 1999; 19: 757-762.

Gad AM, El-Dakhakhany M and Hassan MM: Studies on
the chemical constitution of Egyptian Nigella sativa L. oil.
Planta Med 1963; 11: 134-138.

Kalus U, Pruss A, Bystron J, Jurecka M, Smekalova A and
Lichius JJ: Effect of Nigella sativa (blackseed) on
subjective feeling in patients with allergic diseases.
Phytother Res 2003; 17: 1209-1214.

Fararh KM, Atoji Y, Shimizu Y, Shiina T, Nikami H and
Takewaki T: Mechanisms of the hypoglycaemic and
immuno potentiating effects of Nigella sativa L. oil in
streptozotocin-induced diabetichamsters. Res Vet Sci
2004; 77: 123-129.

Zaoui A, Cherrah Y, Mahassini N, Alaoui K, Amarouch H
and Hassar M: Acute and chronic toxicity of Nigella sativa
fixed oil. Phytomedicine 2002; 9: 69-74.

El-Tahir KE, Ashour MM and Al-Harbi MM: The
respiratory effects of the volatile oil of the black seed
(Nigella sativa) in guinea-pigs: elucidation of the
mechanism(s) of action. Gen Pharmacol 1993; 24: 1115-
1122.

El-Tahir KE, Ashour MM and Al-Harbi MM: The
cardiovascular actions of the volatile oil of the black seed
(Nigella sativa) in rats: elucidation of the mechanism of
action. Gen Pharmacol 1993; 24: 1123-1131.

Salem ML and Hossain MS: Protective effect of black
seed oil from Nigella sativa against murine cytomegalo
virus infection. Int J Immunopharmacol 2000; 22: 729-
740.

208


http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanafy%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=1795532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hatem%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=1795532
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Irmaileh%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=14611882
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afifi%20FU%5BAuthor%5D&cauthor=true&cauthor_uid=14611882
http://www.ncbi.nlm.nih.gov/pubmed/?term=Butt%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=20694927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sultan%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=20694927
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salem%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=16275613
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseinzadeh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14971722
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parvardeh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14971722
http://www.ncbi.nlm.nih.gov/pubmed/?term=al-Gaby%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=9882224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lev%20E%5BAuthor%5D&cauthor=true&cauthor_uid=10967472
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amar%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=10967472
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gali-Muhtasib%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16314136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roessner%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16314136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schneider-Stock%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16314136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nickavar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=14577620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mojab%20F%5BAuthor%5D&cauthor=true&cauthor_uid=14577620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javidnia%20K%5BAuthor%5D&cauthor=true&cauthor_uid=14577620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amoli%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=14577620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17657444
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghosheh%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=10698539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Houdi%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=10698539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Crooks%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=10698539
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalus%20U%5BAuthor%5D&cauthor=true&cauthor_uid=14669258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pruss%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14669258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bystron%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14669258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jurecka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14669258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smekalova%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14669258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lichius%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=14669258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fararh%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=15196902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atoji%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=15196902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=15196902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiina%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15196902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nikami%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15196902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takewaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15196902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zaoui%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11924767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cherrah%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11924767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahassini%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11924767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alaoui%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11924767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amarouch%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11924767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hassar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11924767
http://www.ncbi.nlm.nih.gov/pubmed/?term=el%20Tahir%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=8270170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashour%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8270170
http://www.ncbi.nlm.nih.gov/pubmed/?term=al-Harbi%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8270170
http://www.ncbi.nlm.nih.gov/pubmed/?term=el%20Tahir%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=8270171
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashour%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8270171
http://www.ncbi.nlm.nih.gov/pubmed/?term=al-Harbi%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8270171
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salem%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=10884593
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hossain%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=10884593

Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

El Daly ES: Protective effect of cysteine and vitamin E,
Crocus sativus and Nigella sativa extracts on cisplatin-
induced toxicity in rats. J Pharm Belg 1998; 53: 87-93.
Khanna T, Zaidi FA and Dandiya PC: CNS and analgesic
studies on Nigella sativa. Fitoterapia 1993; 5: 407-410.
Doolaanea AA, Mansor N', Mohd nor NH and Mohamed
F: Cellularuptake of Nigella sativa oil-PLG Amicroparticle
by PC-12cellline. J Microencapsul 2014; 31: 600-608.
Akhtar M, Imam SS, Afroz Ahmad M, Najmi AK, Mujeeb
M and Aqil M: Neuroprotective study of Nigella sativa-
loaded oral provesicular lipid formulation: in-vitro and ex-
vivo study. Drug Deliv 2014; 21: 487-494.

Fragoon A, Li J, Zhu J and Zhao J: Biosynthesis of
controllable size and shapegoldna nanoparticles by
blackseed (Nigella sativa) extract. J Nanosci Nanotechnol
2012; 12: 2337-2345.

Maxwell SR: Antioxid vitamin supplements: update of
their potential benefits and possible risks. Drug Saf 1999;
21:253-266.

Burits M and Bucar F: Antioxidant activity of Nigella
sativa essential oil. Phytother Res 2000; 14: 323-328.
Bassim Atta M: Some characteristics of Nigella (Nigella
sativa L.) seed cultivated in Egypt and its lipid profile.
Food Chem 2003; 83: 63-68.

Houghton PJ, Zarka R, de las Heras B and Hoult JR: Fixed
oil of Nigella sativa and derived thymoquinone inhibit
eicosanoidgeneration in leukocytes and membrane lipid
peroxidation. Planta Med 1995; 61: 33-36.

Kruk I, Michalska T, Lichszteld K, Ktadna A and Aboul-
Enein HY: The effect of thymol and its derivatives on
reactions generatin greactive oxygen sps. Chemosphere
2000; 41: 1059-1064.

Al-Ghamdi MS: Protective effect of Nigella sativa seeds
against carbon tetrachloride-induced liver damage. Am J
Chin Med 2003; 31: 721-728.

Kanter M, Coskun O and Budancamanak M: Hepato-
protective effects of Nigella sativa L and Urtica dioica L
on lipid peroxidation, antioxidant enzyme systems and
liver enzymes in carbon tetrachloride-treated rats. World J
Gastroenterol 2005; 11: 6684-6688.

Ali BH: The effect of Nigella sativa oil on gentamicin
nephrotoxicity in rats. Am J Chin Med 2004; 32: 49-55.
El-Dakhakhny M, Barakat M, El-Halim MA and Aly SM:
Effects of Nigella sativa oil on gastric secretion and
ethanol-induced ulcer in rats. J Ethnopharmacol 2000; 72:
299-304.

Nair SC, Salomi MJ, Panikkar B and Panikkar KR:
Modulatory effects of Crocus sativus and Nigella sativa
extracts on cisplatin-induced toxicity in mice. J
Ethnopharmacol 1991; 31: 75-83.

47 Latif IK, Karim AJ, Zuki AB, Zamri-Saad M, Niu JP
and Noordin MM: Efficacy of Nigella sativa in alleviating
benzo[a]pyrene-induced immunotoxicity in broilers. Histol
Histopathol 2011; 26: 699-710.

Khan N and Sultana S: Inhibition of two-stage renal
carcinogenesis, oxidative damage and hyperproliferative
response by Nigella sativa. Eur J Cancer Prev 2005; 14:
159-168.

Khan N, Sharma S and Sultana S: Nigella sativa (black
cumin) amelio rates potassiumbromate-inducedearlyevents
of carcinogenesis: diminution of oxidative stress. Hum
Exp Toxicol 2003; 22: 193-203.

Mohamadin AM, Sheikh B, El-Aal AAd, Elberry AA and
Al-Abbasi FA: Protective effects of Nigella sativa oil on
propoxur-induced toxicity and oxidative stress in rat brain
regions. Pesticide Biochemistry Physiololy 2010; 98: 128-
134.

International Journal of Pharmacognosy

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

E- ISSN: 2348-3962, P-ISSN: 2394-5583

Ebru U, Burak U, Yusuf S, Reyhan B, Arif K and Faruk
TH: Cardioprotective effects of Nigella sativa oil on
cyclosporine A-induced cardiotoxicity in rats. Basic Clin
Pharmacol Toxicol 2008; 103: 574-580.

Rastogi L, Feroz S, Pandey BN, Jagtap A and Mishra KP:
Protection against radiation-induced oxidative damage by
an ethanolic extract of Nigella sativa L. Int J Radiat Biol
2010; 86: 719-731.

Cikman O, Ozkan A, Aras AB, Soylemez O, Alkis H and
Taysi S: Radioprotective effects of Nigella sativa oil
against oxidative stress in liver tissue of rats exposed to
total head irradiation. J Invest Surg 2014; 27: 262-266.
Hosseinzadeh H, Parvardeh S, Asl MN, Sadeghnia HR and
Ziaee T: Effect of thymoquinone and Nigella sativa seed
oil on lipid peroxidation level during global cerebral
ischemia-reperfusion injury in rat hippocampus.
Phytomedicine 2007; 14: 621-627.

Tauseef Sultan M, Butt MS and Anjum FM: Safety
assessment of black cumin fixed and essential oil in
normal Sprague Dawley rats: Serological and
hematological indices. Food Chem Toxicol 2009; 47:
2768-2775.

Ilhan A, Gurel A, Armutcu F, Kamisli S and Iraz M:
Antiepileptogenic and antioxidant effects of Nigella sativa
oil against pentylenetetrazol-induced kindling in mice.
Neuropharmacology 2005; 49: 456-464.

The effects of a diet supplemented with black cumin
(Nigella sativa L.) upon immune potential and antioxidant
marker enzymes and lipid peroxidation in broiler chicks. J
Animal Veterinary Adv 7: 1196-1199.

El-Saleh SC, Al-Sagair OA and Al-Khalaf MI: Thymo-
quinone and Nigella sativa oil protection against
methionine-induced hyperhomocysteinemia in rats. Int J
Cardiol 2004; 93: 19-23.

Boskabady MH, Javan H, Sajady M and Rakhshandeh H:
The possible prophylactic effect of Nigella sativa seed
extract in asthmatic patients. Fundam Clin Pharmacolm
2007; 21: 559-566.

Dirjomuljono M, Kristyono 1, Tjandrawinata RR and
Nofiarny D: Symptomatic treatment of acute tonsillo-
pharyngitis patients with a combination of Nigella sativa
and Phyllanthus niruri extract. Int J Clin Pharmacol Ther
2008; 46: 295-306.

Abdelmeguid NE, Fakhoury R, Kamal SM and Al Wafai
RJ: Effects of Nigella sativa and thymoquinone on
biochemical and subcellular changes in pancreatic -cells
of streptozotocin-induced diabetic rats. J Diabetes 2010; 2:
256-266.

Al-Ghamdi MS: The anti-inflammatory, analgesic, and
antipyretic activity of Nigella sativa. J Ethnopharmacol
2001; 76: 45-48.

Duncker SC, Philippe D, Martin-Paschoud C, Moser M,
Mercenier A and Nutten S: Nigella sativa (black cumin)
seed extract alleviates symptoms of allergic diarrhea in
mice, involving opioid receptors. PLoS One 2012; 7:
€39841.

Hirschberg Y, Shackelford A, Mascioli EA, Babayan VK,
Bistrian BR and Blackburn GL: The response to endotoxin
in guinea pigs after intravenous black currant seed oil.
Lipids 1990; 25: 491-496.

Gheita TA and Kenawy SA: Effectiveness of Nigella
sativa oil in the management of rheumatoid arthritis
patients: a placebo-controlled study. Phytother Res 2012;
26: 1246-1248.

El-Dakhakhny M, Madi NJ, Lambert N and Ammon HP:
Nigella sativa oil, nigellone and derived thymoquinone
inhibit  synthesis of 5-lipoxygenase products in

209


http://www.ncbi.nlm.nih.gov/pubmed/?term=el%20Daly%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=9609969
http://www.ncbi.nlm.nih.gov/pubmed/?term=Doolaanea%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=24697178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mansor%20N%27%5BAuthor%5D&cauthor=true&cauthor_uid=24697178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohd%20Nor%20NH%5BAuthor%5D&cauthor=true&cauthor_uid=24697178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamed%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24697178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamed%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24697178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamed%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24697178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akhtar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Imam%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afroz%20Ahmad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Najmi%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mujeeb%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mujeeb%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mujeeb%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aqil%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24601853
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fragoon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22755056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22755056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22755056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22755056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maxwell%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=10514018
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burits%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10925395
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bucar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=10925395
http://www.ncbi.nlm.nih.gov/pubmed/?term=Houghton%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=7700988
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zarka%20R%5BAuthor%5D&cauthor=true&cauthor_uid=7700988
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20las%20Heras%20B%5BAuthor%5D&cauthor=true&cauthor_uid=7700988
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoult%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=7700988
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kruk%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10879823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Michalska%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10879823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lichszteld%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10879823
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%C5%82adna%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10879823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aboul-Enein%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=10879823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aboul-Enein%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=10879823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Ghamdi%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=14696675
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16425366
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coskun%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16425366
http://www.ncbi.nlm.nih.gov/pubmed/?term=Budancamanak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16425366
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20BH%5BAuthor%5D&cauthor=true&cauthor_uid=15154284
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Dakhakhny%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10967486
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barakat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10967486
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Halim%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=10967486
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aly%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=10967486
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nair%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=2030595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salomi%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=2030595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panikkar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=2030595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panikkar%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=2030595
http://www.ncbi.nlm.nih.gov/pubmed/?term=Latif%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=21472685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karim%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=21472685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zuki%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=21472685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zamri-Saad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21472685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Niu%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=21472685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noordin%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21472685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15785320
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sultana%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15785320
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12755470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12755470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sultana%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12755470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ebru%20U%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burak%20U%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yusuf%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reyhan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arif%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Faruk%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Faruk%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Faruk%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=18801029
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rastogi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20670109
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feroz%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20670109
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pandey%20BN%5BAuthor%5D&cauthor=true&cauthor_uid=20670109
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jagtap%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20670109
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=20670109
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cikman%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24679182
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozkan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24679182
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aras%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=24679182
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soylemez%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24679182
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alkis%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24679182
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taysi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24679182
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseinzadeh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17291733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parvardeh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17291733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asl%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=17291733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadeghnia%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=17291733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ziaee%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17291733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tauseef%20Sultan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19699773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Butt%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=19699773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anjum%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=19699773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ilhan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15913671
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gurel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15913671
http://www.ncbi.nlm.nih.gov/pubmed/?term=Armutcu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15913671
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamisli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15913671
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iraz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15913671
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Saleh%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=14729430
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Sagair%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=14729430
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Khalaf%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=14729430
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boskabady%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sajady%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rakhshandeh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dirjomuljono%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18541126
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kristyono%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18541126
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tjandrawinata%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=18541126
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nofiarny%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18541126
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdelmeguid%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=20923501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fakhoury%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20923501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamal%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20923501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20Wafai%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=20923501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20Wafai%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=20923501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20Wafai%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=20923501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Ghamdi%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=11378280
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duncker%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=22768141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Philippe%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22768141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martin-Paschoud%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22768141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22768141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mercenier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22768141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nutten%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22768141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirschberg%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=2170795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shackelford%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2170795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mascioli%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=2170795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Babayan%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=2170795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bistrian%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=2170795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blackburn%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=2170795
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gheita%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=22162258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kenawy%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22162258
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Dakhakhny%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12065147
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madi%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=12065147
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lembert%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12065147
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ammon%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=12065147

Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

polymorphonuclear leukocytes from rats. Journal
Ethnopharmacol 2002; 81:161-164.

Marsik P, Kokoska L, Landa P, Nepovim A, Soudek P and
Vanek T: In-vitro inhibitory effects of thymol and
quinones of Nigella sativa seeds on cyclooxygenase-1- and
-2-catalyzed prostaglandin E2 biosyntheses. Planta Med
2005; 71:739-742.

Chakravarty N: Inhibition of histamine release from mast
cells by nigellone. Ann Allergy 1993; 70: 237-342.
Boskabady MH, Shirmohammadi B, Jandaghi P and Kiani
S: Possible mechanism(s) for relaxant effect of aqueous
and macerated extracts from Nigella sativa on tracheal
chains of guineapig. BMC Pharmacol. 2004; 4: 3.
El-Dakhakhny M: Studies on the Egyptian Nigella sativa
L. IV. Some pharmacological properties of the seeds'
active principle in comparison to its dihydro compound
and its polymer. Arzneimittel for Schung 1965; 15: 1227-
1229.

Mahmood MS, Gilani AH, Khwaja A, Rashid A and
Ashfag MK: The in-vitro effect of aqueous extract of
Nigella Sativa seeds on nitric oxide production. Phytother
Res 2003; 17: 921-924.

Shahzad M, Yang X, Raza Asim MB, Sun Q, Han Y and
Zhang F: Black seed oil Amelio rat esallergicairway
inflammation by inhibiting T-cell proliferation in rats.
Pulm Pharmacol Ther 2009; 22: 337-343.

Majdalawieh AF, Hmaidan R and Carr RI: Nigella sativa
modulates splenocyte proliferation, Th1/Th2 cytokine
profile, macrophage function and NK anti-tumor activity. J
Ethnopharmacol 2010; 131: 268-275.

Hag A, Lobo PI, Al-Tufail M, Rama NR and Al-Sedairy
ST: Immunomodulatory effect of Nigella sativa proteins
fractionated by lon Exchange Chromatography. Int J
Immunopharmacol 1999; 21: 283-295.

Abuharfeil NM, Salim M and Von Kleist S: Augmentation
of natural killer cell activity in-vivo against tumour cells
by some wild plants from Jordan. Phytother Res 2001; 15:
109-113.

Elmowalid G, Amar AM and Ahmad AA: Nigella sativa
seed extract: 1. Enhancement of sheep macrophage
immune functions in-vitro. Res Vet Sci. 2013; 95: 437-
443.

Wu D, Meydani M, Leka LS, Nightingale Z, Handelman
GJ, Blumberg JB: Effect of dietary supplementation with
black currant seed oil on the immune response of healthy
elderly subjects. Am J Clin Nutr 1999; 70: 536-543.

Abbas AT, Abdel-Aziz MM, Zalata KR and Abd Al-Galel
Tel-D: Effect of dexamethasone and Nigella Sativa on
peripheral blood eosinophil count, IgGl and 1gG2a,
cytokine profiles and lung inflammation in murine model
of allergic asthma. Egypt J Immunol. 2005; 12: 95-102.
Islam SN, Begum P, Ahsan T, Huque S and Ahsan M:
Immunosuppressive and cytotoxic properties of Nigella
Sativa. Phytother Res. 2004; 18: 395-398.

Salomi MJ, Nair SC and Panikkar KR: Inhibitory effects
of Nigella sativa and saffron (Crocus sativus) on chemical
carcinogenesis in mice. Nutr Cancer. 1991; 16: 67-72.
Salomi NJ, Nair SC, Jayawardhanan KK, Varghese CD
and Panikkar KR: Antitumour principles from Nigella
sativa seeds. Cancer Lett. 1992; 63: 41-6.

Swamy SM and Tan BK: Cytotoxic and immuno
potentiating effects of ethanolic extract of Nigella sativa L.
seeds. J Ethnopharmacol. 2000; 70: 1-7.

Rooney S and Ryan MF: Effects of alpha-hederin and
thymoquinone, constituents of Nigella sativa, on human
cancer cell lines. Anticancer Research 2005; 25: 2199-
2204,

International Journal of Pharmacognosy

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

E- ISSN: 2348-3962, P-ISSN: 2394-5583

Kumara SS and Huat BT: Extraction, isolation and
characterization of antitumor principle, alpha-hederin,
from the seeds of Nigella sativa. Planta Med. 2001; 67: 29-
32.

Shafi G, Munshi A, Hasan TN, Alshatwi AA, Jyothy A
and Lei DK: Induction of apoptosis in HeLa cells by
chloroform fraction of seed extracts of Nigella sativa.
Cancer Cell Int. 2009; 9: 29.

Awad EM and Binder BR: In-vitro induction of
endothelial cell fibrinolyticalterations by Nigella sativa.
Phytomedicine. 2005; 12: 194-202.

Ait Mbarek L, Ait Mouse H, Elabbadi N, Bensalah M,
Gamouh A and Aboufatima R: Anti-tumor properties of
black seed (Nigella sativa L.) extracts. Braz J Med Biol
Res. 2007; 40: 839-847.

Mahmoud SS and Torchilin VP: Hormetic / cytotoxic
effects of Nigella sativa seed alcoholic and aqueous
extracts on MCF-7 breast cancer cells alone or in
combination with doxorubicin. Cell Biochem Biophys.
2013; 66: 451-460.

Hasan TN, Shafi G, Syed NA, Alfawaz MA, Alsaif MA
and Munshi A: Methanolic extract of Nigella sativa seed
inhibits Si Hanuman cervical cancer cell proliferation
through apoptosis. Nat Prod Commun. 2013; 8: 213-216.
Salim EI and Fukushima S: Chemopreventive potential of
volatile oil from black cumin (Nigella sativa L.) seeds
against ratcolon carcinogenesis. Nutr Cancer. 2003; 45:
195-202.

Al-Johar D, Shinwari N, Arif J, Al-Sanea N, Jabbar AA
and El-Sayed R: Role of Nigella sativa and a number of its
antioxidant constituents towards azoxymethane-induced
genotoxic effects and colon cancer in rats. Phytother Res.
2008; 22: 1311-1323.

Fathy M and Nikaido T: In-vivo modulation of iNOS
pathway in hepatocellular carcinoma by Nigella sativa.
Environ Health Prev Med. 2013; 18: 377-385.

Abou-Zied MT: Microbial infection control in Zagazig
university surgery hospitals. M.Sc. Thesis Botany
Department ‘‘Microbiology’’ Faculty of Science, Zagazig
University, Benha Branch 2011; 155-157.

Toama MA, El-Alfy TS and El-Fatatry HM: Antimicrobial
activity of the volatile oil of Nigella sativa Linnaeus seeds.
Antimicrob Agents Chemother. 1974; 6: 225-226.
Abu-Al-Basal MA: Influence of Nigellasativafixedoil on
some blood parameters and histopathology of skin in
staphylococcal-infectedBALB/mice. Pak J Biol Sci. 2011;
14: 1038-1046.

Morsi NM: Antimicrobial effect of crude extracts of
Nigella sativa on multiple antibiotics-resistant bacteria.
Acta Microbiol Pol. 2000; 49: 63-74.

Hannan A, Saleem S, Chaudhary S, Barakat M and Arshad
MU: Antibacterial activity of Nigella sativa against
clinical isolates of methicillin-resistant Staphylococcus
aureus. J Ayub Med Coll Abbottabad. 2008; 20: 72-74.
Halawani E: Antibacterial activity of thymoquinone and
thymohydroquinone of Nigella sativa L. and their
interaction with some antibiotics. Adv Biol Res. 2009; 3:
148-152.

Maraga A, Alsharoa NF, Farah H, Albjeirami WM,
Shakya AK and Sallal AJ: Effect of Nigella sativa extract
and oil on aflatoxin production by Aspergillus flavus. Turk
J Biol. 2007; 31:155-159.

O'Mahony R, Al-Khtheeri H, Weerasekera D, Fernando N,
Vaira D, Holton J and Basset C: Bactericidal and anti-
adhesive properties of culinary and medicinal plants
against Helicobacter pylori. World J Gastroenterol. 2005;
11: 7499-7507.

210


http://www.ncbi.nlm.nih.gov/pubmed/?term=Marsik%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16142638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kokoska%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16142638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Landa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16142638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nepovim%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16142638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soudek%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16142638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vanek%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16142638
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chakravarty%20N%5BAuthor%5D&cauthor=true&cauthor_uid=7680846
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boskabady%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=15070429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shirmohammadi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15070429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jandaghi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15070429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15070429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15070429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15070429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Possible+mechanism%28s%29+for+relaxant+effect+of+aqueous+and+macerated+extracts+from+Nigella+sativa+on+tracheal+chains+of+guinea+pig
http://www.ncbi.nlm.nih.gov/pubmed/?term=el-Dakhakhny%20M%5BAuthor%5D&cauthor=true&cauthor_uid=4380349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmood%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=13680825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gilani%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=13680825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khwaja%20A%5BAuthor%5D&cauthor=true&cauthor_uid=13680825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rashid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=13680825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashfaq%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=13680825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahzad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19059494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=19059494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raza%20Asim%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=19059494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=19059494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19059494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19059494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Majdalawieh%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=20600757
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hmaidan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20600757
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carr%20RI%5BAuthor%5D&cauthor=true&cauthor_uid=20600757
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haq%20A%5BAuthor%5D&cauthor=true&cauthor_uid=10408636
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lobo%20PI%5BAuthor%5D&cauthor=true&cauthor_uid=10408636
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Tufail%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10408636
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rama%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=10408636
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Sedairy%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=10408636
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Sedairy%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=10408636
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abuharfeil%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=11268107
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11268107
http://www.ncbi.nlm.nih.gov/pubmed/?term=Von%20Kleist%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11268107
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elmowalid%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23664216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=23664216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=23664216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+seed+extract%3A+1.+Enhancement+of+sheep+macrophage+immune+functions+in+vitro
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abbas%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=16734144
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Aziz%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=16734144
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zalata%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=16734144
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abd%20Al-Galel%20Tel-D%5BAuthor%5D&cauthor=true&cauthor_uid=16734144
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abd%20Al-Galel%20Tel-D%5BAuthor%5D&cauthor=true&cauthor_uid=16734144
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+dexamethasone+and+Nigella+sativa+on+peripheral+blood+eosinophil+count%2C+IgG1+and+IgG2a%2C+cytokine+profiles+and+lung+inflammation+in+murine+model+of+allergic+asthma.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Islam%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=15174000
http://www.ncbi.nlm.nih.gov/pubmed/?term=Begum%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15174000
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahsan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15174000
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huque%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15174000
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahsan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15174000
http://www.ncbi.nlm.nih.gov/pubmed/?term=Immunosuppressive+and+cytotoxic+properties+of+Nigella+sativa.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salomi%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=1923908
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nair%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=1923908
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panikkar%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=1923908
http://www.ncbi.nlm.nih.gov/pubmed/?term=Inhibitory+effects+of+Nigella+sati6a+and+saffron+%28Crocus+sati6us%29+on+chemical+carcinogenesis+in+mice
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salomi%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=1555206
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nair%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=1555206
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jayawardhanan%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=1555206
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varghese%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=1555206
http://www.ncbi.nlm.nih.gov/pubmed/?term=Panikkar%20KR%5BAuthor%5D&cauthor=true&cauthor_uid=1555206
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antitumour+principles+from+Nigella+sativa+seeds
http://www.ncbi.nlm.nih.gov/pubmed/?term=Swamy%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=10720783
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=10720783
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cytotoxic+and+immunopotentiating+effects+of+ethanolic+extract+of+Nigella+sativa+L.+seed
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rooney%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16158964
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ryan%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=16158964
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumara%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=11270717
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huat%20BT%5BAuthor%5D&cauthor=true&cauthor_uid=11270717
http://www.ncbi.nlm.nih.gov/pubmed/?term=Extraction%2C+isolation+and+characterisation+of+antitumor+principle%2C+alpha-hederin%2C+from+the+seeds+of+Nigella+sativa.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shafi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=19943925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Munshi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19943925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasan%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=19943925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alshatwi%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=19943925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jyothy%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19943925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lei%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=19943925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Induction+of+apoptosis+in+HeLa+cells+by+chloroform+fraction+of+seed+extracts+of+Nigella+sativa
http://www.ncbi.nlm.nih.gov/pubmed/?term=Awad%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=15830841
http://www.ncbi.nlm.nih.gov/pubmed/?term=Binder%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=15830841
http://www.ncbi.nlm.nih.gov/pubmed/?term=In+vitro+induction+of+endothelial+cell+fibrinolytic+alterations+by+Nigella+sativa
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ait%20Mbarek%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17581684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ait%20Mouse%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17581684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elabbadi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17581684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bensalah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17581684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gamouh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17581684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aboufatima%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17581684
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-tumor+properties+of+blackseed+%28Nigella+sativa+L.%29+extracts
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-tumor+properties+of+blackseed+%28Nigella+sativa+L.%29+extracts
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anti-tumor+properties+of+blackseed+%28Nigella+sativa+L.%29+extracts
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahmoud%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=23242945
http://www.ncbi.nlm.nih.gov/pubmed?term=Torchilin%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=23242945
http://www.ncbi.nlm.nih.gov/pubmed/23242945
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasan%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=23513732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shafi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23513732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Syed%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=23513732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alfawaz%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23513732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alsaif%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23513732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Munshi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23513732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Methanolic+extract+of+Nigella+sativa+seed+inhibits+SiHa+human+cervical+cancer+cell+proliferation+through+apoptosis.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salim%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=12881014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukushima%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12881014
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chemopreventive+potential+of+volatile+oil+from+black+cumin+%28Nigella+sativa+L.%29+seeds+against+rat+colon+carcinogenesis.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Johar%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18570215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shinwari%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18570215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arif%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18570215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Sanea%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18570215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jabbar%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=18570215
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Sayed%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18570215
http://www.ncbi.nlm.nih.gov/pubmed/?term=Role+of+Nigella+sativaand+a+number+of+its+antioxidant+constituents+towards+azoxymethane-induced+genotoxic+effects+and+colon+cancer+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fathy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23609474
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nikaido%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23609474
http://www.ncbi.nlm.nih.gov/pubmed/?term=In+vivo+modulation+of+iNOS+pathway+in+hepatocellular+carcinoma+by+Nigella+sativa.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Toama%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15828195
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Alfy%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=15828195
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Fatatry%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=15828195
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antimicrobial+activity+of+the+volatile+oil+of+Nigella+sativa+Linneaus+seeds
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Al-Basal%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=22590837
http://www.ncbi.nlm.nih.gov/pubmed/?term=Influence+of+Nigella+sativa+fixed+oil+on+some+blood+parameters+and+histopathology+of+skin+in+staphylococcal-infected+BALB%2Fc+mice.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morsi%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=10997492
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antimicrobial+effect+of+crude+extracts+of+Nigella+sativa+on+multiple+antibiotics-resistant+bacteria
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hannan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saleem%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barkaat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arshad%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arshad%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arshad%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=19610522
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anti+bacterial+activity+of+Nigella+sativa+against+clinical+isolates+of+methicillin+resistant+Staphylococcus+aureus.
http://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Mahony%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Khtheeri%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weerasekera%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fernando%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vaira%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Holton%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Basset%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16437723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bactericidal+and+anti-adhesive+properties+of+culinary+and+medicinal+plants+against+Helicobacter+pylori.

Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

Zaidi SF, Yamada K, Kadowaki M, Usmanghani K and
Sugiyama T: Bactericidal activity of medicinal plants,
employed for the treatment of gastrointestinal ailments,
against Helicobacter pylori. J Ethnopharmacol. 2009; 121:
286-291.

Nazrul Islam SK, Begum F, Ahsan T and Saiful Hague
MA: Immunosuppressive and cytotoxic properties of
Nigella sativa. Phytother Res. 2004; 18: 395-398.

Bayir Y, Albayrak A, Can |, Karagoz Y, Cakir A and
Suleyman H: Nigella sativa as a potential therapy for the
treatment of lung injury caused by cecal ligation and
puncture-induceds epsismodel in rats. Cell Mol Biol
(Noisy-le-grand). 2012; 58: OL1680-1687.

Aboul-Ela El: Cytogenetic studies on Nigella sativa seeds
extract and thymoquinone on mouse cells infected with
schistosomiasis using karyotyping. Mutat Res. 2002; 516:
11-17.

Gharib B, Abdallahi OM, Dessein H and De Reggi M:
Development of eosinophil peroxidase activity and
concomitant alteration of the antioxidant defenses in the
liver of mice infected with Schistosoma mansoni. J
Hepatol. 1999; 30: 594-602.

Khan MA, Ashfag MK, Zuberi HS, Mahmood MS and
Gilani AH: The in-vivo antifungalactivity of the aqueous
extract from Nigella sativa seeds. Phytother Res. 2003; 17:
183-186.

Aljabre SH, Randhawa MA, Akhtar N, Alakloby OM,
Alqurashi AM and Aldossary A: Antidermatophyteactivity
of ether extract of Nigella sativa and its active principle,
thymoquinone. J Ethnopharmacol. 2005; 101: 116-119.
Mahmoudvand H, Sepahvand A, Jahanbakhsh S, Ezatpour
B and Ayatollah Mousavi SA: Evaluation of antifungal
activities of the essential oil and various extracts of Nigella
sativa and its main component, thymoquinone against
pathogenic dermatophyte strains. J Mycol Med. 2014; 24:
e155-161.

Nilforoushzadeh MA, Hejazi SH, Zarkoob H, Shirani-
Bidabadi L and Jaffary L: Efficacy of adding topical
honey-based hydroalcoholic extract Nigella sativa 60%
compared to honey alone in patients with cutaneous
leishmaniasis receiving intralesional glucantime. J Skin
Leishmaniasis 2010; 1: 26-31.

Okeola VO, Adaramoye OA, Nneji CM, Falade CO,
Farombi EO and Ademowo OG: Antimalarial and
antioxidant activities of methanolic extract of Nigella
sativa seeds (black cumin) in mice infected with
Plasmodium yoellinigeriensis. Parasitol Res. 2011; 108:
1507-1512.

El-Kadi A and Kandil O: The black seed (Nigella sativa)
as a natural immune enhancer. In: Proceedings of the First
International Conference on Scientific Miracles of Quran
and Sunnah, Islamabad, Pakistan 1987; 1

Tiirkdogan MK, Ozbek H, Yener Z, Tuncer I. Uygan | and
Ceylan E: The role of Urtica dioica and Nigella sativa in
the prevention of carbon tetrachloride-induced hepato-
toxicity in rats. Phytother Res. 2003; 17: 942-946.

Meral | and Kanter M: Effects of Nigella sativa L. and
Urtica dioica L. on the selected mineral status and
hematological values in CCl4-treated rats. Biol Trace Elem
Res. 2003; 96: 263-270.

Kanter M, Meral |, Dede S, Gunduz H, Cemek M and
Ozbek H: Effects of Nigella sativa L. and Urtica dioica L.
on lipid peroxidation, antioxidant enzyme systems and
some liver enzymes in CCl,-treated rats. J Vet Med A
Physiol Pathol Clin Med. 2003; 50: 264-268.

El-Sayed WM: Upregulation of chemoprotective enzymes
and glutathione by Nigella sativa (black seed) and

International Journal of Pharmacognosy

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

E- ISSN: 2348-3962, P-ISSN: 2394-5583

thymoquinone in CCl,-intoxicated rats. Int J Toxicol 2011;
30: 707-714.

Yildiz F, Coban S, Terzi A, Ates M, Aksoy N and Cakir
H: Nigella sativa relieves the deleterious effects of
ischemia reperfusion injury on the liver. World J
Gastroenterol. 2008; 14: 5204-5209.

Coban S, Yildiz F, Terzi A, Al B, Aksoy N, Bitiren M and
Celik H: The effects of Nigella sativa on bile duct ligation
induced-liver injury in rats. Cell Biochem Funct. 2010; 28:
83-88.

Mahmoud MR, El-Abhar HS and Saleh S: The effect of
Nigella sativa oil against the liver damage induced by
Schistosomamansoni infection in mice. J Ethnopharmacol.
2002; 79: 1-11.

Al-Hader AA, Agel MB and Hasan ZA: Hypoglycemic
effects of the volatile oil of Nigella sativa seeds. Int J
Pharmacogn. 1993; 31: 96-100.

Houcher Z, Boudiaf K, Benboubetra M and Houcher B:
Effects of methanolic extracts and commercial oil of
Nigella sativa L. on blood glucose and antioxidant
capacity in alloxan-induced diabetic rats. Pteridines. 2007;
18: 8-18.

Pari L and Sankaranarayanan C: Beneficial effects of
thymoquinone on hepatic key enzymes in streptozotocin-
nicotinamide-induced diabetic rats. Life Sci. 2009; 85:
830-834.

Meddah B, Ducroc R, El Abbes Faouzi M, Eto B,
Mahraoui L, Benhaddou-Andaloussi A, Martineau LC,
Cherrah Y and Haddad PS: Nigella sativa inhibits
intestinal glucose absorption and improves glucose
tolerance in rats. J Ethnopharmacol. 2009; 121: 419-424.
El-Dakhakhny M, Mady N, Lambert N and Ammon HP:
The hypoglycemic effect of Nigella sativa oil is mediated
by extrapancreatic actions. Planta Med. 2002; 68: 465-466.
Al-Awadi F, Fatania H and Shamte U: The effect of a
plant mixture extract on liver gluconeogenesis in
streptozotocin induced diabetic rats. Diabetes Res. 1991;
18: 163-168.

Farrah KM, Atoji Y, Shimizu Y and Takewaki T:
Isulinotropic  properties of Nigella sativa oil in
Streptozotocin plus Nicotinamide diabetic hamster. Res
Vet Sci. 2002; 73: 279-282.

Hamdy NM and Taha RA. Effects of Nigellasativaoil and
thymoquinone on oxidative stress and neuropathy in
streptozotocin-induced diabetic rats. Pharmacology. 2009;
84:127-134.

Le PM, Benhaddou-Andaloussi A, Elimadi A, Settaf A,
Cherrah Y and Haddad PS: The petroleum ether extract of
Nigellasativaexertslipid-lowering and insulin-sensitizing
actions in the rat. J Ethnopharmacol. 2004; 94: 251-259.
Altan MF, Kanter M, Donmez S, Kartal ME and Buyukbas
S: Combination therapy of Nigella sativa and human
parathyroid hormone on bone mass, biomechanical
behavior, and structure in streptozotocin-induced diabetic
rats. Acta Histochem. 2007; 109: 304-314.

Hadjzadeh A, Khoei A, Hadjzadeh Z and Parizady M:
Ethanolic extract of Nigella sativa L. seeds on ethylene
glycol induced kidney calculi in rats. Urology J 2007; 4;
86-90.

Benhaddou-Andaloussi A, Martineau LC, Spoor D, Vuong
T, Leduc C and Joly E: Antidiabetic activity of Nigella
sativa seed extract in cultured pancreatic beta-cells,
skeletal muscle cells, and adipocytes. Pharm Biol 2008;
46: 96-104.

Benhaddou-Andaloussi A, Martineau LC, Vallerand D,
Haddad Y, Afshar A and Settaf A: Multiple molecular
targets under lie the antidiabetic effect of Nigella sativa

211


http://www.ncbi.nlm.nih.gov/pubmed/?term=Zaidi%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=19041711
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19041711
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kadowaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19041711
http://www.ncbi.nlm.nih.gov/pubmed/?term=Usmanghani%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19041711
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sugiyama%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19041711
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bactericidal+activity+of+medicinal+plants%2C+employed+for+the+treatment+of+gastrointestinal+ailments%2C+against+Helicobacter+pylori
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bayir%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22762529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Albayrak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22762529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Can%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22762529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karagoz%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22762529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cakir%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22762529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suleyman%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22762529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+as+a+potential+therapy+for+the+treatment+of+lung+injury+caused+by+cecal+ligation+and+puncture-induced+sepsis+model+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+as+a+potential+therapy+for+the+treatment+of+lung+injury+caused+by+cecal+ligation+and+puncture-induced+sepsis+model+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+as+a+potential+therapy+for+the+treatment+of+lung+injury+caused+by+cecal+ligation+and+puncture-induced+sepsis+model+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aboul-Ela%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=11943605
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cytogenetic+studies+on+Nigella+sativa+seeds+extract+and+thymoquinone+on+mouse+cells+infected+with+schistosomiasis+using+karyotyping
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gharib%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10207800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdallahi%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=10207800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dessein%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10207800
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Reggi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10207800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Development+of+eosinophil+peroxidase+activity+and+concomitant+alteration+of+the+antioxidant+defenses+in+the+liver+of+mice+infected+with+Schistosoma+mansoni
http://www.ncbi.nlm.nih.gov/pubmed/?term=Development+of+eosinophil+peroxidase+activity+and+concomitant+alteration+of+the+antioxidant+defenses+in+the+liver+of+mice+infected+with+Schistosoma+mansoni
http://www.ncbi.nlm.nih.gov/pubmed/?term=Development+of+eosinophil+peroxidase+activity+and+concomitant+alteration+of+the+antioxidant+defenses+in+the+liver+of+mice+infected+with+Schistosoma+mansoni
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=12601685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashfaq%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=12601685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zuberi%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=12601685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmood%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=12601685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gilani%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=12601685
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+in+vivo+antifungal+activity+of+the+aqueous+extract+from+Nigella+sativa+seeds
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aljabre%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=15908151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Randhawa%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15908151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akhtar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15908151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alakloby%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=15908151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alqurashi%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=15908151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aldossary%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15908151
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antidermatophyte+activity+of+ether+extract+of+Nigella+sativa+and+its+active+principle%2C+thymoquinone
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoudvand%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sepahvand%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jahanbakhsh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ezatpour%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ezatpour%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ezatpour%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ayatollahi%20Mousavi%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=25442918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+antifungal+activities+of+the+essential+oil+and+various+extracts+of+Nigella+sativa+and+its+main+component%2C+thymoquinone+against+pathogenic+dermatophyte+strains
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okeola%20VO%5BAuthor%5D&cauthor=true&cauthor_uid=21153838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adaramoye%20OA%5BAuthor%5D&cauthor=true&cauthor_uid=21153838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nneji%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=21153838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Falade%20CO%5BAuthor%5D&cauthor=true&cauthor_uid=21153838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farombi%20EO%5BAuthor%5D&cauthor=true&cauthor_uid=21153838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ademowo%20OG%5BAuthor%5D&cauthor=true&cauthor_uid=21153838
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antimalarial+and+antioxidant+activities+of+methanolic+extract+of+Nigella+sativa+seeds+%28black+cumin%29+in+mice+infected+with+Plasmodium+yoelli+nigeriensis
http://www.ncbi.nlm.nih.gov/pubmed/?term=T%C3%BCrkdo%C4%9Fan%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=13680830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozbek%20H%5BAuthor%5D&cauthor=true&cauthor_uid=13680830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yener%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=13680830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tuncer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=13680830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uygan%20I%5BAuthor%5D&cauthor=true&cauthor_uid=13680830
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ceylan%20E%5BAuthor%5D&cauthor=true&cauthor_uid=13680830
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+role+of+Urtica+dioicaand+Nigella+sativain+the+prevention+of+carbon+tetra-chloride-induced+hepatotoxicity+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meral%20I%5BAuthor%5D&cauthor=true&cauthor_uid=14716106
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14716106
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+L.+and+Urtica+dioica+L.+on+selected+mineral+status+and+hematological+values+in+CCl4-treated+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+L.+and+Urtica+dioica+L.+on+selected+mineral+status+and+hematological+values+in+CCl4-treated+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+L.+and+Urtica+dioica+L.+on+selected+mineral+status+and+hematological+values+in+CCl4-treated+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14567515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meral%20I%5BAuthor%5D&cauthor=true&cauthor_uid=14567515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dede%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14567515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gunduz%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14567515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cemek%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14567515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozbek%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14567515
http://www.ncbi.nlm.nih.gov/pubmed/14567515
http://www.ncbi.nlm.nih.gov/pubmed/14567515
http://www.ncbi.nlm.nih.gov/pubmed/14567515
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Sayed%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=21994235
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildiz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coban%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Terzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ates%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aksoy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cakir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cakir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cakir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18777598
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+relieves+the+deleterious+effects+of+ischemia+reperfusion+injury+on+liver
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+relieves+the+deleterious+effects+of+ischemia+reperfusion+injury+on+liver
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+relieves+the+deleterious+effects+of+ischemia+reperfusion+injury+on+liver
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coban%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildiz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Terzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aksoy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bitiren%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Celik%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20029957
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effects+of+Nigella+sativa+on+bile+duct+ligation+induced-liver+injury+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoud%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=11744288
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Abhar%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=11744288
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11744288
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+Nigella+sativa+oil+against+the+liver+damage+induced+by+Schistosoma+mansoni+infection+in+mice.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pari%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19903489
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sankaranarayanan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19903489
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beneficial+effects+of+thymoquinone+on+hepatic+key+enzymes+in+streptozotocin-nicotinamide+induced+diabetic+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meddah%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ducroc%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Abbes%20Faouzi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eto%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahraoui%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benhaddou-Andaloussi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martineau%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cherrah%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haddad%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=19061948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+inhibits+intestinal+glucose+absorption+and+improves+glucose+tolerance+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Dakhakhny%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12058330
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mady%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12058330
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lembert%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12058330
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ammon%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=12058330
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+hypoglycemic+effect+of+Nigella+sativa+oil+is+mediated+by+extrapancreatic+actions
http://www.ncbi.nlm.nih.gov/pubmed/?term=al-Awadi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=1842751
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fatania%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1842751
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shamte%20U%5BAuthor%5D&cauthor=true&cauthor_uid=1842751
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+a+plant+mixture+on+liver+gluconeogenesis+in+streptozotocin-induced+diabetic+rats.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fararh%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=12443686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atoji%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12443686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=12443686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takewaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12443686
http://www.ncbi.nlm.nih.gov/pubmed/?term=Isulinotropic+properties+of+Nigella+sativa+oil+in+streptozotocin+plus+nicotinamide+diabetic+hamster
http://www.ncbi.nlm.nih.gov/pubmed/?term=Isulinotropic+properties+of+Nigella+sativa+oil+in+streptozotocin+plus+nicotinamide+diabetic+hamster
http://www.ncbi.nlm.nih.gov/pubmed/?term=Isulinotropic+properties+of+Nigella+sativa+oil+in+streptozotocin+plus+nicotinamide+diabetic+hamster
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hamdy%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=19684436
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taha%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=19684436
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+oil+and+thymoquinone+on+oxidative+stress+and+neuropathy+in+streptozotocin-induced+diabetic+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=15325727
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benhaddou-Andaloussi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15325727
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elimadi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15325727
http://www.ncbi.nlm.nih.gov/pubmed/?term=Settaf%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15325727
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cherrah%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=15325727
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haddad%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=15325727
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+petroleum+ether+extract+of+Nigella+sativa+exerts+lipid-lowering+and+insulin-sensitizing+actions+in+the+rat
http://www.ncbi.nlm.nih.gov/pubmed/?term=Altan%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Donmez%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kartal%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buyukbas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buyukbas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buyukbas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17395251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Combination+therapy+of+Nigella+sativa+and+human+parathyroid+hormone+on+bone+mass%2C+biomechanical+behavior+and+structure+in+streptozotocin-induced+diabetic+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benhaddou-Andaloussi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19788435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martineau%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=19788435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vallerand%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19788435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haddad%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19788435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afshar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19788435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Settaf%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19788435

Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

seed extract in skeletal muscle, adipocyte and liver cells.
Diabetes Obes Metab. 2010; 12: 148-157.

Kanter M: Effects of Nigella sativa and its major
constituent, thymoquinone on sciatic nerves in
experimental diabetic neuropathy. Neurochem Res. 2008;
33: 87-96.

Alimohammadi S, Hobbenaghi R, Javanbakht J,
Kheradmand D, Mortezaee R and Tavakoli M: Protective
and antidiabetic effects of extract from Nigella sativa on
blood glucose concentrations against streptozotocin (STZ)-
induced diabetic in rats: an experimental study with
histopathological evaluation. Diagn Pathol. 2013; 8: 137.
Sharrif M: Nigella sativa Traditional Usages (Black Seed).
Adv Environment Biol 2011; 5: 5-16.

Bin Sayeed MS, Asaduzzaman M, Morshed H, Hossain
MM, Kadir MF and Rahman MR: The effect of Nigella
sativa Linn. seed on memory, attention, and cognition in
healthy human volunteers. J Ethnopharmacol. 2013; 148:
780-786.

Jalali MR and Roghani M: The effect of Nigella sativa on
learning and memory in male diabetic rats. Basic Clin
Neurosci. 2009; 1: 32-34.

Beheshti F, Hosseini M, Shafei MN, Soukhtanloo M,
Ghasemi S and Vafaee F: The effects of Nigella sativa
extract on hypothyroidism-associated learning and
memory impairment during neonatal and juvenile growth
in rats. Nutr Neurosci. 2014; 2.

Hosseini M, Mohammadpour T, Karami R, Rajaei Z,
Sadeghnia HR and Soukhtanloo M: Effects of the hydro-
alcoholic extract of Nigella sativa on scopolamine-
induceds patialmemory impairment in rats and its possible
mechanism. Chin J Integr Med. 2014,

El-Naggar T, Gomez-Serranillos MP, Palomino OM, Arce
C and Carretero ME: Nigella sativa L. Seed extract
modulates the neurotransmitter amino acids release in
cultured neurons in vitro. J Biomed Biotechnol. 2010;
2010: 398312.

Al-Naggar TB, Gémez-Serranillos MP, Carretero ME and
Villar AM: Neuropharmacological activity of Nigella
sativa L. extracts. J Ethnopharmacol. 2003; 88: 63-68.
Abdel-Fattah AM, Matsumoto K and Watanabe H:
Antinociceptive effects of Nigella sativa oil and its major
component, thymoquinone, in mice. Eur J Pharmacol.
2000; 400: 89-97.

Arafa NM, Abdel-Rahman M, El-khadragy MF and
Kassab RB: Evaluation of the possible epileptogenic
activity of ciprofloxacin: the role of Nigella sativa on
amino acids neurotransmitters. Neurochem Res. 2013; 38:
174-185.

Akhondian J, Parsa A and Rakhshande H: The effect of
NigellasativaL. (Black cumin seed) on intractable pediatric
seizures. Med Sci Monit. 2007; 13: CR555-9.

Hobbenaghi R, Javanbakht J, Sadeghzadeh Sh, Kheradm
and D, Abdi FS and Jaberi MH: Neuroprotective effects of
Nigella sativa extract on cell death in hippocampal neurons
following experimental global cerebral ischemia-
reperfusion injury in rats. J Neurol Sci. 2014; 337: 74-79.
Akhtar M, Maikiyo AM, Khanam R, Mujeeb M, Aqil M
and Najmi AK: Ameliorating effects of two extracts of
Nigella Sativa in middle cerebralarteryoccludedrat. J
Pharm Bioallied Sci. 2012; 4: 70-75.

Kanter M, Coskun O, Kalayci M, Buyukbas S and Cagavi
F:  Neuroprotective effects of Nigella sativa on
experimental spinal cord injury in rats. Hum Exp Toxicol.
2006; 25: 127-133.

Abdel-Zaher AO, Abdel-Rahman MS and Elwasei FM:
Protective effect of Nigella sativa oil against tramadol-

International Journal of Pharmacognosy

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

E- ISSN: 2348-3962, P-ISSN: 2394-5583

induced tolerance and dependence in mice: the role of
nitric oxide and oxidative stress. Neurotoxicology. 2011;
32:725-733.

Abdel-Zaher AO, Abdel-Rahman MS and ELwasei FM:
Blockade of nitric oxide overproduction and oxidative
stress by Nigella sativa oil attenuates morphine-induced
tolerance and dependence in mice. Neurochem Res. 2010;
35: 1557-1565.

Guha D, Biswas D and Purkayastha S: Suppression of
penicillin-induced epileptiform activity by Nigella sativa:
possible mediation by neurotransmitters. Biog Amines.
2005; 19: 309-321.

Kanter M: Protective effects of Nigella sativa on the
neuronal injury in frontal cortex and brain stem after
chronic toluene exposure. Neurochem Res. 2008; 33:
2241-2249.

Kanter M, Demir H, Karakaya C and Ozbek H:
Gastroprotective activity of Nigella sativa L. oil and its
constituent, thymoquinone against acute alcohol-induced
gastric mucosal injury in rats. World J Gastroenterol.
2005; 11: 6662-6666.

Kanter M, Coskun O and Uysal H: The antioxidative and
antihistaminic effect of Nigella sativa and its major
constituent, thymoquinone on ethanol-induced gastric
mucosal damage. Arch Toxicol. 2006; 80: 217-224.
Tayman C, Cekmez F, Kafa IM, Canpolat FE, Cetinkaya
M and Uysal S: Beneficial effects of Nigellasativaoil on
intestinal damage in necrotizing enterocolitis. J Invest
Surg. 2012; 25: 286-294.

Anti-ulcer activity of NS-EA 51, A fraction of Nigella
sativa seed, in histamine plus pylorus-ligated and
hypothermia plus restrain stressed rat models. J pharm
Res. 2013; 6: 16-20.

El-Abhar HS, Abdallah DM and Saleh S: Gastroprotective
activity of N. sativa oil and its constituent, thymoquinone,
against gastric mucosal injury induced by ischemia/
reperfusion in rats. J Ethnopharmacol. 2003; 84: 251-258.
Agel M: Effects of Nigella sativa seeds on intestinal
smooth muscle. Int J Pharmacognosy. 1993; 31: 55-66.
Tsuji S, Kawano S, Sato N and Kamada T: Mucosal blood
flowstasis and hypoxemia as the pathogenesis of acute
gastric mucosalinjury: the role of endogenous leukotriene
and prostaglandins. J Clin Gastroenterol. 1990; 12: S85-
91.

Campbell WB and Halushka PV: Lipid-derived autacoids.
Eicosanoids and platelet-activating factors. In: Hardman,
J.G., Limbird, L.E., Molinoff, P.B., Ruddon, R.W.,
Gilman, A.G. (Eds.), Goodman and Gilman’s. The
Pharmacological Basis of Therapeutics. McGraw-Hill,
New York, 1996: 601-616.

Akhtar AM, Ahmad KD, Gilani SN and Nazir A:
Antiulcer effects of aqueous extracts of Nigella sativa and
Pongamia pinnata in rats. Fitoterpia. 1996; 57: 195-199.
Yaman | and Balikci E: Protective effects of Nigella sativa
against gentamicin-induced nephrotoxicity in rats. Exp
Toxicol Pathol. 2010; 62: 183-190.

Uz E, Bayrak O, Uz E, Kaya A, Bayrak R and Uz B:
Nigella sativa oil for prevention of chronic cyclosporine
nephro toxicity: an experimental model. Am J Nephrol.
2008; 28: 517-522.

Yildiz F, Coban S, Terzi A, Savas M, Bitiren M, Celik H
and Aksoy N: Protective effects of Nigella sativa against
ischemia-reperfusion injury of kidneys. Ren Fail. 2010;
32:126-131.

Bayrak: Nigella sativa protects against ischemia/
reperfusion injury in rat kidneys. Nephrol Dial Transplant.
2008; 23: 2206-2212.

212


http://www.ncbi.nlm.nih.gov/pubmed/?term=Multiple+molecular+targets+underlie+the+antidiabetic+effect+of+Nigella+sativa+seed+extract+in+skeletal+muscle%2C+adipocyte+and+liver+cells.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17713854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+and+its+major+constituent%2C+thymoquinone+on+sciatic+nerves+in+experimental+diabetic+neuropathy
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alimohammadi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23947821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hobbenaghi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23947821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javanbakht%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23947821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kheradmand%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23947821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mortezaee%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23947821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tavakoli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23947821
http://www.ncbi.nlm.nih.gov/pubmed/?term=Protective+and+antidiabetic+effects+of+extract+from+Nigella+sativa+on+blood+glucose+concentrations+against+streptozotocin+%28STZ%29-induced+diabetic+in+rats%3A+an+experimental+study+with+histopathological+evaluation
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bin%20Sayeed%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asaduzzaman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morshed%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hossain%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hossain%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hossain%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kadir%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahman%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=23707331
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+Nigella+sativa+Linn.+seed+on+memory%2C+attention+and+cognition+in+healthy+human+volunteers.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beheshti%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25087773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25087773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shafei%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=25087773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soukhtanloo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25087773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghasemi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25087773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vafaee%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25087773
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effects+of+Nigella+sativa+extract+on+hypothyroidism-associated+learning+and+memory+impairment+during+neonatal+and+juvenile+growth+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24584756
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohammadpour%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24584756
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karami%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24584756
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rajaei%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24584756
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadeghnia%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=24584756
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soukhtanloo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24584756
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+the+hydro-alcoholic+extract+of+Nigella+Sativa+on+scopolamine-induced+spatial+memory+impairment+in+rats+and+its+possible+mechanism
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Naggar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez-Serranillos%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palomino%20OM%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arce%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arce%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arce%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carretero%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=20625485
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+L.+seed+extract+modulates+the+neurotransmitter+amino+acids+release+in+cultured+neurons+in+vitro.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Naggar%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=12902052
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez-Serranillos%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=12902052
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carretero%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=12902052
http://www.ncbi.nlm.nih.gov/pubmed/?term=Villar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=12902052
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neuropharmacological+activity+of+Nigella+sativa+L.+extracts
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Fattah%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=10913589
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsumoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10913589
http://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10913589
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antinociceptive+effects+of+Nigella+sativa+oil+and+its+major+component%2C+thymoquinone%2C+in+mice.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arafa%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=23086472
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Rahman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23086472
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-khadragy%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=23086472
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kassab%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=23086472
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+the+possible+epileptogenic+activity+of+ciprofloxacin%3A+the+role+of+Nigella+sativa+on+amino+acids+neurotransmitters
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akhondian%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18049435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parsa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18049435
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rakhshande%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18049435
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+Nigella+sativa+L.+%28black+cumin+seed%29+on+intractable+pediatric+seizures
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hobbenaghi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javanbakht%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadeghzadeh%20Sh%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kheradmand%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kheradmand%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kheradmand%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdi%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jaberi%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24314720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neuroprotective+effects+of+Nigella+sativa+extract+on+cell+death+in+hippocampal+neurons+following+experimental+global+cerebral+ischemia-reperfusion+injury+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akhtar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22368403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maikiyo%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22368403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khanam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22368403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mujeeb%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22368403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aqil%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22368403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Najmi%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=22368403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ameliorating+effects+of+two+extracts+of+Nigella+sativa+in+middle+cerebral+artery+occluded+rat
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ameliorating+effects+of+two+extracts+of+Nigella+sativa+in+middle+cerebral+artery+occluded+rat
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ameliorating+effects+of+two+extracts+of+Nigella+sativa+in+middle+cerebral+artery+occluded+rat
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coskun%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalayci%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buyukbas%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cagavi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cagavi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cagavi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16634331
http://www.ncbi.nlm.nih.gov/pubmed/16634331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Zaher%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=21855572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Rahman%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=21855572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elwasei%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=21855572
http://www.ncbi.nlm.nih.gov/pubmed/?term=Protective+effect+of+Nigella+sativa+oil+against+tramadol-induced+tolerance+and+dependence+in+mice%3A+role+of+nitric+oxide+and+oxidative+stress
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Zaher%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=20552271
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Rahman%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=20552271
http://www.ncbi.nlm.nih.gov/pubmed/?term=ELwasei%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=20552271
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blockade+of+nitric+oxide+overproduction+and+oxidative+stress+by+Nigella+sativa+oil+attenuates+morphine-induced+tolerance+and+dependence+in+mice
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18427986
http://www.ncbi.nlm.nih.gov/pubmed/?term=Protective+effects+of+Nigella+sativa+on+the+neuronal+injury+in+frontal+cortex+and+brain+stem+after+chronic+toluene+exposure
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16425361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demir%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16425361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karakaya%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16425361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozbek%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16425361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gastroprotective+activity+of+Nigella+sativa+L+oil+and+its+constituent%2C+thymoquinone+against+acute+alcohol-induced+gastric+mucosal+injury+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16240107
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coskun%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16240107
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uysal%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16240107
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+antioxidative+and+antihistaminic+effect+of+Nigella+sativa+and+its+major+constituent%2C+thymoquinone+on+ethanol-induced+gastric+mucosal+damage
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tayman%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cekmez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kafa%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Canpolat%20FE%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uysal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22571716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beneficial+effects+of+Nigella+sativa+oil+on+intestinal+damage+in+necrotizing+enterocolitis
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beneficial+effects+of+Nigella+sativa+oil+on+intestinal+damage+in+necrotizing+enterocolitis
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beneficial+effects+of+Nigella+sativa+oil+on+intestinal+damage+in+necrotizing+enterocolitis
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Abhar%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=12648823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdallah%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=12648823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saleh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12648823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gastroprotective+activity+of+Nigella+sativa+oil+and+its+constituent%2C+thymoquinone+against+gastric+mucosal+injury+induced+by+ischaemia%2Freperfusion+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsuji%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2212555
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kawano%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2212555
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sato%20N%5BAuthor%5D&cauthor=true&cauthor_uid=2212555
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamada%20T%5BAuthor%5D&cauthor=true&cauthor_uid=2212555
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mucosal+blood+flow+stasis+and+hypoxemia+as+the+pathogenesis+of+acute+gastric+mucosal+injury%3A+role+of+endogenous+leukotrienes+and+prostaglandins
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yaman%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19398313
http://www.ncbi.nlm.nih.gov/pubmed/?term=Balikci%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19398313
http://www.ncbi.nlm.nih.gov/pubmed/19398313
http://www.ncbi.nlm.nih.gov/pubmed/19398313
http://www.ncbi.nlm.nih.gov/pubmed/19398313
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18223305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bayrak%20O%5BAuthor%5D&cauthor=true&cauthor_uid=18223305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18223305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18223305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bayrak%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18223305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18223305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+oil+for+prevention+of+chronic+cyclosporine+nephrotoxicity%3A+an+experimental+model.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildiz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coban%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Terzi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Savas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bitiren%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Celik%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aksoy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20113278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Protective+effects+of+Nigella+sativa+against+ischemia-reperfusion+injury+of+kidneys

Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

Fallah Huseini H, Amini M, Mohtashami R,
Ghamarchehre ME, Sadeghi Z, Kianbakht S and Fallah
Huseini A: Blood pressure lowering effect of Nigella
sativa L. seed oil in healthy volunteers: a randomized,
double-blind, placebo-controlled clinical trial. Phytother
Res. 2013; 27: 1849-1853.

Dehkordi FR and Kamkhah AF: The antihypertensive
effect of Nigella sativa seed extract in patients with mild
hypertension. Fundam Clin Pharmacol. 2008; 22; 447-452.
Seif AA: Nigella sativa attenuates myocardial ischemicre
perfusion injury in rats. J Physiol Biochem. 2013; 69: 937-
944,

El-Bahai MN, Al-Hariri MT, Yar T and Bamosa AO:
Cardiac inotropic and hypertrophic effects of Nigella
sativa supplementation in rats. Int J Cardiol. 2009; 131:
el115-7.

Boskabady MH, Shafei MN and Parsaee H: Effects of
aqueous and macerated extracts from Nigella sativa on
guine apig isolated heart activity. Pharmazie. 2005; 60:
943-948.

Niazmand S, Fereidouni E, Mahmoudabady M and
Mousavi SM: Endothelium-independent vasorelaxant
effects of hydroalcoholic extract from Nigellasativaseed in
rat aorta: the roles of Ca®* and K* channels. Biomed Res
Int. 2014; 2014: 247054.

Mahmoud YA and Christensen SB: Oleic and linoleic
acids are active principles in Nigella sativa and stabilize an
E(2)P conformation of the Na, K-ATPase. Fatty acids
differentially regulate cardiac glycoside interaction with
the pump. Biochim Biophys Acta. 2011; 1808: 2413-2420.

Salama RB: Sterols in the seed oil of Nigella sativa. Planta
Med. 1973; 24: 375-377.
Ave-Sina:  Law in Medicine (Sharafkhandy, A.

(Interpreter)) Ministry of Guidance Publication, Tehran,
1990: 314

Mahfouz M, Abdel Maguid R and El-Dakhakhny M:
Effectiveness of nigellone in asthma in adults. Alexandria
Med J. 1960; 6: 543-547.

Boskabady MH, Mohsenpoor N and Takaloo L: Anti-
asthmatic effect of Nigella sativa in airways of asthmatic
patients. Phytomedicine. 2010; 17: 707-713.

Boskabady MH, Javan H, Sajady M and Rakhshandeh H:
The possible prophylactic effect of Nigella sativa seed
extract in asthmatic patients. Fundam Clin Pharmacol.
2007; 21: 559-566.

Alsamarai AM, Abdulsatar M and Ahmed Alobaidi AH:
Evaluation of topical blackseedoil in the treatment of
allergic rhinitis. Antiinflamm Antiallergy Agents Med
Chem. 2014; 13: 75-82.

Nikakhlagh S, Rahim F, Aryani FH, Syahpoush A,
Brougerdnya MG and Saki N: Herbal treatment of allergic
rhinitis: the use of Nigella Sativa. Am J Otolaryngol. 2011;
32: 402-407.

Kanter M: Effects of Nigella sativa seed extract on
ameliorating lung tissue damage in rats after experimental
pulmonary aspirations. Acta Histochem. 2009; 111: 393-
403.

Tayman C, Cekmez F, Kafa IM, Canpolat FE, Cetinkaya
M and Tonbul A: Protective effects of Nigella sativa Oil in
Hyperoxia-Induced Lung Injury. Arch Bronconeumol.
2013; 49: 15-21.

Balaha MF, Tanaka H, Yamashita H, Abdel Rahman MN
and Inagaki N: Oral Nigella sativa oil amelioratesov
albumin-induced bronchial asthma in  mice. Int
Immunopharmacol. 2012; 14: 224-231.

Boskabady MH, Vahedi N, Amery S and Khakzad MR:
The effect of Nigella saliva alone, and in combination with

International Journal of Pharmacognosy

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

E- ISSN: 2348-3962, P-ISSN: 2394-5583

dexamethasone, on tracheal muscleresponsiveness and
lung inflammation in sulfur mustardexposedguinea pigs. J
Ethnopharmacol. 2011; 137: 1028-1034.

Boskabady MH and Shiravi N: Inhibitoryeffectof Nigella
sativa on histamine (H1) receptors of isolated guinea pig
tracheal chains.Pharmacol. 2002; 40: 596-602.

Boskabady MH and Shirmohammadi B: Effect of Nigella
sativa on isolated guinea pig tracheal chains. Arch Iran
Med. 2002; 5: 103-107.

Salehi Surmaghi MH: Nigella sativa. In: Herbal Medicine
and Herbal Therapy, Donyay Taghziah Press, Tehran, Iran,
Edition 2", 2008: 216-219.

Samir Bashandy AE: Effect of fixed oil of Nigella sativa
on male fertility in normal and hyperlipidemic rats. Int J
Pharmacol. 2007; 3: 27-33.

Kolahdooz M, Nasri S, Modarres SZ, Kianbakht S and
Huseini HF: Effects of Nigella sativa L. Seed oil on
abnormal semen quality in infertile men: a randomized,
double-blind, placebo-controlled clinical trial.
Phytomedicine. 2014; 21: 901-905.

Agel M and Shaheen R: Effects of the volatile oil of
Nigella sativa seeds on the uterine smooth muscle of rat
and guinea pig. J Ethnopharmacol. 1996; 52: 23-26.

Bayir Y, Karagoz Y, Karakus E, Albayrak A, Sengul O
and Can I: Nigella sativa reduces tissue damage in rat
ovaries subjected to torsion and detorsion: oxidative stress,
proinflammatory response & histopathological evaluation.
Gynecol Obstet Invest. 2012; 74: 41-49.

Seif AA: Nigella sativa reverses osteoporosis in
ovariectomized rats. BMC Complement Altern Med. 2014;
14: 22.

Achar MV, Boradkar RV and Roy N: Galactagogue action
of Cuminum cyminum and Nigella staiva. Indian J Med
Res. 1968; 56: 841-844.

Ahmad S and Beg ZH: Hypolipidemic and antioxidant
activities of thymoquinone and limonene in atherogenic
suspension fed rats. Food Chem. 2013; 138: 1116-1124.
Ibrahim RM, Hamdan NS, Mahmud R, Imam MU, Saini
SM and Rashid SN: A randomised controlled trial on
hypolipidemic effects of Nigella sativa seeds powder in
menopausal women. J Transl Med. 2014; 12: 82.

Zaoui A, Cherrah Y, Alaoui K, Mahassine N, Amarouch H
and Hassar M: Effects of Nigella sativa fixed oil on blood
homeostasis in the rat. J Ethnopharmacol. 2002; 79: 23-26.
Sabzghabaee AM, Dianatkhah M, Sarrafzadegan N,
Asgary S and Ghannadi A: Clinical evaluation of Nigella
sativa seeds for the treatment of hyperlipidemia: a
randomized, placebo-controlled clinical trial. Med Arch.
2012; 66: 198-200.

El-Dakhakhny M, Mady NI and Halim MA: Nigella sativa
L. oil protects against induced hepatotoxicity and improves
serum lipid profile in rats. Arzneimittel for Schung. 2000;
50: 832-836.

Dollah MA, Parhizkar S, Latiff LA and Bin Hassan MH:
Toxicity effects of Nigella sativa on the liver function of
rats. Adv Pharm Bull. 2013; 3: 97-102.

Zedlitz S, Kaufmann R and Boehncke WH. Allergic
contact dermatitis from black cumin (Nigella sativa) oil-
containing ointment. Contact Dermatitis. 2002; 46: 188
El-Shabrawy OA and Nada SA: Biological evaluation of
multicomponent tea used as hypoglycemic in rats.
Fitoterapia. 1996; 67: 99-102.

Khader M, Eckl PM and Bresgen N: Effects of aqueous
extracts of medicinal plants on MNNG-treated
rathepatocytes in primary cultures. J Ethnopharmacol
2007; 112: 199-202.

213


http://www.ncbi.nlm.nih.gov/pubmed/?term=Fallah%20Huseini%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohtashami%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghamarchehre%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadeqhi%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kianbakht%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fallah%20Huseini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fallah%20Huseini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fallah%20Huseini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23436437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blood+pressure+lowering+effect+of+Nigella+sativa+L.+seed+oil+in+healthy+volunteers%3A+a+randomized%2C+double-blind%2C+placebo-controlled+clinical+trial
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blood+pressure+lowering+effect+of+Nigella+sativa+L.+seed+oil+in+healthy+volunteers%3A+a+randomized%2C+double-blind%2C+placebo-controlled+clinical+trial
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blood+pressure+lowering+effect+of+Nigella+sativa+L.+seed+oil+in+healthy+volunteers%3A+a+randomized%2C+double-blind%2C+placebo-controlled+clinical+trial
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seif%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=23846789
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+attenuates+myocardial+ischemic+reperfusion+injury+in+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Bahai%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=17931720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Hariri%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=17931720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yar%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17931720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bamosa%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=17931720
http://www.ncbi.nlm.nih.gov/pubmed/17931720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boskabady%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=16398273
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shafei%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=16398273
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parsaee%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16398273
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+aqueous+and+macerated+extracts+from+Nigella+sativa+on+guinea+pig+isolated+heart+activity%2C
http://www.ncbi.nlm.nih.gov/pubmed/?term=Niazmand%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24900958
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fereidouni%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24900958
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmoudabady%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24900958
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mousavi%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=24900958
http://www.ncbi.nlm.nih.gov/pubmed/?term=Endothelium-Independent+Vasorelaxant+Effects+of+Hydroalcoholic+Extract+from+Nigella+sativa+Seed+in+Rat+Aorta%3A+The+Roles+of+Ca2%2B+and+K%2B+Channels
http://www.ncbi.nlm.nih.gov/pubmed/?term=Endothelium-Independent+Vasorelaxant+Effects+of+Hydroalcoholic+Extract+from+Nigella+sativa+Seed+in+Rat+Aorta%3A+The+Roles+of+Ca2%2B+and+K%2B+Channels
http://www.ncbi.nlm.nih.gov/pubmed/?term=Endothelium-Independent+Vasorelaxant+Effects+of+Hydroalcoholic+Extract+from+Nigella+sativa+Seed+in+Rat+Aorta%3A+The+Roles+of+Ca2%2B+and+K%2B+Channels
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmmoud%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=21767529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christensen%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=21767529
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fatty+acids+differentially+regulate+cardiac+glycoside+interaction+with+the+pump.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salama%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=4789560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sterols+in+the+seed+oil+of+Nigella+sativa.+Planta+Med
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sterols+in+the+seed+oil+of+Nigella+sativa.+Planta+Med
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sterols+in+the+seed+oil+of+Nigella+sativa.+Planta+Med
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boskabady%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=20149611
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mohsenpoor%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20149611
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takaloo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20149611
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antiasthmatic+effect+of+Nigella+sativa+in+airways+of+asthmatic+patients.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boskabady%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sajady%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rakhshandeh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17868210
http://www.ncbi.nlm.nih.gov/pubmed/17868210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alsamarai%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=23855426
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdulsatar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23855426
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20Alobaidi%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=23855426
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+topical+black+seed+oil+in+the+treatment+of+allergic+rhinitis.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+topical+black+seed+oil+in+the+treatment+of+allergic+rhinitis.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+topical+black+seed+oil+in+the+treatment+of+allergic+rhinitis.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nikakhlagh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20947211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahim%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20947211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aryani%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=20947211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Syahpoush%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20947211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brougerdnya%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=20947211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saki%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20947211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herbal+treatment+of+allergic+rhinitis%3A+the+use+of+Nigella+sativa.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kanter%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19428057
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+seed+extract+on+ameliorating+lung+tissue+damage+in+rats+after+experimental+pulmonary+aspirations
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tayman%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cekmez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kafa%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Canpolat%20FE%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tonbul%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22592006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Protective+Effects+of+Nigella+sativa+Oil+in+Hyperoxia-Induced+Lung+Injury
http://www.ncbi.nlm.nih.gov/pubmed/?term=Balaha%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=22800928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22800928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamashita%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22800928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel%20Rahman%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=22800928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Inagaki%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22800928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+oil+ameliorates+ovalbumin-induced+bronchial+asthma+in+mice.+Int+Immunopharmacol.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+oil+ameliorates+ovalbumin-induced+bronchial+asthma+in+mice.+Int+Immunopharmacol.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+oil+ameliorates+ovalbumin-induced+bronchial+asthma+in+mice.+Int+Immunopharmacol.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boskabady%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=21801826
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vahedi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21801826
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amery%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21801826
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khakzad%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=21801826
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+Nigella+sativa+alone%2C+and+in+combination+with+dexamethasone%2C+on+tracheal+muscle+responsiveness+and+lung+inflammation+in+sulfur+mustard+exposed+guinea+pigs.+J+Ethnopharmacol.
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+Nigella+sativa+alone%2C+and+in+combination+with+dexamethasone%2C+on+tracheal+muscle+responsiveness+and+lung+inflammation+in+sulfur+mustard+exposed+guinea+pigs.+J+Ethnopharmacol.
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+Nigella+sativa+alone%2C+and+in+combination+with+dexamethasone%2C+on+tracheal+muscle+responsiveness+and+lung+inflammation+in+sulfur+mustard+exposed+guinea+pigs.+J+Ethnopharmacol.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kolahdooz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24680621
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nasri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24680621
http://www.ncbi.nlm.nih.gov/pubmed/?term=Modarres%20SZ%5BAuthor%5D&cauthor=true&cauthor_uid=24680621
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kianbakht%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24680621
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huseini%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=24680621
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+L.+seed+oil+on+abnormal+semen+quality+in+infertile+men%3A+a+randomized%2C+double-blind%2C+placebo-controlled+clinical+trial
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aqel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8733115
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shaheen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8733115
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+the+volatile+oil+of+Nigella+sativa+seeds+on+the+uterine+smooth+muscle+of+rat+and+guinea+pig
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bayir%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22441173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karagoz%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22441173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karakus%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22441173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Albayrak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22441173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sengul%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22441173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Can%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22441173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+reduces+tissue+damage+in+rat+ovaries+subjected+to+torsion+and+detorsion%3A+oxidative+stress%2C+proinflammatory+response+and+histopathological+evaluation
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seif%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=24422662
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+Sativa+reverses+osteoporosis+in+ovariectomized+rats
http://www.ncbi.nlm.nih.gov/pubmed/?term=Achar%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=5693882
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boradkar%20RV%5BAuthor%5D&cauthor=true&cauthor_uid=5693882
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=5693882
http://www.ncbi.nlm.nih.gov/pubmed/?term=alactagogue+action+of+Cuminum+cyminum+and+Nigella+sativa
http://www.ncbi.nlm.nih.gov/pubmed/?term=alactagogue+action+of+Cuminum+cyminum+and+Nigella+sativa
http://www.ncbi.nlm.nih.gov/pubmed/?term=alactagogue+action+of+Cuminum+cyminum+and+Nigella+sativa
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23411222
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beg%20ZH%5BAuthor%5D&cauthor=true&cauthor_uid=23411222
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hypolipidemic+and+antioxidant+activities+of+thymoquinone+and+limonene+in+atherogenic+suspension+fed+rats.+Food+Chem.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ibrahim%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hamdan%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahmud%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Imam%20MU%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saini%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saini%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saini%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rashid%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=24685020
http://www.ncbi.nlm.nih.gov/pubmed/?term=A+randomised+controlled+trial+on+hypolipidemic+effects+of+Nigella+Sativa+seeds+powder+in+menopausal+women.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zaoui%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11744291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cherrah%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11744291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alaoui%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11744291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahassine%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11744291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amarouch%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11744291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hassar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11744291
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effects+of+Nigella+sativa+fixed+oil+on+blood+homeostasis+in+rat
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sabzghabaee%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22822623
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dianatkhah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22822623
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarrafzadegan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22822623
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asgary%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22822623
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghannadi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22822623
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical+evaluation+of+Nigella+sativa+seeds+for+the+treatment+of+hyperlipidemia%3A+a+randomized%2C+placebo+controlled+clinical+trial
http://www.ncbi.nlm.nih.gov/pubmed/?term=el-Dakhakhny%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11050701
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mady%20NI%5BAuthor%5D&cauthor=true&cauthor_uid=11050701
http://www.ncbi.nlm.nih.gov/pubmed/?term=Halim%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=11050701
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nigella+sativa+L.+oil+protects+against+induced+hepatotoxicity+and+improves+serum+lipid+profile+in+rats.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dollah%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24312819
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parhizkar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24312819
http://www.ncbi.nlm.nih.gov/pubmed/?term=Latiff%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=24312819
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bin%20Hassan%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24312819
http://www.ncbi.nlm.nih.gov/pubmed/24312819
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khader%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17324542
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eckl%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=17324542
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bresgen%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17324542

Darakhshan et al., 1JP, 2015; Vol. 2(5): 190-214. E- ISSN: 2348-3962, P-ISSN: 2394-5583

How to cite this article:
Darakhshan S, Tahvilian R and Colagar AH: Nigella sativa: A plant with multiple therapeutic implications: a review. Int J Pharmacognosy

2015; 2(5): 190-14. doi link: http://dx.doi.org/10.13040/1JPSR.0975-8232.1JP.2(5).190-14.

This Journal licensed under a Creative Commons Attribution-Non-commercial-Share Alike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are
available on Google Playstore)

International Journal of Pharmacognosy 214


http://dx.doi/

