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Abstract

Plants are natural factories for the production of chemical compounds, many of which are used to promote health and fight
diseases and some of them are marketed as food or herbal medicines. Herbal medicines have long been viewed as a source of
curative remedy based on religious and cultural traditions. The medicinal value of plants lies in some chemical substances that
produce a definite physiological action on the human body. The most important of these bioactive compounds of plants are
alkaloids, flavonoids, tannins and phenolic compounds. Medicinal plants are the richest bio resource of drugs for traditional
systems of medicine, nutraceuticals, food supplements, modern medicines, pharmaceutical intermediates, folk medicines and
chemical entities for synthetic drugs. According to World Health Organization up to 80% of the people depends on traditional
medicinal plants for their medicines. Nature in general, has yielded most common bioactive substances .The plant kingdom
contributes in a more meaningful way to supply the useful substances for the treatment of human diseases. Nigella sativa is a
widely used medicinal plant throughout the world. It is very popular in various traditional systems of medicine like Unani and
Tibb, Ayurveda and Siddha. Seeds of Nigella sativa used in pickles as spice, have also been traditionally used in treatment of
many diseases including diabetes and hypertension. Among many activities exhibited by Nigella sativa and its constituents in
animal experiments, antidiabetic property is most important. Nigella sativa Seeds and oil have a long history of folklore usage
in various systems of medicines and food. In Islamic literature, it is considered as one of the greatest forms of healing
medicine. It has been recommended for using on regular basis in Tibb-e-Nabwi. Extensive studies on Nigella sativa have been
carried out by various researchers and a wide spectrum of its pharmacological actions have been explored which may include
antidiabetic, anticancer, immunomodulator, analgesic, antimicrobial, anti-inflammatory, spasmolytic, bronchodilator, hepato-
protective, renal protective, gastro-protective, antioxidant properties. The present review is focused on its phytochemical
analysis and antidiabetic property.
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INTRODUCTION
Nigella sativa is a spice plant of family Ranunculacea,
commonly known as black cumin or black seed. It is an
erect herbaceous annual plant. It grows in Mediterranean
countries and Asian countries including India, Pakistan,
Indonesia, Italy and Afghanistan. In India it is called as
Kalonji or kalajeera while in China it is referred as Hak
Jung Chou. The seeds of N. sativa are used by the Indian
people in pickles as spice and food preservative, while in
Egypt these are used as carminative and flavouring agents
in bread. Black cumin oil prepared by compressing the
seeds of N. sativa is also used for cooking. For centuries,
the seeds have been used for medicinal purpose. In old
Latin it is called as ‘Panacea’ meaning ‘cure all’. Ayurveda
appreciates N. sativa for many qualities and bitter,
warming, stimulant nature. In Islamic medicine, the use of
the black seeds is recommended in daily use because it is
regarded as one of the greatest forms of healing medicine
available. Prophet Muhammad once stated that the black
seed can heal every disease-except death-as narrated in the

following hadith “Hold onto the use of the black seeds for
in it is healing for all diseases except death“(Sahih Bukhari
vol. 7 book 71 # 592). Traditionally the seeds and its oil are
used in several diseases. The seeds are considered as bitter,
pungent, aromatic, appetizer, stimulant, diuretic,
emmenagogue,  galactagogue,  anthelmintic,  acrid,
thermogenic, carminative, anodyne, deodorant, digestive,
constipating, sudorific, febrifuge, expectorant, purgative,
abortifacient. They are used in ascites, cough, jaundice,
hydrophobia, fever, paralysis, conjunctivitis, piles, skin
diseases, anorexia, dyspepsia, flatulence, abdominal
disorders, diarrohoea, dysentery, intrinsic hemorrhage and
amenorrhea. Seed oil is a local anaesthetic[1,2,3]. Nigella
sativa has many different chemical ingredients including
thymoquinone (TQ) (30- 48%), flavonoids, anthocyanins,
alkaloids and essential fatty acids, particularly linoleic and
oleic acid. It has been traditionally used for the treatment of
different diseases such as respiratory and digestive
disorders, kidney and liver dysfunction and rheumatism[4]
in different forms[5]. Previous studies have indicated many
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medical  properties of black seeds, including
immunomodulatory activities as well as anti-inflammatory,
antimicrobial and antioxidative effects[6]. No toxic effects
of NS were observed in animal models[4] and no serious
side effects were observed in clinical trials[5]). The present
review aim is to assess the effects of Nigella Sativa and
Thymoquinone on diabetes.

MORPHALOGY OF NIGELLA SATIVA
According to Ahmad A et al review Nigella sativa an
annual flowering plant which grows to 20-90 cm tall,
with finely divided leaves, the leaf segments narrowly
linear to threadlike. The flowers are delicate, and usually
coloured white, yellow, pink, pale blue or pale purple, with
5-10 petals. The fruit is a large and inflated capsule
composed of 3-7 wunited follicles, each containing
numerous seeds[4].

Figure 1 : Showing‘ Nigella sativa Plant and seeds.

SCIENTIFIC CLASSIFICATION OF THE PLANT(7)
Kingdom: Plantae.

Subkingdom: Tracheobionata that is, vascular plant.
Supervision: Spermatophyte.

Order: Ranunculales.

Family: Ranunculaceae-Butter cup family.

Genera: Nigella.

Species: sativa.

Microscopy- Transverse section of seed shows single
layered epidermis consisting of elliptical, thick walled
cells, covered externally by a papillose cuticle and filled
with dark brown contents. Epidermis is followed by 2-4
layers of thick walled tangentially elongated
parenchymatous cells, followed by a reddish brown
pigmented layer composed of thick walled, rectangular
elongated cells. Inner to the pigment layer, is present a

layer composed of thick walled rectangular elongated or
nearly columnar, elongated cells. Endosperm consists of
thin walled, rectangular or polygonal cells mostly filled
with oil globules. The powder microscopy of seed powder
shows brownish black, parencymatous cells and oil
globules[8,9].

Physical constants

Foreign matter 2% w/w, total ash 6% w/w, acid insoluble
ash 0.2% w/w, alcohol soluble extractive 15% w/w, total
fixed oil 25-32% w/w, volatile oil 0.42% w/w organic
matter, 3.91% w/w loss on drying 4% w/w [10].

Chemical composition of black seeds

According to ahmed aftab et al review many active
compounds have been isolated, identified and reported so
far in different varieties of black seeds. The most important
active compounds are thymoquinone (30%-48%),
thymohydroquinone, dithymoquinone, p-cymene (7%-
15%), carvacrol (6%-12%), 4-terpineol (2%-7%), t-anethol
(1%-4%), sesquiterpene longifolene (1%-8%) 0-pinene and
thymol etc. Black seeds also contain some other
compounds in trace amounts. Seeds contain two different
types of alkaloids; that is isoquinoline alkaloids e.g.
nigellicimine and nigellicimine- N-oxide, and pyrazol
alkaloids or indazole ring bearing alkaloids which include
nigellidine and nigellicine. Nigella sativa seeds also
contain alpha-hederin, a water soluble pentacyclic
triterpene and saponin, a potential anticancer agent[11,12].
other compounds like carvone, limonene, citronellol were
also found in trace amounts. Most of the pharmacological
properties of Nigella sativa are mainly attributed to quinine
constituents, of which Thymoquinone is the most
important. On  storage,  Thymoquinone yields
dithymoquinone and higher oligocondensation products.
The seeds of Nigella sativa contain protein (26.7%), fat
(28.5%), carbohydrates (24.9%), crude fibre (8.4%) and
total ash (4.8 9%). The seeds are also containing good
amount of various vitamins and minerals like Cu, P, Zn and
Fe. The seeds contain carotene which is converted by the
liver to vitamin A. Root and shoot are reported to contain
vanillic acid[11,13]. The seeds reported to contain a fatty
oil rich in unsaturated fatty acids, mainly linoleic acid (50-
60%), oleic acid (20%), eicodadienoic acid (3%) and
dihomolinoleic acid (10%). Saturated fatty acids (palmitic,
stearic acid) amount to about 30% or less. 0-sitosterol is a
major sterol, which accounts for 44%, and 54% of the total
sterols in Tunisian and Iranian varieties of black seed oils
respectively, followed by stigmasterol (6.57-20.92% of
total sterols)[14,15,16]. In some studies it is reported that
the other components includes nigellone,avenasterol-5-ene,
avenasterol- 7-ene, campesterol, cholester
ol, citrostadienol, cycloeucalenol, ,gramisterol,
lophenol, obtusifoliol, stigmastanol, stigmasterol-7-ene, B-
amyrin, butyro- spermol, cycloartenol, 24-methylene-
cycloartanol, taraxerol, tirucallol, 3-O-[B-D-
xylopyranosyl(1—3)-0-L-rhamnopyranosyl(1—2)-0-L-
arabino-pyranosyl]-28-O-[a-L-rhamnopyranosyl(1—4)-B-
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glucopyranosyl(1—6)-B-D- gluco-pyranosyl] hederagenin,
volatile oil (0.5-1.6%), fatty oil (35.6-41.6%), oleic acid,
esters of unsaturated fatty acids with C15 and higher
terpenoids, esters of dehydrostearic and linoleic acid,
aliphatic  alcohol, B-unsaturated hydroxy ketone,
hederagenin glycoside, melanthin, melanthigenin, bitter
principle, tannin, resin, protein, reducing sugar, glycosidal

saponin, 3-0-[B-D-xylopyranosyl-(1—2)-0-L-rhamno-
pyranosyl-(1—2)-B-D-glucopyranosyl]-11-methoxy-16, 23-
dihydroxy-28-methy-lolean-12-enoate,stigma-5, 22-dien-
3-B-D-gluco-pyranoside, cycloart-23-methyl-7, 20, 22-
triene-3B, 25-diol, nigellidine-4-O-sulfite, N. mines A3,
A4, A5, C, N. mines Al, A2, B1, and B2[17,18,19,20,21].
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Figure 1. Showing different chemical components of nigella sativa

STUDIES ON ANTIDIABETIC EFFECT OF NIGELLA SATIVA
Al-Awadi and Gumma[22] have reported the use of a plant
mixture containing Nigella sativa, myrrh, gum, asafoetida
and aloe by diabetics in Kuwait. They studied the effect of
these drugs for their glucose lowering effect in rats and
found it to be effective. The Al-Awadi et al.[23], Mohamed
et al.[24] studies on the plant mixture containing Nigella
sativa revealed that the blood glucose lowering effect was
due to the inhibition of hepatic gluconeogenesis and the
plant extract mixture may prove to be useful therapeutic
agent in the treatment of non-insulin dependent diabetes
mellitus. According to the study of Al-Hader et al[25] the

volatile oil of Nigella sativa alone also produced a
significant hypoglycemic effect on normal and alloxan
induced diabetic rabbits without changes in insulin levels.
In study of Farah et al[26] was designed to investigate the
possible insulinotropic properties of Nigella sativa oil in
streptozotocin plus nicotinamide induced diabetes mellitus
in hamsters. After four weeks of treatment with Nigella
sativa oil significant decrease in blood glucose level
together with significant increase in serum albumin level
were observed. The study of Matira et al[27] was
confirmed it's protective effects in diabetes for crude
extract and n-Hexane extract of Nigella sativa seed. The

529



Desai S D et al /J. Pharm. Sci. & Res. Vol. 7(8), 2015, 527-532

clinical study of Najmi et al[28] demonstrated that
significant improvement with reference to total choles-
terol, low density lipoprotein cholesterol and fasting blood
glucose indicating effective as an add-on therapy in patients
of insulin resistance syndrome. Nadia and Taha[29] study
evaluated the effect of Nigella sativa seed oil and
thymoquinone on oxidative stress and neuropathy in
Streptozotocin induced diabetic rats, the results in this
study indicated to marked increase in norepinephrine and
dopamine concentrations and a marked decrease in
serotonin concentration compared to the control group.

The effects of the crude aqueous extract of Nigella sativa
seeds (0.1 pg/ml to 100 ng/ml) on intestinal glucose
absorption in vitro using a short-circuit current technique
and in vivo using an oral glucose tolerance test were
investigated. It directly inhibits the electrogenic intestinal
absorption of glucose in vitro. Together with the observed
improvement of glucose tolerance and body weight in rats
after chronic oral administration in vivo, these effects
further validate the traditional use of these seeds against
diabetes[30]. The possible beneficial effects of Nigella
sativa and thymoquinone on histopathological changes of
sciatic nerves in streptozotocin induced diabetic rats were
evaluated. The treatment of both Nigella sativa and
thymoquinone caused a sharp decrease in the elevated
serum glucose and an increase in the lowered serum insulin
concentrations in streptozotocin induced diabetic rats.
Nigella sativa and thymoquinone treatment resulted in
increased area of insulin immunoreactive beta-cells
significantly. Histological evaluation of the tissues in
diabetic animals treated with hymoquinone and especially
nigella sativa showed fewer morphologic alterations.
Myelin breakdown decreased significantly after treatment
with nigella sativa and thymoquinone. The ultra-structural
features of axons also showed remarkable improvement
suggesting the utility of nigella sativa and thymoquinone as
a potential treatment on peripheral neuropathy in
streptozotocine  induced  diabetic  rats[31].  Oral
administration of ethanol extract of the seeds to
streptozotocin  induced diabetic rats for 30 days
significantly reduced the elevated levels of blood glucose,
lipids, plasma insulin and improved altered levels of lipid
peroxidation products and antioxidant enzymes like
catalase, superoxide dismutase, reduced glutathione and
glutathione peroxidase in liver and kidney[32,33].

The possible protective effects of nigella for four week
against beta-cell damage from streptozotocin induced
diabetes in rats was studied. Nigella sativa treatment has
been shown to provide a protective effect by decreasing
lipid peroxidation and serum nitrous oxide and increasing
antioxidant enzyme activity. Increased intensity of staining
for insulin and preservation of beta-cell numbers were
apparent in the nigella sativa treated diabetic rats
suggesting that nigella sativa treatment exerts a therapeutic
protective effect in diabetes by decreasing oxidative stress
and preserving pancreatic beta-cell integrity[34]. The
mechanisms underlying the hypoglycemic effect of nigella
sativa oil in streptozotocin induced diabetic hamsters, in
terms of hepatic glucose production, and also the possible
immunopotentiating effect on peritoneal macrophages were

investigated. Treatment with this oil significantly increased
the phagocytic activity and phagocytic index of peritoneal
macrophages and lymphocyte count in peripheral blood
compared with untreated diabetic hamsters suggesting that
the hypoglycemic effect is due to, at least in part, a
decrease in hepatic gluconeogenesis, and that the
immunopotentiating effect of the oil is mediated through
stimulation of macrophage phagocytic activity either
directly or via activation of lymphocytes[35].

The effect of nigella sativa oil, nigellone and thymoquinone
were studied on insulin secretion of isolated rat pancreatic
islets in the presence of 3, 5.6 or 11.1 mM glucose. It
significantly lowered blood glucose concentrations in
diabetic rats after 2, 4 and 6 weeks. The blood lowering
effect was, however, not paralleled by a stimulation of
insulin release in the presence of the oil, nigellone or TQ
which suggest that the hypoglycemic effect of oil may be
mediated by extra pancreatic actions rather than by
stimulated insulin release[36]. The possible protective
effects of the volatile oil of nigella sativa seeds on insulin
immunoreactivity and ultra 415 structural changes of
pancreatic beta-cells in streptozotocine induced diabetic
rats were evaluated. Nigella sativa treatment exerts a
therapeutic protective effect in diabetes by decreasing
morphological changes and preserving pancreatic beta-cell
integrity thus suggesting it can be clinically useful for
protecting beta-cells against oxidative stress[37]. The plant
mixture containing these seed revealed that blood glucose
lowering effect was due to the inhibition of hepatic
gluconeogenesis  suggesting its use in non-insulin
dependent diabetes mellitus[38].

ANTIOXIDANT EFFECT OF NIGELLA SATIVA
Generation of free radicals may be at least partially the
basis of many human diseases and conditions. The effects
of nigella sativa oil on the antioxidant enzyme status and
myocardium of cyclosporine-A-treated rats was evaluated.
Pre-treatment with nigella sativa oil reduced the subsequent
cyclosporine A injury in rat heart, demonstrated by
normalized cardiac histopathology, decrease in lipid
peroxidation, improvement in antioxidant enzyme status
and cellular protein oxidation suggesting antioxidant
activity as mechanism[39]. The essential oil of Nigella
sativa was tested for a possible antioxidant activity by
diphenylpicrylhydracyl assay. A rapid evaluation for
antioxidants, using two TLC screening methods, showed
that thymoquinone and the components carvacrol, anethole
and  4-terpineol  demonstrated respectable radical
scavenging property. They were also effective OH radical
scavenging agents in the assay for non-enzymatic lipid
peroxidation in liposomes and the deoxyribose degradation
assay[40]. Thmoquinone was found to exhibit renal
protective effect in rats through its antioxidant
action[41,42] and also provide protection against
hepatotoxicity induced by CCl4 in mice[43], rats and
rabbits[44]. The free radical scavenging effects of thymol,
Thymoquinone and dithymoquinone were studied on
reaction generating reactive oxygen species such as
superoxide anion radical, hydroxyl radical and singlet
oxygen using chemiluminescence and spectrophotometric
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methods[45]. The hepatoprotective effects of oil and

Thymoquinone were found to be via antioxidant
mechanism.  Similarly the protective effect of
Thymoquinone against doxorubicin induced

nephrotoxicity[46] and that against doxorubicin induced
cardiotoxicity[47,48] were found to be due to antioxidant
activity. The modulating effect of thymoquinone on
benzopyrene induced cancer in mice[49] and its antitumor
effect on 20-methylcholanthrane induced fibrosarcoma
tumor genesis were partly due to its antioxidant
activity[50]. The antioxidant action of Nigella sativa may
explain its claimed usefulness in folk medicine. The
essential oil of Nigella sativa was tested for a possible
antioxidant activity. The essential oil, thymoquinone and
other components like carvacrol, anethole and 4-terpineol
demonstrated respectable radical scavenging property. The
free radical scavenging effect of thymol, thymoquinone and
dithymoquinone were studied on the reactions generating
reactive oxygen species such as superoxide anion radical,
hydroxyl radical and singlet oxygen using the
chemiluminescence and spectrophotometer methods [51].
Houghton et al[52] reported that Thymoquinone and fixed
oil of Nigella sativa inhibit non-enzymatic pero-xidation in
ox brain phospholipid liposomes. The antioxidant effect of
thymoquinone and a synthetic structurally related ter-butyl
thymoquinone were examined in vitro. Badary et al[53]
reported that both thymoquinone and ter-butyl
thymoquinone efficiently inhibited iron dependant
microsomal lipid peroxidation in a concentration dependent
manner .

HEPATOPROTECTIVE EFFECT
Hepatotoxicity is associated with alteration in the levels
and activities of certain enzymes such as serum glutamic
oxaloacetic transaminase- SGO), serum glutamic-pyruvic
transaminase -SGPT, oxidant scavenger enzymes system
including glutathione -GSH, superoxide dismutase -SOD
and catalase -CAT. Daba et al[54] repoted the
hepatoprotective effect of thymoquinone against the
hepatotoxin:  terbutyl  hyderoperoxide  has  been
demonstrated using isolated rat hepatocytes . In this study,
the hepatoprotective activity of thymoquinone was
compared with that of silybin a known hepatoprotective
agent. The mechanism of hepatoprotection of
thymoquinone is not certain but may be related to the
preservation of intracellular gluathione (GSH), the
depletion of which by oxidative stress is known to increase
the susceptibility of cells to irreversible injury. It has also
been shown that pretreatment of rats with Nigella sativa oil
for 4 weeks was effective in protection against CCl4 and D-
galactosamine induced hepatic damage. No ill effects on
liver function were observed when the oil was green orally
at a dose of 100 mg/kg/day for 4 weeks. Nagai et al studyi
reported in mice thymoquinone, 8 mg/kg/day for 5 days
before and 1 day after CCl4 treatment was found to protect
against the biochemical and histological markers of liver
damage[55]. Fahrettin et al study found to show protective
effects against ischemia reperfusion injury on liver[56]. In
study of Alcoholic extract of Nigella sativa appears to be a
potent candidate to ameliorate the oxidative stress and

hepatotoxicity associated with naphthalene in rats and
change in some biological markers related to liver disease
[57]. In another study confirm the protective role of vitamin
E and flavonoids of Nigella sativa seed against hepatic
dysfunction caused by sodium nitrate manifested by
structural and functional change [58]. In a study confirmed
that the black seeds have protective effect of against AICI3
induced toxicity in rabbits[59]. After reviewing many
previous studies we can conclude that the nigella sativa
seed blessed with antidiabetic property.
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