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Abstract 

The aim of present study is to review on hypoglycemic property of Nigella sativa L. hyperglycemic 

condition occurs either due to non-functioning of pancreatic beta cells or inability of body cells to 

utilize insulin. Currently diabetes is one of the fast growing diseases which covers nearly 2.8 % of 

world population and is predicted to increase up to 4.4 % by 2030. Nigella sativa (NS) also known as 

Black cumin and Kalonji, is an annual herb of Ranunculaceae family which grows up to 20-60cm in 

height. NS is also referred as miracle herb of century because it holds so many health curing properties. 

NS seeds has long history for their usage to treat various diseases in Middle East and Indian 

subcontinent. In traditional folk practice black seeds were used as spice and medicine. The black seeds 

were traditionally used to treat the ailments like asthma, arthritis, backache, diabetes, diarrhea, dry 

cough, rhinitis, hair greying, hair loss, dry cough, hypertension, fatigue, memory improvement, muscle 

aches, anxiety, sexual impotency, Insomnia, toothache, gum disease, amenorrhea and dysmenorrhea, 

anthelminthic and skin eruptions. However, extensive research on NS seeds were found to contain 

various bioactive compounds which have therapeutic properties against many diseases. Among all 

bioactive compounds Thymoquinone (TQ), a volatile mono oxygenated terpene has been found to 

possess hypoglycemic activity. 

NS seed extract and TQ hypoglycemic activity has been studied in many animal models including 

human clinical trials. All studies revealed that mechanism of hypoglycemic activity mainly occurs to 

lowering plasma glucose levels and increasing insulin levels. Moreover, some studies also reported loss 

of appetite, weight loss, and reduction in glyceride levels and partial regeneration of pancreatic beta 

cells. Randomized Clinical trials of NS in diabetic patients has resulted reduction in levels of fasting 

blood glucose, postprandial glucose, LDL cholesterol, triglycerides and body weight. 
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Introduction 

The hyperglycemia condition is caused due to an increased glucose concentration of body 

because beta cells in Pancreas are either unable to secrete insulin or body is unable to utilize 

insulin. Type-1 diabetic condition is autoimmune disorder occurs primarily during the onset 

of juvenile stage. Immune system attacks its own pancreas with specific antibodies causes 

malfunctioning of pancreas to secrete insulin. Type 2 diabetes is insulin independent 

condition where body cells show resistance towards insulin to metabolize glucose. According 

to the American Centre for diseases and prevention statistics 2017 reported that nearly about 

30.3 million people are suffering from diabetes which is equal to 9.4% of the US population. 

World health organization (WHO) 2018 reported 422 million people are suffering from 

diabetes worldwide. India alone has nearly 40 million people diagnosed with diabetes and 

number of people is reported to get doubled by 2030 [1]. 

Medicinal plants had gained remarkable fame past few years in both developed and 

developing countries because of their divine origin and fewer side effects [2-.6]. According to 

the world health organization, 80 per cent of people in developing countries are dependent on 

medicinal plants [7]. Nigella sativa L. is one of such medicinal herb whose highly potent 

bioactive compounds have different pharmacological properties [8-12]. It an annual herb of 

Ranunculaceae family also known as black cumin, black caraway black seeds grows up to 

the height of 30-60 cm. In India, it is commonly known as Kalonji and is used as a spice in 

pickles for preservative purposes [13]. Nigella sativa has several beneficiary effects such as 

Immunomodulatory [14, 15, 16, 17], Anticancer [18], Antihyperglycemic, [19, 20] Antimicrobial [22], 

Hepatoprotective [22], Cardioprotective [23, 24], Anti-schistosomiasis [25], Antioxytocic [26] 
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Neuro-protective [27, 28], Nephroprotective [29, 30], Anxiolytic 
[31, 32] and Antinociceptive [33]. The present review is based 

on the antihyperglycemic activity of Nigella sativa. 

 

Chemical composition  

The Nigella sativa is rich and diverse in chemical 

composition. Historically first chemical analysis of the 

Nigella sativa black seed was done in 1880 which showed 

the presence of 36-38 % amino acid and 4.1% residue [24]. 

Proximate analysis of Nigella sativa seeds detected protein 

21 %, lipids 35.5%, vapour 5.5%, ash 3.7% and 

carbohydrates 34.3% [35-39]. Lipid layer comprises both 

saturated and unsaturated fatty acids. Linolenic acid has 

been found as major fatty acid. Other fatty acids found 

include myristic acid, palmitic acid, oleic acid and 

eicodadienoic acid [40-43]. Nigella sativa seed has been found 

to contain fixed and essential oil with percentage of oil yield 

has been found in between 25-35% [44]. Percentage oil yield 

is effect by geographical and stress conditions [45, 46]. The 

major chemical constituents reported seed oils is 

thymoquinone, dithymoquinone, thymohydroquinone, t-

anethole thymol, p-cymene, carvacol, terpineol, longifolene, 

α-pinene, α-hederin, Sabinene, α-Thujene, Myrcene, α-

Phellandrene, Limonene, γ-Terpinene, Fenchone, 

Dihydrocarvone, Carvone, sesquiterpenoid α-Longipinene 
[47-52]. Other components reported are sterols like 

campesterol, Stigmasterol, βSitosterol, vitamins tocopherol, 

thiamin, riboflavin, pyridoxine, niacin, Folic acid and 

inorganic elements P, Ca, Fe, Cu and Zn [53-58]. Seeds oils 

also contain alkaloids of isoquinoline type Nigellimine, 

Nigellimine- N-oxide, indazole ring type nigellicine, 

nigellidine [59] and dollabene type Nigellimines (A1-A5) and 

Nigellimines (B1- B2) [60]. It also contain sterols and 

saponins like stigmastanol, melanthin, melanthigenin, 24-

methylene-cycloartanol, stigmasterol-7-ene, lophenol, 

cholesterol, -amyrin, butyro- spermol obtusifoliol, 

citrostadienol, β, cycloartenol, taraxerol and 3-O- [β-d-

xylopyranosyl-(1–3)-α-l-rhamnopyranosyl-(1–2)-α-l-

arabinopyranosyl]-28-O-[α-l rhamnopyranosyl - (1–4)-β-d-

glucopyranosyl-(1–6)-β-d-glucopyranosyl] [61-63]. 

 

     
 

      
 

    
 

 
 

Fig 1: Chemical structures of major chemical constituents of Nigella sativa seed oil. 
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Table 1: Percentage of Fatty acid composition and sterols present 

in Nigella sativa seeds. 
 

Fatty acids Percentage (%) 

Palmitic 12.5-13.1 

Linoleic  55.6-58.5 

Arachidic  0.2-0.5 

Stearic 2.3-3.4 

Myristic  0.5-1.0 

Oliec 23.4-24.9 

Eicosadienoic 2.5-3.1 

Lauric 0.2-0.6 

Linolenic 0.4-0.6 
 

Sterols Percentage (%) 

Cholesterol 0.9-1.0 

Campesterol 12.8-13.1 

Stigmasterol 17.8-18 

β-Sitosterol 49.4-51.3 

Avensterol 8-12.4 

 

Toxicological studies 

The toxicological studies are necessary to determine the 

adverse effects and level of exposure of any herbal 

medicine. The toxicity studies are useful for measuring risks 

associated with medicinal herbs. Prior to drug formulation 

from medicinal plant extracts it is important to determine 

toxicity of these extracts in pre-clinical and clinical stages. 

Toxicity tests helps in identifying toxicants which can be 

removed to form safer and effective drugs. Extensive 

research has been done in order to find the acute toxicity of 

the Nigella sativa (NS) and its components. NS extract of 50 

mg/kg intraperitoneal (i.p.) administration in rats were 

found to be nontoxic because it did not have major impact 

on metabolic activities of organs [65]. In another research it 

was found that mice tolerated the oral administration of NS 

seed powder 2g/kg/day for 5 days [66]. Oral administration 

NS seed powder of 2g/kg/day in humans for 28 days were 

found to tolerable [67]. The LD50 value of thymoquinone was 

found to be 2.4 g/kg however, higher doses showed 

significant increase in plasma metabolites levels and 

breathing complications along with reduction of plasma 

glucose levels [68]. In another study oral administration doses 

of NS oil up to 10 ml/kg in rats did not show any toxicity 

and mortality during observation period of 48 hours [69]. 

Similar results were obtained for observation period of 12 

weeks [70]. Oral administration of 21 g/kg dose of NS 

methanolic and chloroform extracts showed insignificant 

results of toxicity in rats [71]. Lethal doses LD1, LD10, LD50, 

LD90 and LD99 of NS essential and fixed oil were 

determined in Swiss albino mice. NS essential oil lethal 

doses in ml/kg were found as LD1 0.057, LD10 0.157, LD50 

0.542, LD90 1.866 and LD99 5.111 whereas lethal doses of 

fixed oil were LD1 2.517, LD10 5.060, LD50 11.915, LD90 

28.058 and LD99 56.403 [72]. In a recent study oral 

administration dose 100 mg /kg of Thymoquinone (TQ) and 

Thymoquinone enclosed in nanostructured lipid carrier 

(TQNLC) in both sexes of mice of did not show any 

significant histopathological changes and mortality. 10 mg 

/kg was found to safe dose without any toxic effects [73]. The 

acute toxicity LD50 values of thymoquinone for 

intraperitoneal and oral administration found to 104.7 mg/kg 

and 870.9 mg/kg respectively in mice whereas LD50 in rats 

were found 57.5 mg/kg i.p and 794.3 mg/kg orally 

administrated [74]. Thymoquinone rich fraction nano 

emulsion (TQRFNE) was studied for acute toxicity in 

Sprague Dawley rats. The TQRFNE 20 ml (containing 44.5 

mg TQ/kg) were found to non-lethal and nontoxic during 

observation period of 14 days [75]. thymol-water emulsion on 

oral administration in albino rats showed Median lethal dose 

(LD50) at 2462.23 mg/kgbw and safe dose (NOAEL) was 

found to be 61.55 mg/kgbw [76].  

 

Hypoglycemic activity in normal animal models 
Intraperitoneal injections of 50 mg/ kg/day Nigella sativa 

volatile oil extract in fasting normal and alloxan-induced 

diabetic rabbits showed 15%-23% decrease in plasma 

glucose levels in normal rabbit and 12% -21% in diabetic 

rabbits for period 4 and 6 hours respectively. However, 

insulin levels remained constant in all animal groups [77]. In 

another study it was found that NS extract of about 35 

mg/kg did not affect Body weight and serum insulin levels 

in both diabetic and normal animals [78]. Oral glucose 

tolerance test was conducted in rat groups treated with 

2g/kg/day of NS extract and 300mg/kg/day metformin for 

six weeks showed improved glucose tolerance and reduced 

body weight without any toxic effect. However, in vitro 

studies of rat jejunum treated with NS aqueous extract of 

about 0.1 pictogram per ml - 100 Nano gram per ml 

revealed inhibition of sodium-dependent glucose transport 

in it [79]. In another study by group of researchers reported 

the NS Petroleum ether extract treatment in normal rats 

showed reduction in body weight, insulin and triglycerides 

levels along with increased levels of HDL-cholesterol. 

However, plasma glucose levels remained constant. Weight 

loss occurred due to 25% reduction in food in food intake 

capacity [80]. Hypoglycemic activity NS extract five doses 

and thymoquinone 6 doses were studied in normal rats for 

duration period of 14 days. The rats were observed in five 

duration periods ranging from 1st, 4th, 5th, 7th and 14th day. 

All doses of NS and thymoquinone showed significant 

decrease of blood glucose levels in all durations except 1st 

day [81]. another research work reported decreased levels of 

serum cholesterol by 15.5%, triglycerides by 22 % and 

plasma glucose by 16.5%, in rats treated with 1ml/kg i.p of 

NS fixed oil for the period of 12 weeks [82]. Defatted NS 

seed extract showed significantly promoted the release of 

insulin from the pancreatic islets isolated from a rat in 

presence of 8.3 mmol/L glucose medium [83]. 

 

Antihyperglycemic activity in Streptozotocin (STZ) 

induced diabetic animals 

Farrah et al. reported N. sativa oil decrease in blood glucose 

level and increase in serum insulin level when treated with 

for 4 weeks in Streptozotocin plus Nicotinamide-induced 

diabetic hamsters [84]. Another research by same group of 

researchers reported decline in the levels of blood glucose, 

glycated haemoglobin and rate of gluconeogenesis process 

in STZ induced diabetic hamsters when treated with 

thymoquinone 50mg/kg/day for 30 days [85]. Kanter et al. 

studied fifty male Wistar rats which were divided into two 

groups. The streptozotocin (STZ) was injected 

intraperitoneally to induced diabetes in 24 hours. After the 

induction of diabetes one group was treated 0.20 ml/kg/day 

for 30 days. The N. sativa extract caused a decrease in 

serum glucose, a rise in the serum insulin concentrations and 

partial regeneration /proliferation of pancreatic β-cells in 

STZ-induced diabetic rats [86]. Kaleem et al. find similar 

results with 300mg/kg /day Nigella sativa Ethanolic extract 

in STZ induced diabetic rats for 30 days [87]. Abdelmeguid et 
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al. also similar results with 0.2 ml/kg of Nigella sativa 

aqueous extract and 3mg /ml of thymoquinone in STZ 

induced diabetic rats. The intraperitoneal injections were 

given 6days/week for 30days [88]. Rchid et al. studied the 

effect of N. sativa and C. zeylanicum oils in STZ induced 

diabetic rats. Diabetic rats were treated with these oils 

showed a significant decrease in blood glucose, 

triglycerides, cholesterol, LDL–cholesterol and ALT, 

however, levels of HDL cholesterol, total protein, uric acid 

and creatinine were reported to increase as compared to 

untreated diabetic rats. C. zeylanicum oil treated 

independently in diabetic rats showed a noteworthy decrease 

in ALT level [89]. Alimohammadi et al. studied five groups 

twenty-five Wister-albino rats in which Streptozotocin 

(60mg/kg) was used to induce diabetes. The hydroalcoholic 

extract of N. sativa ranging from 5-20 mg/ kg/day was 

intraperitoneally injected into three groups respectively for 

32 days. The data collected on 1st, 16th and 32nd day showed 

that N. sativa with a safe dose of 5mg/kg/day has maximum 

hypoglycemic effect whereas, higher doses of 10 and 20 

mg/kg/day didn’t show any therapeutic effect [90]. 

Asaduzzaman et al. recently studied that N. sativa ethanolic 

extract (300 mg/kg) injected in STZ induced diabetic rats 

and hyper Cholesterol rats for 28 days had shown significant 

hypoglycemic and hypolipidemic activity [91]. Similar work 

has been reported by Abbas [92]. Kanter et al. studied that N. 

sativa volatile oil acts hypoglycemic agent in 

Streptozotocin-diabetic rats. Streptozotocin (50mg/kg) 

induced in diabetic rats produces oxidative stress because of 

increased lipid peroxidation and serum nitric oxide (NO) 

concentrations and decreased antioxidant enzyme activity. 

Nigella sativa volatile oil (0.2 mg/kg/day) treatment for 4 

weeks has shown amelioration of oxidative stress and 

protection of pancreatic β cells [93]. In another study by 

Kanter et al. reported the protective effect of N. sativa and 

thymoquinone on histopathological changes of sciatic 

nerves in Streptozotocin-induced diabetic rats. The diabetic 

rats were given doses 400 mg/kg and 50mg/kg of N. sativa 

and thymoquinone respectively. Both treatments showed the 

increased area of insulin immunoreactive β-cells with no 

histopathological changes in sciatic nerves. However, 

myelin breakdown decreased and axon showed a lot of 

improvements [94}. Al-Wafai recently reported that N. sativa 

and its main active ingredient thymoquinone ameliorates 

oxidative stress and reduces cyclooxygenase-2 production in 

pancreatic tissues of Streptozotocin-induced diabetic rats 
[95]. Abbasali et al. reported that N. sativa at a dose of 200 

mg/kg/days for 45 days resulted in a decrease of serum 

glucose, weight and ameliorated oxidative stress in 

hippocampus of STZ induced diabetic rats [96]. 

 

Nigella sativa hypoglycemic activity against cadmium 

induced diabetes 

Cadmium (Cd) is a non-essential element which shows high 

permeability towards plants and animals. The adults 

exposed to Cd poising in a smaller amount (30-50µg) were 

diagnosed with increased levels of bone fracture, cancer, 

kidney dysfunction and hypertension [97]. Cadmium chloride 

2mg/kg/day treated in rats for 7 days showed increased 

levels of glucose with suppression of insulin release. In-

vitro studies of mouse pancreatic islets displayed that Cd 

concentration of 10-6M suppressed glucose-stimulated 

insulin secretion [98]. However, in-vivo studies revealed that 

intraperitoneal administration of Cadmium acetate in mouse 

showed a high concentration of pancreatic Metallothioneins. 

These are cysteine-rich metal binding proteins and has a 

protective effect against cadmium toxicity [99, 100]. Kanter et 

al. study the protective effect of Nigella sativa against 

oxidative stress caused by cadmium toxicity in rats. The rats 

were divided into three groups: group A (control), group B 

(Cd-treated) and group C (Cd+ Ns treated). Group A was 

treated with sodium chloride 2ml/kg/day and group B and C 

were treated cadmium chloride 0.49 mg/ kg/day. In addition 

to this group C also IP injections of Nigella sativa 0.2 

ml/kg/day prior to cadmium chloride induction. Cd-treated 

groups were seen to have increased levels malondialdehyde 

in plasma and erythrocytes with oxidative stress due to an 

increase of antioxidant levels. The group C rats treated with 

N. sativa for 30 days considerably decreased levels of 

malondialdehyde in plasma and erythrocytes and 

ameliorated oxidative stress [101]. Demir et al. with similar 

kind of research procedures studied the protective nature of 

Nigella sativa against Cd-induced toxicity in rats. Cd-treated 

rats showed a decrease in blood cell count, increased heart 

rates. 34% β cells of pancreatic islets were found to be 

necrotic, degenerated and degranulated which result in 

hyperglycemia and hypoinsulinemia in cd induced rats. 

Intraperitoneal injection of Nigella sativa extract 2ml/kg/day 

in Cd-treated rats improved anaemic condition, heart rate 

and reduced the degeneration of β cells of pancreas thereby 

resulting in an increase of insulin levels [102]. 

 

Nigella sativa against HAART induced diabetes 

HAART an acronym of highly active antiretroviral therapy 

is a combination of three drugs incorporated with protease 

inhibitor used to reduce highly viral plasma levels in HIV 

patients to minimal levels [103]. Chandra et al. studied the 

role of Nigella sativa against insulin tolerance in Sprague–

Dawley rats by HAART therapy. The rats were fed with 

three antiretroviral drugs nelfinavir 200 mg/kg, zidovudine 

50 mg/kg and efavirenz 20 mg/kg for 7 months. HAART 

treatment caused a Substantial increment in the levels of 

insulin and C-peptide. The size of pancreatic islets was also 

reported to have reduced. Treatment of Black seed oil from 

Nigella sativa 400µl/kg reduced this hyperinsulinemia and 

C-peptide levels in rats. In vitro studies by the above group 

of researchers reported that nelfinavir independent treatment 

produced oxidative stress and suppressed insulin secretion 

in the insulinoma cell line (INS-1). Black seed oil or 

thymoquinone treatment restored insulin production in cells 
[104]. In another study by the same group of researchers 

reported that treatment of HIV-1 protease inhibitors (PI) 

incorporated with HAART drugs i.e. nelfinavir, saquinavir 

and atazanavir were responsible for insulin resistance 

syndrome (IRS). The insulin secretion stimulated by glucose 

was reduced from the pancreatic β cell of rats. The 

thymoquinone and Nigella sativa treatments increased the 

insulin secretion and decreasing glucose levels [105]. 

 

Clinical trials of Nigella sativa in diabetic patients 

The survey on traditional use of Nigella sativa in diabetic 

and hypertensive patients of Oriental Morocco was reported 

by Ziyyat et al. in 1997. They have reported 626 patients 

with 61% diabetic and 23% hypertensive which were treated 

with 42 medicinal plants [106]. Laadim et al. recently 

reported ethnopharmacological use of Nigella sativa 

infusion in diabetic patients of Sidi Slimane town (Morocco) 

for a period of 2 months to one year [107]. Otoom et al. 
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reported a cross-sectional study of 310 diabetic patients 

from Jordan which were treated with medicinal herbs. The 

diabetic patients treated with Nigella sativa 7.3% [108]. Al- 

Rowais conducted a survey on traditional use of medicinal 

herbs by diabetic patients of Riyadh Saudi Arabia. 300 

diabetic patients were surveyed in which 19.6 % were using 

Nigella sativa as remedies for diabetes mellitus [109]. Bamosa 

et al. in 1997 investigated the effect of Nigella sativa on 

blood glucose in healthy humans. The study was carried out 

in 16 healthy humans which were orally given 2g of Nigella 

sativa seeds for 14 days. In the first week, a significant 

decrease in blood glucose level was reported (74.4 mg/dl) as 

compared to base value (85 mg/dl) however, in second-

week glucose level were reported to get increased (82.2 

mg/dl). Qidwai et al. with similar work were unsuccessful to 

spot significant decrease in blood glucose levels by Nigella 

sativa seed powder because the sample studied was smaller 

in size [110]. Bamosa et al. in another research work studied 

the effect of Nigella sativa three doses on glycemic control 

in uncontrolled type 2 diabetic patients. The study included 

94 patients, 46% male and 54% females which were orally 

administrated with 1, 2 and 3 gm/day doses of Nigella sativa 

seeds for 3 month period. The blood glucose levels were 

decreased significantly by the dose of 2gm/day as compared 

to other doses [111]. Bamosa group in recently conducted a 

patient blinded clinical trial in 114 uncontrolled diabetes 

mellitus type 2 patients. They were equally divided into two 

groups: placebo or control group and NS group. Control 

group were administered with charcoal as placebo and NS 

group were administered with 2mg/kg of Nigella sativa for 

one year. NS group has shown a significant reduction in 

fasting blood glucose, random blood glucose and 

glycosylated haemoglobin (HbA1c) [112]. Heshmati et al. 

with carried out a double-blinded randomized clinical trial 

of Nigella sativa in 72 diabetic type 2 patients. The 

intervention group received 3g/kg/day and similar amounts 

sunflower oil was received placebo group. The results of 

intervention group compared to baseline value showed 

significant decrease in levels of fasting blood sugar (−9.1%), 

glycosylated haemoglobin (-5.1%), total cholesterol 

(−9.8%), triglycerides (−4.3%), and low-density lipoprotein 

cholesterol (−17.6%) in the. Comparison of the two groups 

at the end of the study also indicated that FBS, HbA1c, TG 

and LDL-C changed significantly in the intervention group 

compared to the placebo group [113]. Hadi et al. find similar 

results in their randomized double-blind clinical trial which 

include 43 diabetic type 2 patients, Nigella sativa oil 1g/day 

was used adjunctive therapy for 8 weeks [114]. Hosseini et al. 

also confirmed similar results with 70 type 2 diabetic 

patients treated with Nigella sativa 5ml/day for three months 
[115]. 

Najmi et al. piloted clinical trial on sixty metabolic disorder 

patients. They were equally divided into two groups: 

standard group and NS group. The standard group received 

Atorvastatin 10 mg/day and Metformin 1g/day while 

Nigella sativa group received adjunctive therapy of Nigella 

sativa 5ml/day for six weeks. Comparison of results of both 

groups indicated that the NS group showed a noteworthy 

reduction in levels of fasting blood glucose, postprandial 

glucose, LDL cholesterol, triglycerides and body weight 

than standard group. The HDL cholesterol level was 

increased NS group [116]. Similar results were confirmed by 

Madhvi et al. in their study of 84 obese female. However, it 

confirmed a decline in triglycerides and LDL cholesterol 

[117]. Datau et al. in their clinical trial of Nigella sativa on 

obese male patient confirmed the significant decrease in 

body weight, waist circumference and systolic blood 

pressure, however insignificant reduction of serum free 

testosterone, diastolic pressure and HDL cholesterol. The 

insignificant decrease in fasting blood sugar and 

triglycerides is also confirmed which antagonist to the above 

trials [118]. 
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