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Abstract 

Nigella sativa is the plant which has been used for centuries for therapeutic purposes. The genus 

Nigella belongs to the Ranunculaceae family. Commonly known as black seed, Nigella sativa 

have been used in traditional medicine by many Asian, middle eastern and far eastern countries 

to treat various common ailments. The seeds of Nigella sativa have been subjected to a range of 

pharmacological investigations in recent years. These studies have shown a wide spectrum of 

activities such as antibacterial, antiviral, antidiabetic, relaxant, cytotoxic and immunomodulatory 

activity .Chemical constituents such as amino acids ,proteins carbohydrates,fixed and volatile 

oils, fats vitamins, minerals, alkaloids, saponins have been isolated from this plant. This review 

is an attempt to compile the pharmacological and phytochemical literature on Nigella sativa to 

highlight and critically assess the pharmaceutical potential of this plant. 

 

Keywords: Nigella sativa, hypoglycemic, cytotoxic, immunomodullatory activity. 

 

 

 

 

 

 

 

 

 

 

 

International Journal of Scientific Research and Review

Volume 8, Issue 3, 2019

ISSN NO: 2279-543X

Page No: 86



Introduction 

Nigella sativa is a herbal plant which belongs to Ranunculaceae family. It is also known as black 

cumin or habatussauda, and has a rich historical and religious background. Narrated Abu 

Hurairah: I heard Allah's Apostle saying "Use this Black seed; it has a cure for every disease 

except death." (Hadith of the Prophet from SahihBukhari)1. Nigella sativa is found in the 

southern region of Asia. Nigella sativa is an annual flowering plant grows at 20-90 cm tall, with 

finely divided leaves; the flowers are white, yellow, pink, pale blue or pale purple color, with 5-

10 petals. The fruit is a large and inflated capsule consists of 3-7 united follicles, each containing 

several seeds2. Seeds are small dicotyledonous, trigonus, angular, tubercular, black externally 

and white inside, odor slightly aromatic and bitter taste3.The seeds have an immense medicinal 

value and are known to have numerous medicinal properties, mainly in Unani and Ayurveda 

systems of medicine4. Nigella Sativa (NS) was used for several decades, including the ancient 

era. The medical aspects of Nigella Sativa have been attributed to Thymoquinone (TQ), which 

acts as anti-inflammatory and antioxidant. Scientists have reported Nigella Sativa to be effective 

against tumor formation, hypersensitivity, neuromuscular diseases, cardiovascular diseases, 

gastroenteritis disease, and liver diseases because of the mechanism of action of TQ. These 

findings suggested that the black seeds can be used as an alternative medication for various types 

of diseases5. 

 

 

                                               

                                                        Fig 1: Nigella sativa seeds 
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Chemical Composition of Nigella sativa  

The plant of Nigella sativa contains more than 100 valuable elements. It is an important source 

of protein, essential fatty acids and various vitamins such as vitamin A, B, B2, C and niacin. It 

also contains minerals like calcium, iron, magnesium, potassium, selenium and zinc6. The seeds 

contain about 21% protein, 35% carbohydrate and 35-38% plant fats and oils6,7. Beside the 

volatile and fatty oils, black cumin seeds contain a bitter principle (nigellin), tannins, resin, 

reducing sugar (mostly glucose), saponins and arabic acids and other alcohol-soluble organic 

acids. The free amino acids present in dormant seeds are cystine, lysine, aspartic acid, glutamic 

acid, alanine, tryptophan, voline and leucine: asparagine is not present. An amorphous saponin 

(C20H3207, m.p. 310°) which on hydrolysis yields a yellow phenol (C14H22O2, m.p. 275°) and 

glucose, and a toxic saponin, melanthin, which gives on hydrolysis melanthigenin (C30H48O4, 

m.p. above 325°, probably identical with hederagenin) are also identified. A lipase is also seen in 

the seeds 8. The seed have been reported to yield ester of unsaturated fatty acids with C15 (ester 

of dehydrostearic and linoleic acid) and higher terpenoids, carvone, d-limonene, cymene, 

nigellone, thymol, citronellyl acetate, (+) citronellol, aliphatic alcohols, and α, β-unsaturated 

hydroxyl ketones, alkaloids, steroids and gederagenin glycoside, α-hederin (a triterpenesaponin), 

thymoquinone, dithymoquinone, thymohydroquinone9. The seeds contain a yellowish volatile oil 

1.5 % and a fixed oil 37.5 %, albumen, sugar, mucilage, organic acids, metarbin, toxic glucoside, 

melanthin resembling helleborin, ash 5 %, moisture and arabic acid. Volatile oil is the active 

constituent. It consists of (1) Carvone 45-60%, an unsaturated ketone, (2) terpene or d-limonene 

called cervene and (3) Cymene. A new isoquinoline alkaloid nigelllimine N-oxide; an alkaloid 

nigellicine were isolated from seeds. A saponin isolated from seeds and characterized as 3-O-[β-

D-vxylopyranosyl(1→3)-α-L-rhamnopyranosyl(1→2)-α-Larabinopyranosyl]-28-O-[α-L 

ahamnopyranosyl] (1→4)-β-D-glucopyranosyl(1→6)-β-D-glucopyranosyl]-hederagenin10. The 

seeds are reported to contain nigellidine11, carvone, d-limonene, cymene, α, β-unsaturated 

hydroxyl ketone, steroids, hederagenin glycoside, melanthin, melanthigen0in, bitter principle, 

tannin, resin, protein, reducing sugar, glycosidalsaponin, 3-O-[β-D-xylopyranosyl(1→2)-α-L-

rhamnopyranosyl(1→2)-β-D-glucopyranosyl]-11methoxy-16, 23-dihydroxy-28-methylolean-12-

enoate, stigma-5,22-dien-3-β-D-glucopyranoside, cycloart-23-methyl-7,20,22-triene-3β,25-diol, 

nigelliidine-4-O-sulfite12, nigellamines A3, A4, A5, C, nigellamines A1, A2, B1 and B213 The 

seed contains esters of dehydrostearic and linoleic acid with sesqui and higher terpenoids and 
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aliphatic alcohol, an unidentified α, β-unsaturated hydroxyketone14,15. Nigellone isolated from 

essential oil16. Cholesterol, campesterol, stigmasterol, β-sitosterol and α-spinasterol isolated from 

seed oil17. Various molecules such as avenasterol-5-ene, avenasterol-7-ene, campesterol, 

cholesterol, citrostadienol, cycloeucalenol, 24-ethyllophenol, gramisterol, lophenol, 24-

methyllophenol, obtusifoliol, sitosterol, stigmastanol, stigmasterol, stigmasterol-7-ene, β-amyrin, 

butyrospermol, cycloartenol, 24-methylene-cycloartanol, taraxerol, tirucallol and arachidic, 

linoleic, linolenic, myristic, oleic, palmitic, palmitoleic and stearic acids are isolated from seed 

oil10.  

Fixed oil contains linoleic acid (55.6%), oleic acid (23.4%) and palmitic acid (12.5%). Volatile 

oil contains trans-anethole (38.3%), p-cymene (14.8%), limonene (4.3%), and carvone (4.0%) 18, 

2-(2-methoxypropyl)-5-methyl-1, 4-benzenediol, thymol and carvacrol19. The essential oil of the 

seeds contain (+) Limonene, p-cymene, citronellyl acetate, carvone and (+) citronellol15. The 

component glycerides of the seed oil are trilinolein, oleodilinolein, dieleolinolein, palmitol-oleo-

linolein and stearo-oleolinlein20 Leaves: leaves contain ascorbic acid (257.70 mg/100 g.) and 

dehydroascorbic acid (29.5 mg / 100 g)8. Root and shoot are reported to contain vanillic acid21. 

Traditional uses: Tradionally, Nigella sativa is used as diuretic, diaphorectic, stomachic, liver 

tonic and digestive in different combinations the seeds of N. sativa have been used in obesity and 

dysponea. They have antibilious property and administred internally in intermittent fevers22. 

Nigela sativa is also used externally in leucoderma, alopecia, eczema, frecles and pimples23 the 

seeds of nigella sativa have been used as antihelmentic and antibacterial24. Fried seeds relieve 

cold and catarrh they have been used in chronic headache and migrane25. The decoction of some 

seeds with some sweet oil is useful in mercury poisoning sores and leprosy26. 

 

Pharmacological Actions: The various pharmacological actions shown by the Nigella sativa 

seed are as follows: 

Antihyperglycemic effects 

The study was conducted to determine the effects of N. sativa seed ethanol extract on insulin 

secretion in INS832/13 and βTC-tet lines of pancreatic β-cells and on glucose disposal by C2C12 

skeletal muscle cells and 3T3-L1 adipocytes. Treatment with N. sativa amplified glucose-

stimulated insulin secretion by more than 35% without affecting sensitivity to glucose. N. sativa 

treatment also accelerated β-cell proliferation. N. sativa increased basal glucose uptake by 55% 
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in muscle cells and approximately 400% in adipocytes. Finally, N. sativa administration of pre-

adipocytes undergoing differentiation accelerated triglyceride accumulation comparably with 

treatment with 10 μ M rosiglitazone. It is concluded that in-vivo. Antihyperglycemic effects of N. 

sativa seed extract are attributable to a combination of therapeutically relevant insulinotropic and 

insulin-like properties. 

Anticancer effects 

Cancer is one of the most common life-threatening diseases in the world. Many people suffer 

from different types of cancer such as blood cancer, breast cancer, colon cancer, hepatic cancer, 

lung cancer, and prostate cancer. Therefore, the scientists tried black seeds on the patients with 

different types of cancer and the results reflected a positive action of Nigella Sativa27. For 

instance, the leukemia cells in the blood cancer’s patient did not proliferate because of the 

Thymoquinone action that is found in the Nigella sativa. Black seeds were used on the breast 

cancer patient and the carcinogenic cells were inactivated. This study highlights the effectiveness 

of the Nigella Sativa against cancer cells5. 

Hypolipidemic effect 

Seeds of Nigella savita were evaluated for their effects on lipid profile in human beings. The 

powder of seeds of Nigella savita, were orally administrated to hypercholesterolemic patients at 

the dose of 1 gm before breakfast for two months. The study demonstrates that the seeds of 

Nigella sativa favourably modify the plasma lipid profile in hypercholesterolemic patients. It 

produces antiartherogenic effect by decreasing low density lipoprotein cholesterol level 

significantly. It also increases high density lipoprotein cholsterol level. It reduces triglycerides 

and the total cholesterol level by decreasing intracellular cholesterol. Thus it has a protective role 

in atherosclerosis28.  

Hepatoprotective effect 

The protective action of thymoquinone against the hepatotoxin: terbutylhyderoperoxide has been 

demonstrated using isolated rat hepatocytes29. In this study, the hepatoprotective activity of 

thymoquinone (TQ) was compared with that of silybin a known hepatoprotective agent. The 

mechanism of hepatoprotection of TQ 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 N. sativa oil for 4 weeks was effective in protection against CCl4 and D-galactosamine 
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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. 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 damage30. Recently, it is also found to show protective effects 

against ischemia reperfusion injury on liver31.  

Nigella sativa in Dyspepsia 

Patients (n=70) with functional dyspepsia when treated with Nigella oil of 5mL (p.o.) for 8 

weeks, a significant lowering of dyspepsia was observed32. 

Antibacterial effect 

Oil of Nigella sativa revealed effective antibacterial activity against considerable number of 

methicillin resistant and coagulase negative Staphylococcus aureus, safety of that oil was 

examined, and there was no cytotoxic influence on the proliferation of gingival fibroblasts33.  

Antifungal effect 

A research was conducted to evaluate the potential antifungal effects of different black seed oils 

on twenty fungi including pathogenic and industrial strains. All oils exhibited varied remarkable 

degrees of antifungal activity; however, the essential oil was the most influential34. 

Antiviral effect 

Unlike antibacterial medicines, the available anti-viral drugs are less, narrow in spectrum and 

have limited efficiency. In an interesting study, Nigella sativa oil was administered to infected 

mice with a DNA-virus with host specificity for mice named “Murine cytomegalovirus 

(MCMV)”. Strikingly, the black seed oil showed complete inhibition of the virus titer s in spleen 

and liver on day 3 of infection, while MCMV virus was detectable in control mice35. Nigella 

sativa seeds have suppressed significantly the pathogenicity of influenza virus (H9N2) in turkey 

poultry and it enhanced the immune responsiveness as well36. It was published that, the black 

seed recorded good antiviral effects when used against Laryngotrachietis Virus (ILTV) at 

concentration of 35μM using Chicken Embryo Rough Cells (CER)37. In a clinical study 

conducted on Egyptian patients infected with Hepatitis C virus (HCV), including some diabetic 

and HCV-positive patients who were not eligible for IFN/ribavirin therapy, there were 

administered with Nigella stativa for up to 3 months at a dose of (450 mg three times daily). 

After treatment period, patients relatively revealed varied recovery and decrease in viral load, 
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improvement in the oxidative stress, clinical condition, and glycemic control in diabetic 

patients38. 

Antiparasitic effect 

N. sativa was shown to have anti-leishmaniasis, anti-miracidia, anti-cercariae and anti-

Schistosomamansoni potentials. In the latter case the oil of the black seed showed strong 

activity as compared to a well–known anti-schistosomal and anti-helmintic drug for domestic 

animals, prazequantel; where it produced a potentiating effect with co–treatment39. Simalango40 

suggested that ethanol extract of N. sativa (0.5–8%) produced significant anti-Ascarissuum 

activity.  

Wound healing effect 

The wound healing capacity of N. sativa was evaluated in farm animals, mice and human 

gingival fibroblast. The accumulation result were indicated that there was a reduction in 

absolute differential WBC counts, local infection and inflammation, bacterial expansion and 

tissue impairment, and free radical production. An elevation of basic fibroblast growth factor 

and transforming growth factor beta were also reported39. 

Immunomodulatory effect 

Studied that immunomodulating and cytotoxic properties of volatile oil of N. sativa seeds was 

investigated in a Long-Evans rat model designed to examine the effect of N. sativa seeds on 

selected immune components. Long-Evans rats were challenged with a specific antigen (typhoid 

TH) and treated with N. sativa seeds; Treatment with N. sativa oil induced about 2-fold decrease 

in the antibody production in response to typhoid vaccination as compared to the control rats but 

there was a significant decrease in splenocytes and neutrophils counts, but a rise in peripheral 

lymphocytes and monocytes in the these animals. These results indicated that the N. sativa seeds 

could be considered as a potentialimmunosuppressive cytotoxic agent41.  

Contraceptive and anti-fertility effect 

Hexane extract of N. sativa seeds when administered orally prevented pregnancy in experimental 

rats at a dose of 2 g/kg daily on day’s 1-10 postcoitum42. In another study the ethanolic extract of 

N. sativa seeds was found to possess an anti-fertility activity in male rats which might be due to 

inherent estrogenic activity of N. sativa 43. 
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Antioxytocic effect 

N. sativa seeds oil inhibit the uterine smooth muscle contraction induced by oxytocin stimulation 

in rat and guinea pig uterine smooth muscles suggest the anti-oxytocic potential of N. sativa 

seeds oil44. 

Antirhematic effect 

The evaluation of rheumatoid arthritis was done using inflammation induced oxidative stress and 

tissue damage model. For the study wistar rats were used and was immunized with collagen 

disease developed after 13+-1 day post induction hydroalcholic extract of N. sativa was given. 

The analysis of inflammation and associated protease activation was evaluated by 

myeloperoxidase [MPO] and articular elastase post inflammatory generation of various free 

radical was checked by evaluating several enzymatic and non enzymatic parameters (GSH, SOD, 

Catalase) including peroxidation of membranes. The study results as decreses MPO and 

associated elastase activity dose dependently. Moreover n. sativa decreased the lipid 

peroxidation with replenishment of GSH confirming their inverse nature.SOD activity increased 

significantly with a parallel increment in catalase activity. Consistent with the findings, articular 

nitrite content was reduced, which was further confirmed by the histological findings. The 

findings of the study revealed that the plant has the promising potency against Rheumatoid 

Arthritis45. 

Nephroprotective effect 

A study has been designed to evaluate the nephroprotective activity of Nigella sativa against 

gentamicin induced nephrotoxicity in rats. Administration of Nigella sativa with gentamicin 

injection resulted significantly decreased indices of nephrotoxicity when compared with 

gentamicin group suggesting nephroprotective activity46. Nephroprotective activity of 

thymoquinone was evaluated against gentamicin induced nephrotoxicity. Thymoquinone 

supplementation resulted that it prevents gentamicin induced degenerative changes in kidney 

tissue47.  

Anti-histaminic/anti allergic effect of N. sativa 

Histamine is released by basophils and mastcells, producing allergic reactions associated with 

bronchial asthma, urticaria and food allergy. Increased numbers of mast cells are associated 

withgastric mucosal damage induced by the use of NSAID48. The use of NS seeds and its active 

ingredients has a considerable effect on the histamine mediated inflammatory and gastric 
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diseases. A low concentration of nigellone effectively inhibits histamine release from mastcells 

have shown that volatile oil therapy of NS and more so its constituent TQ, significantly reduced 

mast cell number and the gastric ulcerated lesions in ethanol treated rats49.  Low concentration of 

nigellone effectively inhibits the histamine release from the mast cells, indicating an anti-

asthmatic role. TQ dimer isolated from N.S’s volatile oil, ‘Nigellone’ suppressed symptoms 

when given orally to bronchial asthma patients with effective results without any toxicity50. 

Administration of N. sativa oil to patients with allergic problems, like allergic rhinitis, atopic 

eczema, and bronchial asthma decreased the immunoglobulin E, and eosinophil count51.  

 

Anti-asthmatic effects 

The effect of nigellone and thymoquinone on trachea (antispasmodic effect) and their influence 

on respiratory clearance. The effects on Ba++ carbachol- and leukotriene-induced trachea 

contractions and the transport of the fluorescence dye rhodamin B concerning ciliaryaction in the 

tracheal area was investigated using amicro dialysis technique. Nigellone and high 

concentrations of Thymoquinone had a concentration-dependent inhibitory effect on the trachea 

when being contracted by the depolarizing effect of Ba2+. The trachea contractions induced by 

leukotriene-d (4) LT4 were inhibited by nigellone and by Thymoquinone. It was concluded that 

nigellone possesses an antispasmodic effect and an increase in mucociliary clearance but 

Thymoquinone do not have such effects. Therefore, it is suggested that nigellone but not 

Thymoquinone may be useful in treatment of different respiratory diseases 52. 

Toxicological studies 

Studied that the seeds of Nigella sativa extract and its constituent appear to have a low level of 

toxicity. In a recent study of diazinon induced organ toxicity, with Nigella sativa seeds extract 

given orally for three & six weeks, the study observed attenuated extensive changes of 

hematological and biochemical parameters in diazinon-treated rats. Some other studies also 

demonstrate that treatment with Nigella sativa resulted in significant decrease of haematological 

disorders induced by aflatoxin53. No remarkable pathological changes were recorded in bone 

marrow of animals treated with suspension of Nigella sativa in carbon tetrachloride induced 

bone marrow toxicity54.  
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Human neutrophil elastase (HNE) activity 

 The oils extracted from the seeds of N. sativa was used to evaluate the potency on human 

neutrophil elastase [HNE]. Inhibition of HNE activity by essential oil was found to be dose 

dependent. The highest inhibitory concentration[HIC] of essential oil which caused total 

inhibition of HNE activity was 58mg/ml. the assay performed to evaluate the inhibitory effect of 

major components of essential  oil on HNE activity revealed that carvacarol showed marked 

HNE inhibitory activity with  a very low IC 50 value [12 micro M] Concluding on the result 

obtained from the study the inhibitory effects of the essential oil on HNE activity are due to the 

presence of bioactive molecules mainly carvacrol. This compound is an inhibitor of HNE and 

could be considered as a natural antielastase agent and possible candidate for phytotherapy in the 

treatment of injuries that appear in some pathological conditions such as COPD and 

Emphysemia55. 

Reduction in formation of sickle cells 

To evaluate this activity two third patients with sickle cell disease were enrolled obeying the 

inclusion criteria, aged 7-47 years old. Method employed for the experiment, was a total of 3ml 

of blood was collected from each patient and divided  into six tubes with heparin .the blood was 

mixed with 0.5 ml, of 0.1 percent, 0.05 percent or 0.01 percent v/v of the oil extract of n .sativa . 

A slide was prepared by spreading a drop of treated blood with a cover slide to ensure the 

complete deoxigination condition. The separation of irreversibly sickled cells was performed on 

eight patients by a gradient centrifugation method .the study concluded that 0.1 percent v/v 

concentration of the oil extract of  N. sativa resulted in an approximately 80 percent reduction in 

the formation of sickle cells56. 

Topical applications  

TQ–induced skin darkening via chlonergic mechanisms of muscarinic receptor in the melanin 

dispersion is evident, whereas, N. sativa oil for decreasing vitiligo area scoring index without 

seeing adverse effects. However, TQ and nigellone inhibited histamine release, protected 

histamine-induced bronchospasm in guinea pigs, decreased lung ensiphilia, elevated Th2 

cytokines and raised IgE and IgG1 antibodies in mice. Otherwise, N. sativa is a good 

recommendation in hand eczema. Linoleic acid from this plant is known for its percutaneous 
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adsorption enhancing capability of drugs, while the oil emulsion for reducing skin irritation and 

improving moisturizing and epidermal barrier function. It has also anti–aging, mitigating, and 

protective potentials57. There is evidence on oral health and hygiene of black seed oil and TQ58. 

Effect on urinary system: 

N. sativa along with ascorbic acid (Vitamin C) produced a nephroprotective effect by lowering 

serum creatinine (CK), blood urea nitrogen (BUN) and antioxidant activity in rabbits. 

Otherwise, TQ showed an effect on renal expression of organic ion transporters and multidrug 

resistance–associated proteins in rats. An increased protein levels of the efflux transporters 

MRP2 and MRP4 and decreased expression of OAT1, OAT3, OCT1 and OCT2 was observed 

in rats. Along with decreasing tubular necrosis score, N. sativa is a good reducer of CK, urea, 

MDA, NO, ROS, OSI and TOS levels and augmenter of TAC, SOD, GPx in kidney tissue and 

blood. TQ is evident to have a complete reversal of the gentamicin (GM)-induced alteration of 

serum CK, BUN, thiobarbituric acid substances (TBARS), total nitrite/nitrate content, GSH, 

GPx, CAT and ATP values in rats59 The black seed ethanol extract at 250–100mg/kg (p.o.) in 

female Wistar Albino rats showed a significant nephroprotective activity on paracetamol–

induced nephrotoxicity60. Otherwise, Cd-induced nephroprotectivity is also evident in rats by 

Erboga et al.,61. 

Antioxidant Activity of Nigella Sativa  

Nigella Sativa has a special chemical component that acts as an antioxidant. This component is 

the thymoquinone (TQ). An experiment was set up using rats to approve the antioxidant property 

of the TQ. The rats were injected with collagen that induced arthritis, which caused an elevation 

in the inflammatory mediators’ level62. 

Cardiovascular activity: 

The effect of two months oral supplement of seeds of Nigella sativa to normal tars on cardiac 

haemodynamic in-vivo, the ionotropic and chronotropic properties of the isolated hearts in vitro, 

and the cardiac responsiveness to progressive adrenergic stimulation by isoproterenol were 

investigated. The results showed the intrinsic cardiac contractile properties without evidence of 

an increased cardiac work load or energy consumption in vivo which makes these seeds an 

isotropic agent with hemodynamic profile 63-65.  
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The effect of aqueous and macerated extract from Nigella sativa on heart rate and contractility of 

the isolated heart were examined. The result showed a potent inhibitory effect of both extract on 

both on heart rate and contractility of the guinea pig heart that was comparable and even higher 

than that of diltiazem which may be due to calcium channel inhibitory or an opening effect of the 

plant on potassium channel of the isolated heart66,67.(71.Boskabady et al., 2005; 72.Shafei et al., 

2005) 

Gastroprotective effect: 

The effect of N. sativa aqueous suspension on experimentally induced gastric ulcers by various 

noxious chemicals (80% ethanol, 0.2M NaOH, 25% NaCl and indomethacin,) and basal gastric 

secretion in rats were evaluated. It significantly prevented gastric ulcer formation induced by 

necrotizing agents, also ameliorated the ulcer severity and basal gastric acid secretion in rats. The 

aqueous suspension significantly replinshed the ethanol induced depleted gastric wall mucus 

content levels and gastric mucosal non-protein sulfhydryl concentration which suggest that the 

anti ulcer effect of nigella sativa is possibly prostaglandin mediated and/or through its 

antioxidant and antisecretory activities68 

Antimalarial activity: 

Various extracts of N. sativa found to show antiplasmodial activity against both in vivo and in 

vitro plasmodia infections. It shows 100% inhibition of the parasite growth (Plasmodium 

falciparum) at concentration 50 ug/ml. N. sativa shows dose dependant activity against parasite 

69. 

Analgesic and Anti-inflammatory activity  

Houghton et al. reported that crude fixed oil of N. sativa and an active principle thymoquinone 

(TQ) inhibits cycloxygenase and 5-lipooxygenase pathway of arachi-donate metabolism in rat 

peritoneal leukocytes70. The effect was demonstrated via the dose dependant inhibition of the 

formation of thromboxane B2 and leukotrienes B4. This effect was later confirmed in 

experimental animal studies conducted using aqueous suspension of N. sativa crushed seed by 

Al-Ghamdi. In this study, formation of edema in rat hind paw was inhibited and these effects 

were comparable with Aspirin used as a standard anti-inflammatory drug. Khanna et al. using 

three anti-nociceptive tests in rats and mice (hotplates test, tail pinched test, acetic acid induced 

writhing) conclude that the fixed oil of the seeds is endowed with strong anti-nociceptive actions 
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and these actions were due to an opioid principle in the oil as they were antagonized by 

naloxone71. Abdel Fattah et al. have used four different models of analgesia (hot plate test, tail 

pinched test, acetic acid induced writing and formalin induced pain) for studying the analgesic 

activity of the drug72. The mechanism of anti-inflammatory and analgesic effect seems to be 

related to the inhibition of eicosanoid synthesis as suggested by the study of Houghton et al70.  

Anticonvulsant activity  

Studied that N. sativa seed effectively against PTZ-inducedconvulsions. The antiepileptic 

activity of the volatile oil in this model may be attributed mainly to its content of TQ and p-

cymene and to a lesser extent, α-pinene. Volatile oil and its component pcymene effectively 

suppressed convulsions induced by MES73. The antiepileptic effect of curcumin and N. sativa oil 

in the pilocarpine model of epilepsy in comparison with valproate was evaluated. Treatment of 

pilocarpinized rats with curcumin and valproate ameliorated most of the changes in amino acid 

concentrations and reduced the histopathological abnormalities induced by pilocarpine, while N. 

sativa oil failed to improve the pilocarpine-induced abnormalities74.  

Nigella sativa in Neural Tube Defect  

Maternal diabetes is responsible for many types of embryonic defects. Increased oxidative stress 

has been suggested to play a role in the pathogenesis of disturbed embryogenesis in diabetic 

pregnancies. A study was conducted to determine the effect of Nigella sativa extract on spinal 

cord neuroepithelium of diabetic rats’ embryos. The finding of the study reveals that Nigella 

sativa has a protective effect against diabetic embryopathy and fetal loss75. 

Diuretic activity  

The diuretic activity of dichloromethane extract of Nigella sativa seeds was studied in rat. An 

oral dose of extract (0.6 ml/kg/day) significantly increased the diuresis by 16 % after 15 days of 

treatment. Urinary excretion of Cl-, Na+ and urea is also increased76.  

Galactagogue 

An experimental study was designed to determine the galactagogue action of Nigella sativa 

seeds and its safety. Lactating mice were switched on to Nigella sativa containing diet from the 

day of labour for 15 days. Nigella sativa significantly increased serum prolactin level and the 

weight of litter compared with control group. Breast tissues of lactating mice kept on Nigella 

sativa containing diet showed larger acini, thicker epithelia and hyperactivity. No 

haematological, histological and biochemical side effects were caused by Nigella sativa77. 
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Anxiolytic  

The anxiolytic activity of aqueous and methanol extracts of Nigella sativa seeds for four weeks 

in rats was evaluated by open field and elevated plus maze models. The rats exhibited an 

increase in open field activity and produced anti-anxiety effect in elevated plus maze. Oral 

administration of Nigella sativa oil increased brain levels of 5-HT and tryptophan but the levels 

of brain 5-HIAA decreased significantly suggesting its anxiolytic use78.  

Antispasmolytic effect 

The volatile oil and ethanol extract of Nigella sativa inhibited spontaneous movements of rabbit 

jejunum. The aqueous extract of seed caused mild to moderate dose dependent relaxation effects, 

increased the sensitivity of the ileum to acetylcholine and interacted with serotonin in a dose 

dependent manner79. It also showed spsmolytic activity mediated through calcium antagonist 

effect justifying the traditional use in diarrhoea80.  

Antiurolithatic effect 

Ethanol extract of Nigella sativa reduced the number of calcium oxalate deposits in ethylene 

glycol-induced kidney calculi in rats and also lowered the urine concentration of calcium oxalate 

suggesting the use as antiurolithatic agent81. It has also been observed in a study that 

thymoquinone significantly decreased the number and size of calcium oxalate deposits in the 

renal tubules in ethylene glycol-induced kidney calculi in rats82. 

Anti schistosomiasis effect 

The schistosomicidal properties of seeds were tested against Schistosoma mansoni miracidia, 

Schistosoma mansoni cercariae and adult worms. Results indicate its strong biocidal effects 

against all stages of the parasite and also showed an inhibitory effect an egg laying of adult 

worms and also decrease in the activities of both antioxidant enymes, superoxide dismutase, 

glutathione peroxide and glutathione reductases and enzymes of glucose metabolism, 

hexokinase, and glucose 6 phosphate dehydrogenase83. 

Abortifacient effect 

Hot water extract of Nigella sativa as well as whole seeds in large oral doses has a potential to 

cause abortion in human pregnant females84. 
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Antiimplantation effect 

The ethanolic extract showed inhibition of ovulation when administered at 200mg/kg in female 

rabbits85. 

Effects on blood  

The petroleum ether extract of N. sativa was studied for its action on blood coagulation and was 

reported to shorten the whole blood clotting time, plasma clot time and kaolin-cephalin clotting 

time in male rabbits when compared to control. In addition, a significant shortening of bleeding 

time in rats was also observed. However, there were no significant effects on the thrombin time 

or prothrombin time but the partial thromboplastin time was shortened while euglobulin time 

was prolonged86.  

Conclusion 

The above comprehensive review almost covered what is actually known to date about the black 

seed and its constituents. It is clear that most of the potent and fruitful activity resides in its 

volatile oil and a protein component. However, the volatile oil suffers the drawback of the 

bronhoconstricting effect of thymoquinone. However, the latter can be easily removed from the 

oil to obtain dethymoquinoneated oil that has already been shown to possess the major 

characteristics of the whole oil. 
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