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INTRODUCTION 

Rationale of the Study 

A lot of efforts are now ongoing to develop and understand the 

mechanisms of Diabetes, the disease that is affecting more and more 

people worldwide. Multiple researches were done to produce a drug 

synthetically or organically available. 

 

Diabetes mellitus is a disease in which there is  failing in pancreatic 

performance, a part of the human body that is known to produce 

insulin and is responsible for breaking down and utilizing sugars in the 

body. In people with diabetes, glucose levels build up in the blood and 

urine, causing excessive urination, thirst and hunger, commonly 

associated with problems in fat and protein metabolism, and             

later it causes  known  complications  such  as  Renal  failure,   diabetic   

retinopathy, diabetic foot, hypertension and sometimes coma and death. 

 

The study aims to identify and develop a new line of drug that is safe and effective. An 

organic alternative that is still capable of producing the therapeutic benefits of a common 

anti-hyperglyemic drug sold in the markets today. 

 

The accomplishment of this research may help to establish a fact that N. Sativa Black Cumin 

Seed has the intrinsic capabilities that may have a great impact on people suffering from 

Diabetes, and may help different health care providers in their management in diabetes, as 

this research is trying to establish a basis on the pharmacokinetics, pharmacodynamics and 
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pharmacognosy of the subject seed and its abilities to lower a high blood sugar to an optimum 

desired level which can highly minimize the long term effects and complications of Diabetes. 

 

The researchers aim to accomplish bigger research in the future, by comparing the effects of 

the drug to certain different animal species and its effects, to determine any possible long 

term side effects and on how to manage it, and to be able to conduct experiments in human 

subjects, and experiment the drug in a mass scale sample size, the researchers also want to 

investigate the beneficial effects of the other parts of N. sativa and to explore its other 

possible health benefits. 

 

REVIEW OF RELATED LITERATURE 

Nigella sativa 

The seeds of Nigella sativa, which may also be used as a spice, are from a fruit of an annual 

flowering plant, which is native to south and southwest Asia.  It grows to about 20–30 cm in 

height, with finely divided, linear leaves. The flowers are delicate, and are usually pale blue 

and white in color, with five to ten petals.  The seeds are also known as black seeds, black 

cumin, kalonji seeds, Roman coriander, nutmeg flower, or fennel flower. (International 

Research Journal of Pharmacy. 2011. Vol. 2). 

 

 

Fig 1. Nigella Sativa (Black Cumin) Flower 

 

Black cumin or Black seed, an annual herb of the Ranunculaceae family, is native to 

Southern Europe, North Africa, South and Southwest Asia.  According to Botnick et al 

(2012), black cumin has been traditionally used since ancient times as an important medicinal 

http://en.wikipedia.org/wiki/Leaf
http://en.wikipedia.org/wiki/Flower
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plant and spice.  (Distribution of Primary and Specialized Metabolites in Nigella sativa 

Seeds, A Spice with Vast Traditional and Historical Uses. Molecules 2012). 

 

 

Fig.2 Nigella Sativa (Black Cumin) Seeds 

 

The seeds of Nigella sativa (family: Ranunculaceae), commonly known as Black Seed, Black 

Cumin, or ―HabbatulBarakah‖, have long been used in folk medicine in the Arabian Gulf 

region, Far East Asia, and Europe.  An experimental research study was conducted by Al-Ali 

A et al, Alkhawajah AA, Randhawa MA, Shaikh NA (2008) about thymoquinone and its 

safety through determination of LD50 values and proven that thymoquinone is the major 

active component of Nigella sativa (N. sativa) and constitutes about 30% of its volatile oil or 

ether extract. N. sativa oil and seed are commonly used as a natural remedy for many 

ailments. Using modern scientific techniques, a number of pharmacological actions of N. 

sativa have been investigated. Thymoquinone is a relatively safe compound, particularly 

when given orally to experimental animals.  

 

In the essential oil (avr. 0.5%, max. 1.5%), thymoquinone was identified as the main 

component (up to 50%) (which is responsible for its anti-histamine, anti-oxidant, anti-

infective and broncho-dilating effect), besides p-cymene (40%), pinene (up to 15%), 

dithymoquinone and thymohydroquinone. Other terpene derivatives were found only in trace 

amounts: Carvacrol, carvone, limonene, 4-terpineol, citronellol. Furthermore, the essential oil 

contains significant (10%) amounts of fatty acid ethyl esters. On storage, thymoquinone 

yields dithymoquinonene and higher oligocondensation products. The seeds also contain a 

fatty oil rich in unsaturated fatty acids, mainly linoleic acid (50 60%), oleic acid (20%), 

eicodadienoic acid (3%) and dihomolinoleic acid (10%). 
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CHAPTER 1 

Local Studies 

N. sativa is not a widely cultivated plant in the Philippines. Being a native to mostly the 

middle eastern countries and north eastern Africa. There were no specific researches done on 

N. sativa in the Philippines up to date.  

 

Foreign Studies 

Studies on the effect of N. sativa on blood glucose levels in normal and diabetic animals 

seem to be conflicting. In a study conducted by Padmaa M Paarakh (2010), the study was 

investigating the Anti-diabetic effect of the aqueous extract of Nigella Sativa seeds on rats. It 

has been proven to exert the anti-diabetic effect. However, the aqueous extract would 

decrease the concentration of the main component (TQ) 3. In another research performed by 

Ali Benhaddou, Louis Martineau, Tri Vuong, BouchraMeddah, Padma Madiraju, Abdellatif 

Settaf and Pierre S. Haddad1 (2011), they evaluated the effect of the Nigella Sativa seeds 

ethanol extract ―Volatile Oil‖ which preserve the large concentration of (TQ) and resulted 

with a significant outcome in reducing the glucose level. Hence, supports our hypothesis and 

statement of the problem. 

 

The efficacy of Thymoquinone (TQ) in the volatile oil present significant effect against 

hyperglycemias. Daily Nigella Sativa Extract treatment for four weeks resulted in a gradual 

decrease in glycemia that reached values similar to normal non-diabetic controls animals by 

the end of the treatment period (Ali Benhaddou et al., 2011).  

 

Active principles of N sativa as stated by Rhandhawa(2008) includes Nigellicine, Nigellidine, 

Nigellimine-N-oxide, Thymoquinone, Dithymoquinone, Thymohydroquinone, Nigellone, 

Thymol, arvacol, oxy-coumarin, 6-methoxycoumarin and 7-hydroxy-coumarin, alpha-hedrin, 

steryl-glucoside, as well as rich amounts of flavonoids, tannins, essential fatty acids, essent ial 

aminoacids, ascorbic acid, Iron and calcium. (Mohammed Akram et al., 2008).
 

 

Nigella sativa is said to possess an antitumor, antidiabetic, cardiovascular, pulmonary, 

gastroprotective, antifertility, diuretic, CNS depressant, antispasmolytic, anti-inflammatory, 

anti-microbial, antioxidant, anticonvulsant, antinociceptive, hepatoprotective, 

immunomodulatory and antihelmintic activities but a number of other pharmacological 

activities are yet to be explored (Indian Journal of Natural Products and Resources, 2010). 
 

 

http://www.hindawi.com/48216941/
http://www.hindawi.com/42603572/
http://www.hindawi.com/83739206/
http://www.hindawi.com/83739206/
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Nigella sativa oil is found to be effective as an add-on therapy in patients with metabolic 

syndrome. Furthermore, it has a significant therapeutic activity in diabetic and dyslipidemic 

patients (Khan et al, 2008). 11 A study conducted by Bamosa et al (2010) show that a dose of 

2 gm/day of Nigella sativa might be a beneficial adjuvant to oral hypoglycemic agents in type 

2 diabetic patients.  (Indian Journal of Physiology and Pharmacology. 2010. Vol. 54).   

 

In a study conducted by Kaleem et al (2006) oral administration of ethanol extract of N. 

sativa seeds (300mg/kg body weight/day) 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 in liver and 

kidney. Kaleem et al (2006) further suggest that due to its antioxidant effects its 

administration may be useful in controlling the diabetic complications in experimental 

diabetic rats.   (Indian Journal of Experimental Biology. 2006. Vol. 44) 

 

Alloxan 

Alloxan  (2,4,5,6-tetraoxypyrimidine;2,4,5,6-pyrimidinetetrone) is an oxygenated pyrimidine 

derivative which is present as alloxan hydrate in aqueous solution.  The Alloxan model of 

diabetes induction was first described in rabbits by Dunn, Sheehan and McLetchie in 1943. 

Alloxan was originally prepared by the oxidation of uric acid by nitric acid. The monohydrate 

is simultaneously prepared by oxidation of barbituric acid by chromium trioxide. Moreover, 

alloxan has been regarded as a strong oxidizing agent that forms a hemiacetal with its 

reduced reaction product; dialuric acid, in which a carbonyl group is reduced to a hydroxyl 

group, that is called alloxantin. The drug has been noted to exert its diabetogenic action when 

administered parenterally, i.e., intravenously, intraperitoneally or subcutaneously. 

Furthermore, the dose of alloxan required for inducing diabetes depends on the animal 

species, route of administration and nutritional status. Moreover, alloxan has been 

demonstrated to be non-toxic to the human beta-cells, even in very high doses, the reason of 

which may be attributed to the differing glucose uptake mechanisms in humans and rodents. 

Alloxan has been used to induce experimental diabetes due to the selective destruction of the 

insulin-producing pancreatic beta-islets. Alloxan induces a multiphasic blood glucose 

response when injected into to an experimental animal, which is accompanied by 

corresponding inverse changes in the plasma insulin concentration followed by sequential 

ultra-structural beta cell changes ultimately leading to necrotic cell death. 
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The first phase that comes into view within the first minutes after alloxan injection is 

transient hypoglycemic phase that lasts maximally for 30 minutes. This little hypoglycemic 

response has been noted to be the result of a transient stimulation of insulin secretion that was 

confirmed by an increase of the plasma insulin concentration. The underlying mechanism of 

this transient hyperinsulinemia may be attributed to a temporary increase in ATP availability 

due to inhibition of glucose phosphorylation through glucokinase inhibition.  

 

The 2nd phase appearing one hour after administration of alloxan leads to rise in blood 

glucose concentration. Moreover, the plasma insulin concentration has been noted to decrease 

at the same time. This is the first hyperglycemic phase after the first contact of the pancreatic 

beta cells with the toxin. This hyperglycemic phase lasts for 2-4 hours which is accompanied 

by decreased plasma insulin concentrations. These changes are a result of inhibition of insulin 

secretion from the pancreatic beta cells that is attributed to the induction due to their beta cell 

toxicity.  

 

The 3rd phase is again a hypoglycemic phase that is noted 4-8 hours after the alloxan 

injection, which lasts for several hours. The flooding of circulation with insulin occurs as a 

result of the alloxan-induced secretory granule and cell membrane rupture resulting in severe 

transitional hypoglycemia. In addition, other subcellular organelles are also ruptured that 

include cisternae of rough endoplasmic reticulum and the golgi complex.  Moreover, the 

outer and inner membranes of the mitochondria loose structural integrity in this particular 

phase. These changes are irreversible and highly characteristic for a necrotic cell death of 

pancreatic islets.  

 

The last 4th phase of the blood glucose response is the final permanent diabetic 

hyperglycemic phase during which complete degranulation and loss of the integrity of the 

beta cells within 24-48 h after administration of the alloxan takes place. Surprisingly, the 

non-beta cells and other endocrine and non-endocrine islet cell types along with extra 

pancreatic parenchyma remain intact, providing the evidence of selective toxic action of 

alloxan. Thus, alloxan injection has been noted to induce an insulin-dependent type I like 

diabetes syndrome and all the morphological features of beta cell destruction are 

characteristic for a necrotic cell death. Alloxan-induced diabetes has been commonly 

employed as an experimental model of insulin dependent diabetes mellitus. The mechanism 

of alloxan action has been thoroughly studied which currently can be characterized quite 

well. Several experimental studies have demonstrated that alloxan evokes a sudden rise in 
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insulin secretion in the presence or absence of glucose which appeared just after alloxan 

treatment. This particular alloxan-induced insulin release occurs for short duration followed 

by the complete suppression of the islet response to glucose even when high concentrations 

of glucose were used.  

 

The alloxan action in the pancreas is preceded by its rapid uptake by pancreatic beta cells that 

have been proposed to be one of the important features determining alloxandiabetogenicity. 

Moreover, in pancreatic beta cells, the reduction process occurs in the presence of different 

reducing agents like reduced glutathione (GSH), cysteine, ascorbate and protein-bound 

sulfhydryl (-SH) groups. Alloxan reacts with two -SH groups in the sugar binding site of 

glucokinase resulting in the formation of the disulfide bond and inactivation of the enzyme. 

As a result of alloxan reduction, dialuric acid is formed which is then re-oxidized back to 

alloxan establishing a redox cycle for the generation of reactive oxygen species (ROS) and 

superoxide radicals. The superoxide radicals liberate ferric ions from ferritin and reduce them 

to ferrous and ferric ions. In addition, superoxide radicals undergo dismutation to yield 

hydrogen peroxide (H2O2) in the presence of superoxide dismutase. As a result, highly 

reactive hydroxyl radicals are formed according to the Fenton reaction in the presence of 

ferrous and H2O2. Another mechanism that has been reported is the effect of ROS on the 

DNA of pancreatic islets. The fragmentation of DNA takes place in the beta cells exposed to 

alloxan that causes DNA damage, which stimulates poly ADP-ribosylation, a process 

participating in DNA repair. Antioxidants like superoxide dismutase, catalase and the non- 

enzymatic scavengers of hydroxyl radicals have been found to protect against alloxan 

toxicity. In addition, the disturbance in intracellular calcium homeostasis has also been 

reported to constitute an important step in the diabetogenic action of alloxan. It has been 

noted that alloxan elevates cytosolic free Ca2+ concentration in the beta cells of pancreatic 

islets. The calcium influx is resulted from the ability of alloxan to depolarize pancreatic beta 

cells that further opens voltage dependent calcium channels and enhances calcium entry into 

pancreatic cells.  The increased concentration of Ca2+ ion further contributes to supra 

physiological insulin release that along with ROS has been noted to ultimately cause damage 

of beta cells of pancreatic islets. Alloxan is a hydrophilic and unstable chemical compound 

which has similar shape as that of glucose, which is responsible for its selective uptake and 

accumulation by the pancreatic beta cell. Similarity in the shape allows it to transports into 

the cytosol by the glucose transporter (GLUT2) in the plasma membrane of beta cell. Another 

biological effect of alloxan has been attributed to the thiol group reactivity that allows 
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selective inhibition of glucose-induced insulin secretion through inhibition of glucokinase. 

This inhibition of glucose-induced insulin secretion has been regarded as the major 

pathophysiological effect of alloxan, which results from the thiol group reactivity of alloxan. 

The thiol groups of glucokinase, the glucose phosphorylating enzyme, are particularly 

sensitive to oxidation by alloxan. Glucokinase inhibition reduces glucose oxidation and ATP 

generation that further suppresses glucose-induced insulin secretion. Moreover, the insulin 

biosynthesis is also inhibited by alloxan through the same mechanism. Alloxan inhibits many 

cellular functions at higher concentrations such as the ability to oxidize thiol groups of many 

functionally important enzymes like hexokinase, phosphofructokinase, calmodulin-dependent 

protein kinase, aconitase and other proteins. Hence, it is evident that the inhibition of glucose 

induced insulin secretion by alloxan is the result of the thiol reactivity of the glucokinase. 

Another biological effect of alloxan is pancreatic beta cell toxicity and diabetogenicity that 

may be attributed to alloxan-induced redox cycling and ROS generation. The mechanism 

underlying the cytotoxic action of alloxan to insulin-producing cells may be ascribed as the 

reduction by interaction with intracellular thiols such as glutathione. The resultant formation 

of cytotoxic ROS is the result of a cyclic reaction between alloxan and its reduction product, 

dialuric acid, which by autoxidation generates superoxide radicals, hydroxyl radicals and 

H2O2. Induction of diabetes in the laboratory animals by alloxan injection is the result of 

selective uptake of alloxan via GLUT2 into a pancreatic beta cell. The effective prevention of 

redox cycling and generation of ROS can prevent pancreatic beta cell death and counteract 

the development of alloxan diabetes in vivo. Hence, it can be summarized that the alloxan-

induced pancreatic beta cell toxicity and the resultant diabetogenicity is due to the redox 

cycling and the toxic ROS generation in combination with the hydrophilicity and the glucose 

similarity of the molecular shape of alloxan. The chemical induction of diabetes appears to be 

the most popularly used procedure in inducing diabetes mellitus in experimental animals. The 

foremost drug-induced diabetic model is the alloxan diabetes that is capable of inducing type 

I diabetes mellitus in experimental animals. The surgical and genetic methods of diabetes 

induction are associated with a high percentage of animal morbidity and mortality.  Hence, 

alloxan induced diabetes model appears to be the most reliable and easily reproducible 

method of inducing diabetes mellitus in experimental animals. So, efforts should be made 

towards upbringing and uplifting the model of alloxan induced diabetes mellitus in the 

experimental animals. (AnkurRohilla and ShahjadAli,International Journal of Research in 

Pharmaceutical and Biomedical SciencesVol. 3 (2) Apr – Jun2012) www.ijrpbsonline.com   
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Moderate diabetic animals are recommended for use in testing drugs for use in Non-insulin 

dependent diabetes mellitus (Williamson et al., 1996). For all animals a single dose of 

alloxan, 140 – 180 mg/kg (usually 150 mg/kg) is administered as a 5% w/v in distilled water 

injected intravenously into the marginal ear vein of rabbit or intraperitoneally in case of mice 

and rats. A rest period of seven days for rabbits, 12 days for rats and mice is allowed 

during which the animals have free access to food and water. Alloxan and its reduction 

product dialuric acid establish a redox cycle with the formation of superoxide radicals. These 

radicals undergo dismutation to hydrogen peroxide. Thereafter, highly reactive hydroxyl 

radicals are formed by fenton reaction. The action of reactive oxygen species with 

a simultaneous massive increase in cytosolic calcium concentration causes rapid destruction 

of beta cells (Szkudelski, 2001). 

 

Diabetes Mellitus 

Diabetes mellitus is a group of metabolic diseases in which a person has high level of sugar 

in the blood.  This may be due to either the inability of the pancreas to produce enough 

insulin, or because the red blood cells do not respond to the insulin.  Diabetes has three 

classical symptoms of polyuria, polydipsia, and polyphagia. 

 

According to Dr. Susan Yu-Gan, one person dies due to diabetes-related complications every 

ten-seconds. Diabetes is now the biggest single cause of amputation, stroke, blindness and 

end-stage kidney failure. More than half of all deaths from diabetes are a result of 

cardiovascular disease, including heart attack and stroke.  This year alone, diabetes will cause 

over four million deaths worldwide. In 2010, there were 285 million people worldwide with 

diabetes. By 2030, the number of people with diabetes is estimated to rise to 438 million, an 

increase of over 50 percent in 20 years. Almost 80 percent of diabetics in the world live in 

developing countries and one out of every five Filipinos could potentially have diabetes 

mellitus or pre-diabetes.  

 

The Philippines ranks number eight in terms of prevalence of diabetes in the world. Southeast 

Asia and the Western Pacific Region, which includes the Philippines, is a hot zone for 

diabetes. These countries have the highest prevalence rate, with a glycemic level higher than 

the world average due to very poor glycemic control. (Philippine Daily Inquirer, May 2013). 

 

The diagnosis of diabetes is established by noting elevation of blood glucose by any one of 

three criteria:  first, a random glucose concentration greater than 200 mg/dL, with classical 

http://en.wikipedia.org/wiki/Pancreas
http://en.wikipedia.org/wiki/Insulin
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signs and symptoms; second, fasting glucose concentration greater than 126 mg/dL on more 

than one occasion; third and last, an abnormal oral glucose tolerance test (OGTT), in which 

the glucose concentration is greater than 200 mg/dL 2 hours after a standard carbohydrate 

load Levels of blood glucose proceed along a continuum. Individuals with fasting glucose 

concentrations less than 100 mg/dL, or less than 140 mg/dL following an OGTT, are 

considered to be euglycemic. However, those with fasting glucose concentrations greater than 

100 mg/dL but less than 126 mg/dL, or OGTT values greater than 140 mg/dL but less than 

200 mg/dL, are considered to have impaired glucose tolerance, also known as ―pre-diabetes.‖ 

Pre-diabetic individuals have a significant risk of progressing to overt diabetes over time, 

with as many as 5% to 10% advancing to diabetes mellitus per year. In addition, pre-diabetics 

are at risk for cardiovascular disease, as a result of the abnormal carbohydrate metabolism as 

well as the coexistence of other risk factors such as low levels of high-density lipoprotein, 

hypertriglyceridemia, and increased plasminogen activator inhibitor-1 (PAI-1).Although all 

forms of diabetes mellitus share hyperglycemia as a common feature, the underlying 

abnormalities involved in the development of hyperglycemia vary widely. The previous 

classification schemes of diabetes mellitus were based on the age at onset of the disease or on 

the mode of therapy; in contrast, the etiologic classification reflects our greater understanding 

of the pathogenesis of each variant. Type 1 diabetes is an autoimmune disease characterized 

by pancreatic β-cell destruction and an absolute deficiency of insulin. It accounts for 

approximately 5% to 10% of all cases, and is the most common subtype diagnosed in patients 

younger than 20 years of age. Type 2 diabetes is caused by a combination of peripheral 

resistance to insulin action and an inadequate secretory response by the pancreatic β cells 

(―relative insulin deficiency‖). Approximately 90% to 95% of diabetic patients have type 2 

diabetes, and the vast majority of such individuals are overweight. Although classically 

considered ―adult-onset,‖ the prevalence of type 2 diabetes in children and adolescents is 

increasing at an alarming pace.  A variety of monogenic and secondary causes are responsible 

for the remaining cases, and these will be discussed later. It should be stressed that while the 

major types of diabetes have different pathogenic mechanisms, the long-term complications 

affecting the kidneys, eyes, nerves, and blood vessels are the same, as are the principal causes 

of morbidity and death. The pathogenesis of the two major types is discussed separately, but 

first we briefly review normal insulin secretion and the mechanism of insulin signaling, since 

these aspects are critical to understanding the pathogenesis of diabetes. 
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(Robbins and Cotran Pathologic Basis of Disease.-8
th
 ed./Vinay Kumar…[et al.]; with 

illustrations by James A. Perkins). 

 

Glibenclamide 

Glibenclamide (INN), also known as glyburide (USAN), is an antidiabetic drug in a class of 

medications known as sulfonylureas, closely related to sulfa drugs. It was developed in 1966 

in a cooperative study between Boehringer Mannheim (now part of Roche) and Hoechst. 

 

It is sold in doses of 1.25 mg, 2.5 mg and 5 mg. The drug works by binding to and activating 

the sulfonylurea receptor 1 (SUR1), the regulatory subunit of the ATP-sensitive potassium 

channels (KATP) in pancreatic beta cells. This inhibition causes cell 

membrane depolarization opening voltage-dependent calcium channel. This results in an 

increase in intracellular calcium in the beta cell and subsequent stimulation of insulin release. 

After a cerebral ischemic insult the blood brain barrier is broken and glibenclamide can reach 

the central nervous system. Glibenclamide has been shown to bind more efficiently to the 

ischemic hemisphere. Moreover, under ischemic conditions SUR1, the regulatory subunit of 

the KATP- and the NCCa-ATP-channels, is expressed in neurons, astrocytes, 

oligodendrocytes, endothelial cells and by reactive microglia. 

 

Glibenclamide is used in the treatment of type 2 diabetes. As of 2011, it is one of only two 

oral antidiabetics in the World Health Organization Model List of Essential Medicines (the 

other being metformin).  Recent research shows that glibenclamide improves outcome in 

animal stroke models by preventing brain swelling and enhancing neuroprotection. 

(Wikipedia, 2013). 

 

Glibenclamide is readily absorbed from the GI tract and it lasts in the body for 24 hours.Its 

peak plasma concentration is after two to fours hours and is distributed through the 

circulation and it is extensively bound to protein. It is metabolized in the liver and converted 

to a very weakly active metabolite. This drug is then excreted through Urine (50%) and 

faeces (50%). 

 

Rabbits 

Rabbits are small mammals in the familyLeporadae of the order Lagomorpha, found in 

several parts of the world. There are eight different genera in the family classified as rabbits, 

http://en.wikipedia.org/wiki/International_Nonproprietary_Name
http://en.wikipedia.org/wiki/United_States_Adopted_Name
http://en.wikipedia.org/wiki/Antidiabetic_drug
http://en.wikipedia.org/wiki/Sulfonylurea
http://en.wikipedia.org/wiki/Sulfa
http://en.wikipedia.org/wiki/Boehringer_Mannheim
http://en.wikipedia.org/wiki/Hoffmann%E2%80%93La_Roche
http://en.wikipedia.org/wiki/Hoechst_AG
http://en.wikipedia.org/wiki/Sulfonylurea_receptor
http://en.wikipedia.org/wiki/ATP-sensitive_potassium_channel
http://en.wikipedia.org/wiki/ATP-sensitive_potassium_channel
http://en.wikipedia.org/wiki/Pancreas
http://en.wikipedia.org/wiki/Beta_cell
http://en.wikipedia.org/wiki/Depolarization
http://en.wikipedia.org/wiki/Voltage-dependent_calcium_channel
http://en.wikipedia.org/wiki/Calcium
http://en.wikipedia.org/wiki/Beta_cell
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Blood%E2%80%93brain_barrier
http://en.wikipedia.org/wiki/Type_2_diabetes
http://en.wikipedia.org/wiki/World_Health_Organization_Model_List_of_Essential_Medicines
http://en.wikipedia.org/wiki/Metformin
http://en.wikipedia.org/wiki/Genus
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including the European rabbit (Oryctolaguscuniculus), cottontail rabbits (genus Sylvilagus) 

and the Amami rabbit (Pentalagusfurnessi, an endangered species on Amami Ōshima, Japan). 

 

In general, rabbits are timid and non-aggressive, sociable with each other, although the males 

will fight each other after maturity. They require cooler temperatures than most other 

laboratory mammals; between 61-72 degrees F is considered optimal. They eat continuously 

throughout the day and food is provided ad lib, usually pellet form feed. They consume up to 

120 ml/kg a day of water; excreting up to 50-75 ml/kg daily. They can play with both food 

and water supplies/equipment so need to be monitored to be sure basic needs are being met. 

Due to high urine output, catch pans need to be cleaned often (changing twice weekly is 

standard) and room ventilation maintained at 10-15 air changes per hour. They are generally 

quite docile to work with but handlers will need special training; they usually thrust 

vigorously with their hind legs when taken from the cage or restrained and if not properly 

held, will break their back. Rabbits have incisors that grow continuously; they rely on normal 

occlusion and use to wear them down. They use their premolars and molars to chew food 

with a sideways motion. They need to be watched for malocclusion (mandibular 

prognathism); when this occurs, the teeth need to be trimmed every 2-3 weeks; otherwise 

they are unable to obtain and chew their food and can die of starvation. This genetic problem 

is usually solved by getting rabbits from vendors who have selected out this recessive trait. 

Rabbits have only striated muscle in their esophagus and down including the stomach cardia; 

they are unable to vomit. Their stomachs are never entirely empty: they can at times have 

difficulty with ingested hair from grooming. The reasons for hairball obstruction are 

complex: signs can be anorexia or hunched posture but often the amount of hair in the 

stomach is only revealed at the time of autopsy. There is some anecdotal evidence that 

mineral oil is helpful but sometimes surgical intervention is necessary. The cecum is very 

large with a capacity 10X that of stomach. The colon is divided into proximal and distal 

portions: ―cecotrophs‖ also known as night feces, or soft pellets are eaten by rabbit directly 

from anus to increase utilization of B vitamins and proteins. It is important to be sure to 

provide for the normal ingestion of cecotrophs. Hard pellets are 2/3 of fecal output. Nasal 

breathing is rapid, 20-120 times per minute. Since the diaphragm initiates breathing, artificial 

respiration is performed with an up and down motion of head 30-45 times per minute. Lung 

volume increases with age. The pharynx is long and narrow, and the rabbit has a large 

tongue. Intubation is difficult with laryngeal spasms occurring easily. The cardiovascular 

system has some anatomical structural aspects that have given rise to the use of the rabbit in 

http://www.mahouserabbit.org/newsletter/newsframe.html
http://www.mahouserabbit.org/newsletter/newsframe.html
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cardiovascular research. For example, the tricuspid valve of heart has only 2 cusps (vs 3 in 

most mammals) as well as a small group of pacemaker cells. Blood supply to brain is mainly 

via the internal carotid artery. The rabbit urogenital system produces urine that is different 

from other animals: excretion is usually from 50-75 ml/kg daily with the urine varying in 

color from yellow to reddish to brown—it is clear in young rabbits but can be very cloudy in 

adults. The residue on pans needs to be scraped, and/or soaked in acid before cleaning; high 

volume often necessitates minimum twice weekly maintenance. Their body temperature 

ranges from 38.5-39.5 C. Their ears have large surface area and are highly vascular; due to 

this the ears are a common site for blood collection. The ears also have thermoregulatory 

function. Rabbits are strict herbivores, needing diets high in fiber, high in protein and low in 

carbohydrates. They prefer pellets to meal type feed; if they are fed supplements such as 

greens, with high water content, they will drink less water. They are very sensitive to 

imbalances of vitamin A (reproductive dysfunction, e.g.); vitamin E deficiencies will result in 

reproductive problems as well. Long-term feeding of high calcium diets can result in renal 

problems: ―Calcium Metabolism in Rabbits,‖ by Leah Postman, DvM discusses calcium 

complexities and husbandry needs in rabbits. Most commonly, rabbits are fed high quality 

pelleted food obtained from vendors; the storage area should be out of direct sunlight and 

monitored frequently for signs of insect or fungal infestation. Rabbits are usually fed from 

hoppers mounted on the cage; they can have a tendency to play with the food and empty the 

hopper; something else to keep an eye on. Since their body is 58% water they need at least 

120 mg/kg daily. If water deprived, rabbits will decrease eating; after three days without 

water they will basically stop eating. If food deprived they will increase water intake. This is 

why frequent monitoring is so important for rabbits--a daily schedule including weekends and 

holidays are standard. If they are not monitored again till midday on a Monday it is entirely 

possible they will have emptied the bottles midday Friday and thus been without water until 

checked midday on Monday. The water system can be either an automatic watering system. 

The benefit is that water is always available with the caveat that the valves need to be 

checked daily to be sure they are working. Leaking can cause flooding. With automatic 

watering it is not possible to monitor how much the  rabbit is drinking. Individual water 

bottles with sipper tubes have the advantage of allowing for evaluation of drinking. The 

valves can be open or have inner ball valves. Here you need  to check that the rabbit has not 

emptied the bottle by playing with the valves.  (Suckrow. CRC Press, 1997). 

 

 

http://www.mahouserabbit.org/newsletter/calcium.shtml
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THE PROBLEM 

The Statement of the problem  

The study aims to determine the effect of Nigella Sativa (Black Cumin) seeds N-hexane 

extract in lowering the blood sugar levels in diabetic rabbits induced by Alloxan. 

 

General Objevtive 

This study aimed to determine the Anti-diabetic effect of the volatile extract of Nigella Sativa 

in diabetic rabbits. 

 

Specific objectives 

1. To determine the mean baseline sugar level of all rabbits. 

1.1  Before Alloxan administration. 

1.2 After Alloxan administration. 

2. To determine the mean change before and after Induction of Alloxan in the following 

groups. 

2.1 Experimental group 

2.2  Negative control group 

2.3  Positive control group 

3. To determine the mean postprandial blood Glucose levels in the hyperglycemic rabbits 

after treatment for the following groups. 

3.1 Experimental Group (Black cumin – Nigella sativa extract) 

3.2 Positive Control Group (Glibenclamide) 

4. To  determine whether there is a significant differences in the mean blood glucose levels 

between: 

4.1 Experimental group and Positive Control Group 

4.2 Experimental Group and Negative Control Group 

5. To determine whether there is a significant difference in the mean blood glucose levels 

between before and after treatment of N-hexane extract.  

 

Statement of Hypotheses 

NULL (H0): Nigella sativa (Black cumin) seeds N-hexane extract has no significant blood 

sugar lowering properties on Alloxan induced diabetic rabbits. 

 

ALTERNATIVE (H1): aNigella sativa (Black cumin) seeds N-hexane extract has 

significant blood sugar lowering properties on Alloxan induced diabetic rabbits. 
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Significance of the Study 

Diabetes is one of the most widespread chronic disease today. An intake of therapeutically 

prepared Black Cumin seed extracts as blood glucose maintenance regimen that could help 

many individual to minimize the cost of their expenses compared to the commercially 

established anti-diabetic drugs. A same drug but different in composition with the same or 

even greater health benefits with a cheaper price, a substitute that can be beneficial to the 

following: 

 

The general population 

Affordability is one of the biggest asset that this research can provide to the population, a 

drug that is very cheap, safe and effective. The cost effectiveness of this product will 

generally attract the whole market consumers, which can empower them to achieve wellness 

and best possible diabetic management at a cheaper price. 

 

Medical students, physicians and other health professionals 

Organic based drugs are preferred by the public rather than synthetically prepared ones, and 

this allows the prescribing physician to provide an alternative drug, which can help their 

patients manage their blood glucose with a calm mind that the drug they were taking is safe 

and effective. 

 

Diabetic individuals 

Diabetic patients are the main target of this study, the researchers aim to provide an 

alternative, to help them manage this kind of chronic lifetime illness. Black cumin seed 

extract may help managing blood glucose levels to an optimum, and helps the patient to live a 

normal life as this help them alleviate their financial needs and complication worries due to 

diabetes, provided that the one taking the drug is well aware of their condition, educated and 

knows the dietary lifestyle modifications that comes to a diabetic patient and is under the 

supervision of his/her physician. 

 

Researchers 

This will help the researches to establish a fact and reference for future experimentation to 

determine not only its effects on diabetes but to further other health benefits.  

 

Department of health/ government agencies 

Department of Health may grant research agencies to do further research in this study for the 
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benefits for the general public. 

 

RESEARCH METHODOLOGY 

Research Design 

An experimental design was used to determine the anti-diabetic effect of the volatile oil 

extract of N. sativa seeds. Evaluation of a potential cause-effect relationship for Nigella 

Sativa oil extract oral administrations to the decrease in Blood glucose level potential is 

accomplished through the development of the study design. The efficiency of the seeds 

extract is evaluated physically and chemically to insure its purity and therefore test it for the 

reduction in Blood Glucose Level. The research requires gathering sufficient data and 

collecting relevant inputs in order to arrive with a more complete understanding and 

verification of the Black Seeds effect to reduce the blood glucose level on Rabbits. This 

project will utilize both quantitative and qualitative data collection methods, but it is more 

focused on the qualitative position of the black seeds property. However, to construct more 

valid results regarding the black seeds efficacy in relation to a standard, the researchers plan 

to collect, analyze and come up with a valid conclusion regarding the comparison and the 

qualitative analysis. 

 

Research Environment 

The research is conducted within the Pharmacology Laboratory located at MHAM- 

Southwestern University. The rabbits will be located at the animal house and tests will be 

performed within the area. 

 

Research Subjects 

In this study, 12 local strain healthy male Rabbits (weighing 1-2.2 kg) were tested. Rabbits 

were divided into 3 groups, the first group is composed of 4 rabbits under the Negative 

control group that is induced with Alloxan but only treated with normal saline solution. The 

second group is composed of 4 rabbits under the Experimental Group where they will be 

induced with Alloxan and treated with extract of Nigella Sativa (NS). The third and last 

group is composed of 4 rabbits under the Positive control group that is induced with Alloxan 

and then treated with Glibenclamide as the standard. 

 

All rabbits were diabetic induced using Alloxan. The Rabbits were kept for a week prior to 

experimentation on cages for acclimatization. The cages were spaced, designed and cleaned 

according to the requirements for individually-housed rabbits as listed in the most recent 
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―Guidelines on the Care and Use of Animals for Scientific Purposes‖ (NACLAR, 2004). All 

rabbits were made to acclimatize the environment for five days after their arrival. Rabbits 

were fed pellets and restrained from food during fasting periods, had free access to drinking 

water. 

 

Research Instruments 

Extraction of the Nigella Sativa volatile oil was done by using a Soxhlet Apparatus. Seeds 

were inserted within a condenser, they were filtered by n-hexane and the filtrate was 

concentrated. Then, dark-brown oil was separated from the N-Hexane concentrate NS extract 

by using a Rotatory evaporator.    

 

 

Fig.3 Soxhlet Extracting Instrument 

 

Research Procedure  

A. Preparation of Nigella Sativa 

Nigella sativa seed was purchased from Saudi Arabia packed in a 1kg bundle and was 

transported via cargo to Philippines. The seeds are all high grade and kept in a refrigerator to 

maintain its freshness. 

 

B. Preparation of Alloxan 

Alloxan monohydrate used as the hyperglycemic agent for the experimental rabbits is bought 

online and delivered from Singapore, packed in a 10 gm. vial where 2 gm is used for the 

experiment. 2gm of alloxan is diluted using 20 ml normal saline solution to obtain an aqueous 

concentrate solution of 100 mg/ml. 
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C. Preparation of Extract 

The seeds of N. Sativa (2 kg) were soaked in 3 liters of n-hexane for 48-72 hr. They were 

filtered and the filtrate was concentrated in a soxhlet apparatus. The oil is extracted using a 

rotator evaporator. And from there a concentrated dark brown oily n-hexane extract of N. 

Sativa was obtained. The remaining volatile oil is kept on an amber bottle for utilization on 

the study. The efficiency of the seeds extract is evaluated physically and chemically to insure 

its purity and therefore test it for the reduction in Blood Glucose Level. 

 

D. Phytochemical Testing 

Phytochemical test of Nigella sativa seed is used to identify the useful substances that is 

usually found in plants called phytochemicals and widely accepted to have its different 

effects on man that may help fight different types of diseases. (Appendix B). 

 

    

 

 

 

 

 

 

 

Phytochemical Testing Results 

 

G. Physical analysis 

1. Specific gravity 

An accurately weighed pycnometer was filled with distilled water and controlled at a 

temperature of 25 degrees Celsius. The procedure was repeated using the oil of N. sativa. 

(See Appendix B) 

 

2. pH 

The pH of the oil is obtained using pH Meter. 

 

3. Refractive Index 

As this test requires very little of the liquid, and is quickly performed, it is one of the first test 

carried out with volatile oils and many other substances. 

 

F. Experimental proper 

Prior to the experiment, baseline glucose levels are obtained then the rabbits are weighed and 

assigned to their groups. We induced diabetes with a single dose of 75 mg/kg Alloxan 

Test of constituents n-hexane extract 

Alkaloid Negative 

Protiens Negative 

Saponin Positive 

Fixed oils Positive 

Color and consistency Dark Brown / oily 
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injection at the marginal ear vein using 1cc syringe. After the induction of diabetes, all 

rabbits were subjected to fasting, w/o food and water for 8 hrs only. After 48-72 hrs we 

checked again their blood glucose levels for the confirmation of diabetes. The surviving 

rabbits having a BGL of more than 200 mg/dl were taken as diabetic and employed for 

further testing. 

 

The diabetic rabbits were subjected to testing according to the assigned group. One group 

received drinking distilled water under the Negative Control group.  The second group were 

treated with a standard, marketed anti-diabetic drug ―Glibenclamide‖ under the Positive 

Control group. We dissolved a 5mg Glibenclamide tablet in 10cc distilled water and 

administered orally by a tuberculin syringe a dose of 2mg/kg daily for 5 days. And, the 

experimental group were treated with the NS volatile extract given orally a dose of 2ml/kg of 

the oil daily for 5 days. For the three groups, BGL was tested before the treatment by a 

calibrated Glucometer. As soon as the rabbits were subjected to their respected treatment, 

their two hour postprandial BG levels were noted, as well as the mean postprandial BG level 

of each group. The data were collected and the rabbits’ weights as well as the baseline BGL 

were taken together and the means were recorded statistically. These were then subjected to 

Analysis of Variance and to compare any significant qualitative differences between the 

Experimental, positive and negative groups. 

 

EXPERIMENTAL FLOWCHART 
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EXPERIMENTAL PROCEDURE 

Nigella sativa(seed) preparation 

     

       

Phytochemical Analysis Testing 

 

     

Induction of diabetes by Alloxan intravenous injection 
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Induction of diabetes by Alloxan intravenous injection 

 

 

Treatment end experiment proper 

 

Determining random blood glucose level daily for 5 days and recording of results 

Statistical Tools 

Data analysis was computed with the use of descriptive statistics in terms of means and 

proportions to compare the decrease in blood glucose levels in the experimental, positive and 

negative control groups. The summarized data was presented using bar graphs, line graphs 

and tables. Statistical test to be used are T-test which will be used to evaluate the differences 

in means (averages) between the groups. 

 

Definition of Terms 

Diabetes- A metabolic diseases in which a person has high blood sugar. 

Alloxan- Is a naturally occurring chemical that is particularly toxic to the insulin- 

producing beta cells of the pancreas in mammals.- 

http://en.wikipedia.org/wiki/Chemical
http://en.wikipedia.org/wiki/Pancreas
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Intravenous injection- is the injection of a substance into the veins using a needle.  

Effect- A result or change of something. 

Hyperglycemia- A condition in which an excessive amount of glucose circulates in the blood 

plasma. 

Hypoglycemia- A condition in which there is a low circulating glucose in the blood plasma. 

BGL- Blood Glucose Level 

 

CHAPTER II 

RESULTS, DISCUSSION AND ANALYSIS 

RESULTS 

A total of 12 rabbits were used in this experiment and all were induced with Alloxan to 

produce physiologic hyperglycemia. 4 rabbits in the experimental group were treated with 

Nigella sativa seed oil extract at 2ml/kg orally, once daily for 5 days. 4 rabbits in the positive 

control group were treated with Glibenclamide, 5mg tab at 2mg/kg orally, once daily for 5 

days. And 4 rabbits in the Negative control group were treated with continuous distilled water 

intake for the whole duration of experiment. 12 hours fasting blood sugar levels were taken 

before administration of Alloxan dosed at 75mg/kg. The mean blood sugar as follows: 

 

 

Fig.5 Mean Baseline before Alloxan Administration 

 

After 72 hours post Alloxan injection the mean blood sugar levels of the three groups are as 

follows: 
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Fig.6 72 hours post Alloxan mean blood sugar 

 

Comparison of blood Glucose levels before and after Alloxan injection in three groups. The 

mean change of blood glucose levels of Experimental group change from 103 mg/dl to 298 

mg/dl, while the Positive group have mean 114 mg/dl pre alloxan injection and 401 mg/dl 

post Injection and in the Negative group from a mean of 109 mg/dl is now up to 342 mg/dl. 

The table clearly indicates hyperglycemia that breaks the 200mg/dl confirmatory limit of 

induce Diabetes of rabbits injected with Alloxan. 

 

 

Fig.7 MeFig. 7an comparison of blood sugar levels before and after Alloxan injection. 

 

After administration of Nigella sativa seed oil extract the table clearly shows the effect of the 

extract in lowering glucose to its normal controlled levels, these results were taken 2 hours 

after treatment for 5 days. While the positive and negative group showed only mild to 

moderate effect. 
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Fig.8 5 days Treatment of three Groups 

 

The mean change in blood glucose level in the experimental group (Table 1) 

 

 

 

After 5 days of treatment, the Nigella sativa seed oil extract was able to control blood sugar 

levels effectively from hyperglycemia down to controlled levels. 

 

The mean change in blood glucose level in the positive control group (Table 2) 

 

 

 

After 5 days of treatment glibenclamide was not able to significantly reduce blood sugar 

levels to normal or controlled levels and the rabbits remained hyperglycemic after the whole 

treatment. 

 

The mean change in blood sugar level in negative control group (Table 3) 

 

 

 

Distilled water was not found to be effective in reducing blood sugar levels through hydration 

and physiologic cleansing and the rabbits remained hyperglycemic during the whole 

experiment. 

 

 

 

 

Day 1 pre treatment Day 1 – Day 5 Mean Change 

298 mg/dl 175 mg/dl 123 mg/dl 

Day 1 pre treatment Day 1 – Day 5 Mean Change 

401 mg/dl 338 mg/dl 63 mg/dl 

Day 1 pre treatment Day 1 – Day 5 Mean Change 

342 mg/dl 331 mg/dl 11 mg/dl 
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DISCUSSION 

The experimental group clearly reveals normalization of glucose from hyperglycemic to 

controllable glucose level. And the effect is clearly evident even on day 1 of treatment which 

supports the previous studies where it is said that daily Nigella Sativa Extract treatment for 

four weeks resulted in a gradual decrease in glycemia that reached values similar to normal 

non-diabetic controls animals by the end of the treatment period (Ali Benhaddou et al., 2011). 

 According to the Indian journal of Natural Products and Resources 2010, Nigella sativa is 

said to possess an antitumor, antidiabetic, cardiovascular, pulmonary, gastroprotective, 

antifertility, diuretic, CNS depressant, antispasmolytic, anti-inflammatory, anti-microbial, 

antioxidant, anticonvulsant, antinociceptive, hepatoprotective, immunomodulatory and 

antihelmintic activities but a number of other pharmacological activities are yet to be 

explored. This might be the key why Kaleem et al (2006) further suggested that due to its 

antioxidant effects its administration may be useful in controlling the diabetic complications 

in experimental diabetic rats.  (Indian Journal of Experimental Biology. 2006. Vol. 44). 

 

Positive control group treated using glibenclamide was not able to significantly reduce blood 

sugar levels to normal values, even though glibenclamide is considered as a 2nd generation 

sulfonylureas and known to control blood sugar level by binding to specific receptor 

associated with potassium channel at the beta cell membrane that results to depolarization of 

the cell, causing further opening of the voltage-gated calcium channels where it will facilitate 

influx of more calcium that will lead to increase intracellular calcium concentration and 

released preformed insulin as exchange. 

 

The negative control group treated with distilled water depicted an increase in blood glucose 

levels after inducing Alloxan and persistently hyperglycemic up until the end of the 

experiment. This can be explained because Alloxan causes a massive destruction of β-cells of 

the Islets of Langherhans resulting in reduced synthesis and release of insulin. Alloxan is a 

toxic glucose analogue, which selectively destroys insulin-producing cells in the pancreas 

when administered to rodents and many other animal species.  

APPENDICES 

APPENDIX A 

APPENDIX B 
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Botanical Information 

Kingdom: Plantae 

                 Division: Magnoliophyta 

                               Class: Magnoliopsida 

                                                     Order: Ranunculanes 

                                                                          Family: Ranunculaceae  

                                                                                                   Species: Nigella sativa  

 

APPENDIX C 

The specific gravity of the oil is obtained by: 

                                Weight of oil 

Specific gravity = ---------------------- 

                               Weight of water 

 

Phytochemical screening 

For Alkaloids 

Acidify the seed extract with 1% HCl and add one or two drops of Meyer's reagent. A 

positive test is shown by precipitation 

 

For saponins 

Shake the extract vigorously for 30 seconds. Allow to stand in a vertical position and observe 

over a period of 30 minutes. If a "honeycomb" froth greater than 3 cm above the surface of 

the extract persists. This is presumed to contain saponins. 
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Spot test for fixed oils 

Small quantities of various extracts were separately pressed between two filter papers. 

Appearance of oil stain on the paper indicates the presence of fixed oil. Few drops 

of 0.5Nalcoholic potassium hydroxide were added to a small quantity of various extracts 

along with a drop of phenolphthalein. The mixture was heated on a water bath for 1-2 

hours. Formation of soap or partial neutralization of alkali indicates the presence of fixed oils 

and fats. 

 

Test for proteins and free amino acids  

Small quantities of the extracts were dissolved in few ml of water and treated with following 

reagents. 

1. Ninhydrin reagent 

Appearance of purple color shows the presence of proteins and free amino acids. 

2. Biuret test - Equal volumes of 5% sodium hydroxide solution&1% copper sulphate 

solution was added. Appearance of pink or purple color shows the presence of proteins 

and free amino acids. 

 

CHAPTER III 

SUMMARY, CONCLUSION AND RECOMMENDATION 

Summary of Findings 

Daily treatment of Nigella sativa seed oil extract demonstrate an outstanding effect in 

lowering the blood glucose levels down to normal-controllable levels. The oil extract was 

also able to completely prove according to its effect supported on the review of related 

literatures and such previous studies. The oil extract of Nigella sativa seed is observed to be 

highly competitive on the whole duration of the experiment in diabetic induced rabbits 

compared with the common drug used in the market which is Glibenclamide a 2nd class 

sulfonylureas used to manage diabetes. 

 

CONCLUSION 

Nigella sativa (Black cumin) seed oil extract have beneficial effects in lowering the blood 

glucose levels which can be a ground breaking potential in making a new class of 

hypoglycemic agent that is suitable for humans with a very high toxic dose with no 

significant side effects. An effective alternative supplemental medicine to manage Diabetes 

and improve health and prolongation of life. 
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RECOMMENDATIONS 

Based on the findings, the following considerations were raised and are recommended for 

further investigation: 

1. To determine the therapeutic and toxic levels of Nigella sativa (Black cumin) seed oil 

extract, to formulate a more appropriate dosage form. 

2. To assess the effect of Nigella sativa (Black cumin) seed oil extract on blood glucose 

levels using different test animals.  

3. To conduct study of the effect of Nigella sativa (Black cumin) seed oil extract on 

decreasing the blood sugar level in human subjects. 

4. To compare the effect of Nigella sativa (Black cumin) seed oil extract to the other plants 

with a hypoglycemic potential.  

5. To conduct similar study for the effect of Nigella sativa (Black cumin) seed oil extract on 

decreasing the blood sugar level with increased sample size. 

6. To investigate the beneficial effect of other parts of Nigella sativa (Black cumin). 
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