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Abstract 

Introduction: Nigella sativa (NS) - an annual herb belongs to the family Ranunculaceae– has been used as a remedy for 

many diseases. Many researches revealed its medicinal properties including antidiabetic, antioxidant and antidyslipidemic 

activities with a large margin of safety. Diabetes mellitus has high morbidity and mortality. Rapidly increasing 

pervasiveness worldwide needs to be encountered by increase in research to help lessen pervasiveness as well as reduce its 

complications. 

Aim: This study was conducted to validate hypoglycemic effect of NS on type 1 diabetic patients and safety of the seeds.  

Methodology: 25 diabetic patients of both gender aged 5-17 years with type 1 diabetes were selected randomly. They were 

given NS (2gm per day) in addition to their conventional medicines– insulin - for 90 days. At day zero (prior to commencement 

of treatment) and at the end of the study (90 days), fasting blood glucose (FBG); glycosylated hemoglobin (HbA1c), serum urea 

and creatinine were checked then data was analyzed by paired t-test using Statistical Package for the Social Sciences (SPSS 

software) version 22.  

Results: There was a significant reduction in FBG and HbA1c the P value were (0.000 and 0.003) respectively. Reduction in 

serum urea and creatinine was insignificant.  

Conclusion: Our study confirmed that NS has hypoglycemic property which is reflected by reduction in both FBG and HbA1c. 

Non-significant alteration of urea and creatinine validate the safety of the seeds. 
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1. Introduction 

Black seeds -Nigella sativa (NS) - are used as a 

food additive and flavor in many countries [1]. NS is well 

known in various traditional systems of medicine like; Tibb-

e-Nabwi, Unani, Ayurveda and Siddha. Seeds and seeds’ 

extracts has been used to treat many diseases all over the 

world [2] Many studies have showed that thymoquinone – 

an active ingredient of oil extracts - is responsible for most 

health benefits [3,4]. Many medicinal properties and 

pharmacological actions of the seeds have been investigated 

like: bronchodilator[5], antioxidant [6], anti-inflammatory 

via inhibition of 5-lipoxygenase [7], anti cancer [8] and 

antimicrobial [9, 10], anti-diabetic activity with different 

mechanisms like; dose-dependent inhibition of sodium-

dependent glucose transport [11], reduction of hepatic 
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glucose production [12], potentiation of insulin action 

(permissive action) [13], stimulation of insulin release 

(insulinotropic( [14] and amelioration in beta-cells of 

pancreatic islets causing an increase in insulin secretion [15] 

beside having antidyslipidemic effect [16] It is a beneficial 

plant with a wide margin of safety [17]. 

Diabetes mellitus is a group of metabolic disorders 

of carbohydrate metabolism, producing hyperglycemia. 

Type 1 diabetes mellitus, is caused by autoimmune 

destruction of the β-cells of the pancreas, rendering the 

pancreas unable to synthesize and secrete insulin. Type 2 

diabetes mellitus, results from a combination of insulin 

resistance and inadequate insulin secretion. 

There are micro and macrovascular complications 

caused by chronic hyperglycemia[18]. Chronic 

hyperglycemia leads to non-enzymatic formation of 

advanced glycationend products (AGEs) [19]. Some 

proteins in the blood like hemoglobin and albumin are 

susceptible to non-enzymatic attachment of free aldehyde 

groups of carbohydrates (such as glucose) to the 

unprotonated free amino groups of proteins (glycation). 

Glycation alters the structure of proteins [20] and interferes 

with their normal functions by disrupting molecular 

conformation, altering enzymatic activity, and interfering 

with receptor functioning. Recent studies suggest that AGEs 

interact with plasma membrane localized receptors for 

AGEs (RAGE) to alter intracellular signaling, gene 

expression, release of pro-inflammatory molecules and free 

radicals. AGEs plays a major role in the pathogenesis of 

diabetic complications including retinopathy, cataract, 

neuropathy, nephropathy and cardiomyopathy is also 

discussed [21]. 

Life span of RBCs is 120 days while albumin has a 

short half life (15-20 days). This causes HbA1c to stay in 

the circulation for longer time compared with albumin. This 

is the reason that HbA1c reflects glycemic control over a 

long period (2-3 months) whereas albumin does so for short 

time monitoring (2 weeks) [22]. HbA1c in health comprises 

approximately 5% of the total HbA[23]. HbA1c has been 

established as the gold standard index for long-term 

glycemic control [18]. 

The concept of insulin sensitivity in diabetes is 

attributed to Sir Harold Himsworth due to discrimination 

between two main types of diabetes, insulin-sensitive and 

insulin-insensitive diabetes [24]. In 1979 National Diabetes 

Data Group published diagnostic criteria and a classification 

system which was adopted by the World Health 

Organization (in 1980 with minimal changes). 140mg/dl 

(7.78mmol/l) was taken as a critical point to diagnose 

diabetes while FBG level ranging between 110mg/dl - 

140mg/dl, requires Oral Glucose Tolerance Test (OGTT) 

for diagnosis of diabetes (diagnostic if glycaemia 

>200mg/dl two hours post-OGTT). In 1997, the Expert 

Committee of the American Diabetes Association further 

revised diagnostic criteria for diabetes: the cut-off of fasting 

plasma glucose (FPG) was lowered from 140mg/dl 

(7.78mmol/l) to ≥126mg/dl (≥7.0mmol/l) this change in 

diagnostic criteria was based on excessive population 

studies which showed that the incidence of rethinopathy 

was significantly higher even with blood glucose levels 

≥120mg/dl [18]. 

WHO estimates that diabetes was the seventh 

leading cause of death in 2016. Uncontrolled diabetes leads 

to serious damage to many of the body's systems [25]. Some 

epidemiological analyses have showed that 1% reduction in 

HbA1c reduces myocardial infarction, diabetes-related 

death and microvascular by 14%, 21% and 37% 

respectively. HbA1c level at or below 7% can reduce the 

long-term complications of the disease up to 76% [26]. The 

earlier detection of diabetes was minor microvascular 

complication [27].  

 

2. Material and methods 

2.1 Subjects: 

25 patients with diabetes type 1 were selected from 

the outpatient clinics of Nassier Eldein diabetic center in 

Atbara, River Nile State, in Sudan. An ethical clearance was 

obtained from the hospital ethical committee before 

commencement of the study. Informed consents were 

distributed to all participants after explaining the outcomes 

of the treatment. A questionnaire was given to each 

participant. Patients were selected from the same 

geographical area randomly. Male / female ratio was 11:14 . 

2.2 Materials 

All patients were strictly advised to follow the 

guidelines regarding physical activities and diet, which were 

maintained as in the routine life style. Each participant was 

given a daily oral dose of 2g of NS. 5ml of blood collected 

by laboratory technician was taken for checking FBG, 

HbA1c, urea and creatinine at the start (day zero) and at the 

end of the study (after 90 days). Blood samples were taken 

after overnight fasting - 8 hours - with exception of water 

and medication. FBG was estimated by glucose oxidase 

method using Bio systems A25 automated clinical 

chemistry analyzer according to manufacturer’s 

instructions. 

 

3. Result 

Male female ratio is illustrated in figure (1) and 

age of participants is shown in Table 1. Data was analyzed 

using paired t-test of (SPSS) version 22. The means of FBS, 

HbA1c, urea and creatinine at day zero and after three 

month were compared. There was a significant reduction in 

FBG and HbA1c (P value = 0.000, 0.003 respectively). 
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Illustrated in table 2. FBG and HbA1c Serum creatinine and 

blood urea were checked before and after and there was no 

significant change (P value = 0.80 and0.64 respectively).  

Figure 1: Male / Female ratio 

 
 

Table 1: Age of Participants 

Age range  5-9 10-14 15-17 

Number of Participants  8 10 7 

 

Table 2: FBG, HbA1c, Urea and Creatinine before and after 

treatment 

Parameter 
Mean ±SD 

Baseline 

Mean ± SD 

After 3month 

P 

value 

FBG(mg/dl) 287.2 ± 101.6 114. 0± 56.9 <0.001 

HbA1c (%) 12.0± 2.1 8.2 ±4.2 0.003 

B. urea (mg/dl) 22.12± 6.7 20.8 ± 7.6 0.64 

S. creatinine (mg/dl) 0.44± 0.09 0.43 ±0.08 0.80 

 

Figure 2: FBG Before and After Treatment 

 
 

Figure 3: HbA1c Before and After Treatment 

 

 

4. Discussion 

Thymoqunine – the active ingredient of NS - is 

known of its antioxidant, antidyslipidemic and 

hypoglycemic properties which make this compound very 

effective in treatment of diabetes and prevention of its 

complications [6, 11-16]. The dose chosen in this study 

2g/day was equivalent to one of the doses used by in 

Bamosa; who found that NS seeds 1, 2 and 3 g/day 

significantly improved glycemic control with no toxicity 

[28]. In this present study, we investigated hypoglycemic 

effect of NS in the type I diabetic patients on regular insulin 

treatment. Our study confirmed hypoglycemic action of NS 

in Type I diabetic patients when administered orally 

reflected by significant reduction of both FBG and HbA1c. 

This finding agrees with Bamosa[28], Shaafi S& Kulkarni 

[29] and Heshmati [30] yet, the participant in our study 

were type I diabetic (young 5-17 years old) compared with 

type II (adult) participants in the mentioned studies. 

ANSARI found that NS significantly improve urea and 

creatinine level in stage 3 and 4 chronic kidney disease 

CKD [31]. There was insignificant reduction of both urea 

and creatinine. This finding does not contradict that of 

ANSARI 2016 because participants in his study were 

suffering from CKD with too high urea and creatinine levels 

on the other hand it shows safety of the seeds when given in 

the mentioned dose and reflects that these seeds have no 

toxicity or side effects. 

  

Recommendation 

More studies are to be conducted to investigate 

other parameters of diabetes like lipid profile and 

investigation of molecular mechanism by which the seeds 

exert their hypoglycemic effect. Also studies for longer 

durations are to be performed to investigate impact of NS 

on diabetic complications. 
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