
ABSTRACT

Nigella sativa (N. sativa) is one of important herbal foods in traditional medicine and many 
studies have conducted to show the effects of this plant on several diseases. The goal of this 
study was the evaluation of effects of bread with N. Sativa on clinical parameters such as blood 
glucose, blood pressure (BP) and anthropometry indices in subjects with metabolic syndrome 
(MetS). A study as double-blind, cross-over, randomized clinical trial was performed in 51 
MetS patients in Chalus, north region of Iran. After dividing of patients randomly in 2 groups, 
in phase 1, intervention group (A, n = 27) used daily a bread with N. sativa and control group 
(B, n = 24) used the same bread but without N. sativa for 2 months. After considering of 15 
day wash out period, phase 2 was began with changing of position of 2 groups. Measuring of 
parameters including fasting blood glucose (FBG), systolic blood pressure (SBP), diastolic 
blood pressure (DBP), weight, body mass index (BMI), and waist circumference (WC) was 
done before and after of 2 phases. After evaluation of treatment, sequence and time effects 
of intervention on parameters, it is shown that consumption of this bread has not significant 
treatment effect (as main effect) on FBG, SBP, DBP, WC, weight, and BMI (p > 0.05). Sequence 
effect on FBG, weight, WC, and BMI was significant (p < 0.05), but was not on BP. Time effect 
was only significant for DBP. Consumption of bread with N. sativa in MetS patients has not 
significant effect on FBG, BP, weight, WC, and BMI.
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INTRODUCTION

The metabolic syndrome (MetS) is a complex of metabolic risk factors that may result in 
chronic diseases [1]. Presence of MetS is back to many years ago, but the new form of that 
have started with description by Reaven in 1980 [2]. Definition of MetS by The National 
Cholesterol Education Panel-Adult Treatment Panel III (NCEP-ATP III) includes the presence 
of obesity, dyslipidemia, the elevation of arterial blood pressure (BP) and glucose intolerance 
[3].MetS can lead to diabetes mellitus, cardiovascular disease (CVD), stroke and even cancers 
[4-6]. Based on studies, the prevalence of MetS varies worldwide and within Iran [7,8], so 
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some regions of Iran have a slightly high prevalence (more than 25%) [9,10]. The cause of 
MetS has not revealed clearly; however, genetic, metabolic and environmental factors can 
play an important role in etiology of MetS [11,12].

Complementary therapies have existed for many years in different parts of the world; but, 
the standard herbal medicine has been started in the recent decade and considered as a new 
challenge to preventing and treatment of diseases such as MetS, CVD, and diabetes mellitus 
[13]. Today, several communities give more attention to plants as a care option for diseases 
because of their lower side effects. Nigella sativa (N. sativa) or black seed (belongs to the 
family of Ranunculaceae) has been used for health promotion and diseases management for 
many years especially in Asian countries [14] due to its therapeutic characteristics [15]. The 
curing properties of N. sativa are originated from several components including proteins, 
amino acids, carbohydrates, fibers, oils (especially polyunsaturated fatty acids), volatile oil 
(including thymoquinone), mineral, alkaloids, flavonoids, and etc. [16].

Effects of a different form of N. sativa on clinical parameters were assessed in many studies. 
Blood glucose is one of the most important metabolic parameters in MetS. The effects of 
N. sativa on blood glucose have been controversial in chronic diseases because these effects 
were significant in some studies, but not in the other studies [17,18]. The effect of N. sativa 
on BP has been also evaluated in a lot of studies, but the effect varied among studies. In one 
study, N. sativa reduced BP in patients with MetS [19] but this effect was not significant in 
menopausal women with MetS [20]. Anthropometric indices are also important parameters 
in predicting the risk of chronic diseases. The effects of N. sativa on anthropometric 
parameters were not equivalent among studies because it could reduce weight, waist 
circumference (WC), and BMI in obese men [21], but no in MetS patients [22].

Since most previous studies used N. sativa as a pharmacological supplement, this study will 
evaluate the effects of N. sativa, as a form of traditional bread, on blood glucose, BP and 
anthropometric indices in patients with MetS.

MATERIALS AND METHODS

Total of 54 MetS patients (male and female) with age group of 20–65 years old participated 
in a cross-over, double-blind, randomized clinical trial in Chalus, north region of Iran. Our 
project has been approved by medical Ethics Committee of Isfahan University of Medical 
Sciences. This clinical trial has been registered in Iranian Registry of Clinical Trials with 
registration number IRCT2015041821815N1. Subjects were collected according to the data 
from several laboratories and general recalling. Definition of NCEP-ATP III was the diagnosis 
criteria of MetS for subjects.

Inclusion criteria
1) Having at least 3 of 5 items in MetS criteria:

WC > 102 cm in male and >88 cm in female;
BP ≥ 130/85 mmHg or drug therapy;
Fasting blood glucose (FBG) ≥ 100 mg/dL or drug therapy;
Serum triglyceride (TG) ≥ 150 mg/dL or drug therapy;
High-density lipoprotein (HDL) < 40 mg/dL for male and < 50 mg/dL for female

2) Male and female aged 20–65 years old
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3) Without chronic diseases (in the liver, kidney, muscular and nervous system or others)
4) Without pregnancy and lactation
5) Without a specific diet

Exclusion criteria
1) Change in drug therapy or consumption of supplements during the study period
2) The entrance of female to pregnancy or lactating during the study period
3) Suffering from chronic diseases during the study period
4) Not to follow the study protocol
5) No satisfaction for following study procedure

Study design
In the beginning, subjects were selected based on inclusion criteria of this study. So, 54 
subjects with MetS participated in the study and enrolled to Faculty of Medical Science, Azad 
University of Chalus. Aims of the survey were informed to all of the patients and consent 
forms were received from all study participants. Information of subjects such as age, sex, 
physical activity level, telephone, address, and other characteristics such as the suffering 
of diseases, use of drug and family medical history were recorded in a questionnaire. For 
analyzing unusual dietary intake, we evaluated 3 days of dietary food records (a weekend and 
2-weekdays) in subjects. Subjects who used herbal therapy or consumed energy less than 
1,200 kcal or more than 4,000 kcal, were excluded from the study.

Also, a nutritionally-balanced sample diet was served to each subject according to nutritional 
requirement till subjects follow a standard test diet. Daily energy requirements for subjects 
were calculated by the formula suggested by the Institute of Medicine, Food and Nutrition 
Board [23]. Furthermore, subjects were informed not to change their diet and physical 
activity level during the study procedure.

Study participants were divided into 2 groups by regular randomization (group A, n = 27 
and group B, n = 27). Based on cross-over study, 1 group (for example A) was assigned as 
intervention group and the other (B) as a control group in phase 1. Subjects in both groups 
were placed in a washout period and then, in phase 2, group assignment was switched to 
the other group. In phase 1, group A received daily 100 g of bread with N. sativa and group B 
received the same bread without N. sativa for 2 months. Giving of pieces of bread to patients 
was down weekly. After 2 months, the washout period was placed for 2 weeks. Then, phase 
2 begun with replacing of groups as group B could consume daily bread with N. sativa and 
group A could consume bread without that for 2 months. Also, it was carefully watched that 
patients consumed bread regularly and did not miss it.

For establishing double-blind status in the study, a third person was employed and 
informed about study groups and type of bread. So, the third personnel gave bread to 
patients without informing of researchers and subjects. Although, 2 types of bread have 
almost the same shape.

Bread preparation
The N. sativa (black seed) were bought from the traditional herbal shop. Then, seeds were 
sorted, grinded and the powder of black seed was delivered to a local bakery. Two types of 
100 g massive bread have been considered for this study: a bread which includes 3 g powder 
of black seed and 3 g wheat bran (for the intervention group) and the other includes only 3 
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g wheat bran and without black seed (for the control group). These bread were produced by 
high quality materials and under hygiene situation with the supervision of researcher. After 
the baking was completed, bread was gradually cooled and put in the package. Nutrient 
composition of 2 types of bread was analyzed in food laboratory in the School of Nutrition 
& Food Science, Isfahan University of Medical Sciences and was summarized in Table 1. 
According to this table, there was much difference in the fat content of 2 types of bread due 
to high polyunsaturated fatty acids contents in the black seed.

Assessment of biochemical variables
Before beginning of phase 1, patients were referred to a laboratory test for evaluating blood 
parameters. Then, measurement of blood parameters were repeated in the end of phase 1, 
beginning and end of phase 2.

Measuring body weight
For measuring of body weight, a weighing scale with accuracy 0.1 kg was used. Measurement 
was done on subjects without a shoe and having less wear [23].

Measuring of BMI
Calculating of BMI was done by the equation: weight (kg) divided to the square of height (m2) [23].

Measuring of WC
Measuring of WC was done by using a non-stretchable tape ruler. The value of WC was 
obtained by measuring the distance around the smallest area below the rib cage and above 
the umbilicus [23].

Measuring of blood glucose
For analyzing this parameter, the subjects were referred to the laboratory after 10–12 hours of 
fasting. Samples of patients were taken from venous blood. Blood samples were centrifuged 
for 5–7 minutes with 3,000 g at 37°C within 20–30 minutes of collection. FBG was measured 
in a colorimetric manner by using commercial kits (Pars Azmoon Co., Tehran, Iran).

Measuring of BP
Patients were requested to have a rest for 10 minutes before measuring BP. BP was measured 
by a clinic nurse and using standard sphygmomanometer. BP was measured in the left arm of 
patients twice and the mean value of 2 measurements was reported as actual BP [24].

Statistical analysis
The statistical analysis was performed by SPSS (version 22; IBM Corp., Armonk, NY, USA). 
The statistical analysis evaluated the comparison of effect of 2 types of bread (treatment 
effect), the grouping of subjects (sequence effect) and before and after of intervention 

https://doi.org/10.7762/cnr.2019.8.2.138

Nigella Sativa and Clinical Indices

141

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

Table 1. Comparison of approximate nutrient composition of 2 breads
Nutrient (%) Bread with N. sativa Bread without N. sativa
Moisture 38.7 41.3
Ash 1.2 0.8
Carbohydrate 48.0 47.5
Protein 6.6 7.3
Fat 2.6 1.0
Fiber 2.9 2.1
Energy (kcal) 241 228
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(time effect) on related parameters in this crossover study. The general linear model was a 
statistical manner for evaluating these effects. A p value of < 0·05 was considered significant.

RESULTS

Of 54 MetS patients in this study, 3 participants dropped out (2 male and 1 female) during the 
study because changing of medical prescription and therapy process (< 6% drop out). Therefore 
51 patients completed the study procedure (Figure 1). Biographic and clinical characteristics 
of patients were summarized in Table 2. Numbers of male and female patients were 30 and 21, 
respectively. Mean age of all subjects was 47.5 ± 5.7 years old. Mean BMI of all subjects was 29.9 
± 3.8 kg/m2. Besides, family history of diseases in patients was presented in this table.

Effects of treatment (2 types bread), sequence (grouping of subjects), and time (before and 
after of intervention) of the study were evaluated after dividing the patients into 2 groups 
(as crossover study). Mean and standard deviation of biochemical parameters were stated 
based on the types of the treatment (A or B), the grouping of patients (AB or BA) and time of 
parameter measurement (Pre or Post of intervention) (Table 3).

Based on results, treatment, sequence and time effects have influenced blood parameters 
in MetS patients but these effects were not significant in many of them. Furthermore, the 
mean of changes was different in related indices based on the type of effect. Use of bread 

https://doi.org/10.7762/cnr.2019.8.2.138

Nigella Sativa and Clinical Indices

142

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

Assessed for eligibility (n = 54)

Type of study: cross-over
(replacement of two group in two phase)

Phase 1

Phase 2 (replacement of two group)

Enrollment

Allocation

Follow-up

Analysis

Allocated to intervention (n = 27)
- Received allocated intervention (n = 27)
- Did not receive allocated intervention
   (give reasons) (n = 0)

Analyzed (n = 27)
- Excluded from analysis (give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0)

Allocated to control (n = 24)
- Received allocated intervention (n = 0)
- Did not receive allocated intervention
   (give reasons) (n = 24)

Analyzed (n = 24)
- Excluded from analysis (give reasons) (n = 0)

Excluded (n = 3)
- Not meeting inclusion criteria (n = 0)
- Declined to participate (n = 0)
- Other reasons (n = 3)

Randomized (n = 51)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0)

Figure 1. CONSORT flow diagram.
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with N. sativa has not significant treatment effect (as the most important effect) on FBG, 
systolic blood pressure (SBP), diastolic blood pressure (DBP), body weight, WC, and BMI 
(p > 0.05). Sequence effect was significant on FBG, weight, WC, and BMI (p < 0.05); but 
was not on BP (p > 0.05). Time effect was only significant on DBP (p < 0.05) and was not 
significant on other parameters (p > 0.05) (Table 4).

DISCUSSION

The purpose of this study was to evaluate the effects of bread with N. sativa on blood glucose, 
BP, and anthropometry indices in MetS patients in the framework of a crossover study. As 
it is said above, these effects were not significant on most of the clinical parameters. On 
the other hands, consumption of bread with N. sativa (in comparison of bread without that) 
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Table 2. Biographic and clinical characteristics of participants
Variable Value
Number 51
Sex

Male 30 (58.8)
Female 21 (41.2)

Age (yr) 47.5 ± 5.7
BMI (kg/m2) 29.9 ± 3.8
History of dyslipidemia (%) 62.7
History of diabetes (%) 43.1
History of CVD (%) 41.2
Values are expressed as number (%) or mean ± standard deviation.
BMI, body mass index; CVD, cardiovascular disease.

Table 3. Descriptive statistics of clinical indices in treatments, sequence and times effect of study by general linear model
Study effects Clinical indices

Treatment Sequence Time Body weight (kg) BMI (kg/m2) WC (cm) SBP (mmHg) DBP (mmHg) FBG (mg/dL)
A AB Pre 80.04 ± 12.3 29.18 ± 4.0 97.89 ± 9.9 120.19 ± 12.8 74.44 ± 8.0 94.89 ± 15.8

Post 79.52 ± 12.5 28.99 ± 4.0 96.07 ± 8.6 115.93 ± 10.8 72.22 ± 10.0 81.56 ± 14.3
BA Pre 83.46 ± 11. 2 30.64 ± 3.0 102.38 ± 7.1 117.08 ± 9.3 72.29 ± 8.0 99.54 ± 24.5

Post 82.79 ± 11.6 30.39 ± 3.1 99.21 ± 7.6 114.17 ± 7.0 68.54 ± 7.4 88.50 ± 22.8
B AB Pre 79.7 ± 12.6 29.04 ± 4.07 96.04 ± 8.1 114.81 ± 8.3 70.93 ± 8.2 85.44 ± 17.0

Post 80.00 ± 12.5 29.15 ± 4.03 95.63 ± 9.8 112.96 ± 11.5 66.48 ± 7.9 86.93 ± 21.2
BA Pre 83.75 ± 11.3 30.77 ± 3.34 102.33 ± 7.3 120.21 ± 11.0 73.96 ± 7.6 87.96 ± 23.5

Post 83.71 ± 11.0 30.75 ± 3.17 101.33 ± 7.5 117.29 ± 14.8 72.50 ± 8.5 102.54 ± 25.4
Clinical indices are expressed as mean ± standard deviation. Participants in group A received a bread with N. sativa and in group B received a bread without 
N. sativa. AB presents the group who consumed firstly bread with N. sativa and after bread without it and BA presents the group who consumed firstly bread 
without N. sativa and after bread with it.
BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose; PRE, the beginning of 
phase; POST, the end of phase.

Table 4. Effects of treatment, sequence, and time of study on clinical indices by general linear model
Parameter Treatment Sequence Time

Mean square F p value Mean square F p value Mean square F p value
Body weight 5.845 0.041 0.840 663.170 4.647 0.032* 2.751 0.019 0.890
BMI 0.837 0.062 0.803 121.848 9.066 0.003* 0.404 0.030 0.863
WC 0.144 0.002 0.964 1,222.811 17.378 0.000 129.657 1.843 0.176
SBP 13.787 0.114 0.736 75.061 0.623 0.431 453.186 3.762 0.054
DBP 41.954 0.609 0.436 32.886 0.478 0.490 447.932 6.506 0.012*
FBG 8.293 0.019 0.890 2,807.002 6.507 0.012* 219.364 0.509 0.477
BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood glucose.
*p value of < 0.05 was considered as significant.
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does not have a significant effect on these parameters (treatment effect). Also, there was no 
significant effect between the mean of changes of parameters in the beginning and end of 
study (time effect) except to DBP. But, in regards to the grouping of patients (to be included 
in intervention and control group first or last), this effect of study was significant for some of 
parameters (FBG, weight, WC, and BMI) and was not on BP (sequence effect). In regards to 
evaluating of effects of N. sativa on related parameters, these results were in accordance with 
results from other studies but in some part, were contradict to others.

Supplementation of N. sativa could not reduce FBG significantly with a dose of 2 g daily in the 
study of on hyperlipidemic patients [17]. In another study on obese men also did not report any 
significant change in FBG with consumption of N. sativa supplementation with dose 1.5 g daily 
[21]. In contrast, in a study with type II diabetic patients has shown a significant change in FBG 
with consumption of N. sativa with dose 5 mL daily [25]. Study on patients with MetS showed 
also a significant change in FBG with consumption of N. sativa with dose 5 mL daily [26].

Several mechanisms are recommended for the hypoglycemic effect of N. sativa including: 
presence of thymoquinone with antioxidant activity [27], reducing glucose absorption from 
the intestine [28].

In spite of above-mentioned results and mechanisms, in this study, bread with N. sativa did 
not have a significant effect on blood glucose.

Of course, previous studies evaluated the effects of N. sativa in the form of pharmacological 
supplementation; but in this study, we used the food form of N. sativa. Thus, it is possible that 
food intervention has different effects in comparison to pharmacological intervention.

A few reasons could be taken into consideration for no effect of bread with N. sativa on blood 
glucose: 1) effect of cooking quality and characteristic of N. sativa, 2) not consumption of 
bread totally by patients, 3) irregular consumption of bread by patients, and 4) different 
characteristic of patients to other studies [29].

Positive sequence effect that has been acquired in this study on some of parameters (FBG, 
body weight, WC, and BMI), means that patients who was assigned intervention group in 
phase 1) and after transferred to control group in phase 2) showed significant change for 
these indices in comparison to patients who was assigned inversely. This is probably related 
to spent time in this study. Although, treatment and time effects of this crossover study did 
not show, overall, any significant change in blood glucose by bread with N. sativa.

This study has not revealed a significant change in BP. This result is similar to a study 
that reported N. sativa supplementation with a dose of 500 mg daily could not lower BP 
significantly in MetS patients [30] and similar to a result of a study that reported this 
supplementation with a dose of 5 mL daily did not reduce BP in patients with MetS [26]. 
In contrast, in a study on healthy, subjects with N. sativa supplementation with 5 mL daily 
reduced BP significantly [31]. Also, in a study on patients with mild hypertension 400 mg 
daily supplementation of N. sativa had a significant effect on BP [32].

Several mechanisms are proposed for hypotensive effect of N. sativa including: inhibition of 
angiotensin converting enzyme by flavonoids [33] or mediating some signaling molecules 
that lead to lowering BP [34].
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This study was performed with MetS patients. In most studies, N. sativa supplementation did 
not show a significant change in this clinical parameter. It is considered that the hypotensive 
effect of N. sativa is mainly influenced by clinical conditions of patients at baseline of the 
study. Also, in this study, a type of N. sativa which was incorporated to food (bread), was 
different to other studies which used the pharmacological form and the effect of this seed 
might vary as food.

In regard to anthropometry indices (body weight, WC, and BMI), this study did not show 
any significant change (as treatment effect of study) by N. sativa supplementation. This result 
is similar to other studies which evaluated the effects of N. sativa with different doses on 
anthropometric indices in MetS patients [18,20,22]. Only a study with obese men showed 
that N. sativa reduced these parameters [21]. It is possible that the effects of black seed on 
anthropometric parameters are related to a type of disease that patients bear.

CONCLUSION

Taken together, this study demonstrated significant sequence effects of bread with N. sativa 
on some of the clinical indices (FBG, body weight, WC, and BMI), and time effect on DBP. 
However, treatment effects (as the most important effect) of N. sativa on blood glucose, BP 
and anthropometric indices were not significant in MetS patients. This study is one of the 
most updated trials in related to food form of N. sativa supplementation. Based on the results 
of this study it is proposed that further studies can be performed with other functional food 
and the mechanisms of therapeutic effects of herbal foods should be investigated.

ACKNOWLEDGEMENTS

I appreciate the personnel of School of Medical Science, Azad University of Chalus, Iran for 
their great collaboration in performing of this study.

REFERENCES

 1. Olufadi R, Byrne CD. Clinical and laboratory diagnosis of the metabolic syndrome. J Clin Pathol 
2008;61:697-706. 
PUBMED | CROSSREF

 2. Reaven GM. Banting lecture 1988. Role of insulin resistance in human disease. Diabetes 1988;37:1595-607. 
PUBMED | CROSSREF

 3. Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, Gordon DJ, Krauss RM, Savage 
PJ, Smith SC Jr, Spertus JA, Costa F; American Heart Association; National Heart, Lung, and Blood 
Institute. Diagnosis and management of the metabolic syndrome: an American Heart Association/
National Heart, Lung, and Blood Institute Scientific Statement. Circulation 2005;112:2735-52. 
PUBMED | CROSSREF

 4. Gami AS, Witt BJ, Howard DE, Erwin PJ, Gami LA, Somers VK, Montori VM. Metabolic syndrome and 
risk of incident cardiovascular events and death: a systematic review and meta-analysis of longitudinal 
studies. J Am Coll Cardiol 2007;49:403-14. 
PUBMED | CROSSREF

 5. Hanley AJ, Karter AJ, Williams K, Festa A, D'Agostino RB Jr, Wagenknecht LE, Haffner SM. Prediction of 
type 2 diabetes mellitus with alternative definitions of the metabolic syndrome: the Insulin Resistance 
Atherosclerosis Study. Circulation 2005;112:3713-21. 
PUBMED | CROSSREF

https://doi.org/10.7762/cnr.2019.8.2.138

Nigella Sativa and Clinical Indices

145

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

http://www.ncbi.nlm.nih.gov/pubmed/18505888
https://doi.org/10.1136/jcp.2007.048363
http://www.ncbi.nlm.nih.gov/pubmed/3056758
https://doi.org/10.2337/diab.37.12.1595
http://www.ncbi.nlm.nih.gov/pubmed/16157765
https://doi.org/10.1161/CIRCULATIONAHA.105.169404
http://www.ncbi.nlm.nih.gov/pubmed/17258085
https://doi.org/10.1016/j.jacc.2006.09.032
http://www.ncbi.nlm.nih.gov/pubmed/16344402
https://doi.org/10.1161/CIRCULATIONAHA.105.559633
https://e-cnr.org


 6. Giovannucci E. Metabolic syndrome, hyperinsulinemia, and colon cancer: a review. Am J Clin Nutr 
2007;86:s836-42. 
PUBMED | CROSSREF

 7. Zabetian A, Hadaegh F, Azizi F. Prevalence of metabolic syndrome in Iranian adult population, 
concordance between the IDF with the ATPIII and the WHO definitions. Diabetes Res Clin Pract 
2007;77:251-7. 
PUBMED | CROSSREF

 8. Sharifi F, Mousavinasab SN, Saeini M, Dinmohammadi M. Prevalence of metabolic syndrome in an adult 
urban population of the west of Iran. Exp Diabetes Res 2009;2009:136501. 
PUBMED | CROSSREF

 9. Karimi F, Jahandideh D, Dabbaghmanesh MH, Fattahi MR, Ranjbar Omrani GH. The prevalence of 
metabolic syndrome and its components among adults in a rural community, Fars, Iran. Int Cardiovasc 
Res J 2015;9:94-9.

 10. Maleki F, Sayehmiri F, Kiani F, Sayehmiri K, Nasiri S. Metabolic syndrome prevalence in Iran: a systematic 
review and meta-analysis. J Kermanshah Univ Med Sci 2014;18:e74115. 
CROSSREF

 11. Vimaleswaran KS, Radha V, Mohan V. Thr54 allele carriers of the Ala54Thr variant of FABP2 gene have 
associations with metabolic syndrome and hypertriglyceridemia in urban South Indians. Metabolism 
2006;55:1222-6. 
PUBMED | CROSSREF

 12. Mohan V, Gokulakrishnan K, Deepa R, Shanthirani CS, Datta M. Association of physical inactivity with 
components of metabolic syndrome and coronary artery disease--the Chennai Urban Population Study 
(CUPS no. 15). Diabet Med 2005;22:1206-11. 
PUBMED | CROSSREF

 13. Hasani-Ranjbar S, Larijani B, Abdollahi M. A systematic review of Iranian medicinal plants useful in 
diabetes mellitus. Arch Med Sci 2008;4:285-92.

 14. Sayed MD. Traditional medicine in health care. J Ethnopharmacol 1980;2:19-22. 
PUBMED | CROSSREF

 15. Shrivastava RM, Agrawal RC, Parveen ZJ. A review on therapeutic applications of Nigella sativa. J Chem 
Chem Sci 2011;1:241-8.

 16. Khoddami A, Ghazali HM, Yassoralipour A, Ramakrishnan Y, Ganjloo A. Physicochemical characteristics 
of nigella seed (Nigella sativa L.) oil as affected by different extraction methods. J Am Oil Chem Soc 
2011;88:533-40. 
CROSSREF

 17. Sabzghabaee AM, Dianatkhah M, Sarrafzadegan N, Asgary S, Ghannadi A. Clinical evaluation of Nigella 
sativa seeds for the treatment of hyperlipidemia: a randomized, placebo controlled clinical trial. Med Arh 
2012;66:198-200. 
PUBMED | CROSSREF

 18. Najmi A, Nasiruddin M, Khan RA, Haque SF. Effect of Nigella sativa oil on various clinical and biochemical 
parameters of insulin resistance syndrome. Int J Diabetes Dev Ctries 2008;28:11-4. 
PUBMED | CROSSREF

 19. Najmi A, Nsiruddin M, Khan RA, Haque SF. Indigenous herbal product Nigella sativa proved effective as an 
antihypertensive in metabolic syndrome. Asian J Pharm Clin Res 2013;6:61-4.

 20. Ibrahim RM, Hamdan NS, Ismail M, Saini SM, Abd Rashid SN, Abd Latiff L, Mahmud R. Protective 
effects of Nigella sativa on metabolic syndrome in menopausal women. Adv Pharm Bull 2014;4:29-33. 
PUBMED | CROSSREF

 21. Datau EA, Wardhana, Surachmanto EE, Pandelaki K, Langi JA, Fias. Efficacy of Nigella sativa on serum free 
testosterone and metabolic disturbances in central obese male. Acta Med Indones 2010;42:130-4.
PUBMED

 22. Haque SH, Nasiruddin M, Najmi A. Indigenous herbal product Nigella sativa proved effective as an anti-
obesity therapy in metabolic syndrome. Int J Medicobiol Res 2011;1:173-6.

 23. Mahan LK, Escott-Stump S, Raymond JL. Krause's food and the nutrition care process.13th ed. St. Louis 
(MO): Elsevier/Saunders; 2012.

 24. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi T, Azizi F. Beneficial effects of a Dietary Approaches to 
Stop Hypertension eating plan on features of the metabolic syndrome. Diabetes Care 2005;28:2823-31. 
PUBMED | CROSSREF

 25. Husseini MS, Mirkarimi SA, Amini M, Mohtashami R, Kianbakht S, Fallah Hoseini H. Effects of Nigella 
sativa L. seed oil in type II diabetic patients: a randomized, double-blind, placebo-controlled clinical trial. 
J Med Plants 2013;12:93-9.

https://doi.org/10.7762/cnr.2019.8.2.138

Nigella Sativa and Clinical Indices

146

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

http://www.ncbi.nlm.nih.gov/pubmed/18265477
https://doi.org/10.1093/ajcn/86.3.836S
http://www.ncbi.nlm.nih.gov/pubmed/17234299
https://doi.org/10.1016/j.diabres.2006.12.001
http://www.ncbi.nlm.nih.gov/pubmed/19893638
https://doi.org/10.1155/2009/136501
https://doi.org/10.22110/jkums.v18i4.1514
http://www.ncbi.nlm.nih.gov/pubmed/16919542
https://doi.org/10.1016/j.metabol.2006.05.006
http://www.ncbi.nlm.nih.gov/pubmed/16108850
https://doi.org/10.1111/j.1464-5491.2005.01616.x
http://www.ncbi.nlm.nih.gov/pubmed/7464176
https://doi.org/10.1016/0378-8741(80)90023-9
https://doi.org/10.1007/s11746-010-1687-6
http://www.ncbi.nlm.nih.gov/pubmed/22822623
https://doi.org/10.5455/medarh.2012.66.198-200
http://www.ncbi.nlm.nih.gov/pubmed/19902033
https://doi.org/10.4103/0973-3930.41980
http://www.ncbi.nlm.nih.gov/pubmed/24409406
https://doi.org/10.5681/apb.2014.005
http://www.ncbi.nlm.nih.gov/pubmed/20724766
http://www.ncbi.nlm.nih.gov/pubmed/16306540
https://doi.org/10.2337/diacare.28.12.2823
https://e-cnr.org


 26. Najmi A, Haque S, Khan R, Nasiruddin M. Therapeutic effect of Nigella Sativa oil on clinical and 
biochemical parameters in metabolic syndrome. Int J Pharmacol 2007;5:13.

 27. Geng D, Zhang S, Lan J. Analysis on chemical components of volatile oil and determination of 
thymoquinone from seed of Nigella glandulifera. Zhongguo Zhongyao Zazhi 2009;34:2887-90.
PUBMED

 28. Meddah B, Ducroc R, El Abbes Faouzi M, Eto B, Mahraoui L, Benhaddou-Andaloussi A, Martineau LC, 
Cherrah Y, Haddad PS. Nigella sativa inhibits intestinal glucose absorption and improves glucose tolerance 
in rats. J Ethnopharmacol 2009;121:419-24. 
PUBMED | CROSSREF

 29. Toppozada HH, Mazloum HA, el-Dakhakhny M. The antibacterial properties of the Nigella sativa l. seeds. 
Active principle with some clinical applications. J Egypt Med Assoc 1965;48 Suppl:187-202.
PUBMED

 30. Shah AS, Khan GM, Badshah A, Shah SU, Shah KU, Mirza SA, Shah KU, Khan KA. Nigella sativa provides 
protection against metabolic syndrome. Afr J Biotechnol 2012;11:10919-25. 
CROSSREF

 31. Fallah Huseini H, Amini M, Mohtashami R, Ghamarchehre ME, Sadeqhi Z, Kianbakht S, Fallah Huseini 
A. Blood pressure lowering effect of Nigella sativa L. seed oil in healthy volunteers: a randomized, double-
blind, placebo-controlled clinical trial. Phytother Res 2013;27:1849-53. 
PUBMED | CROSSREF

 32. Dehkordi FR, Kamkhah AF. Antihypertensive effect of Nigella sativa seed extract in patients with mild 
hypertension. Fundam Clin Pharmacol 2008;22:447-52. 
PUBMED | CROSSREF

 33. Actis-Goretta L, Ottaviani JI, Fraga CG. Inhibition of angiotensin converting enzyme activity by flavanol-
rich foods. J Agric Food Chem 2006;54:229-34. 
PUBMED | CROSSREF

 34. Terés S, Barceló-Coblijn G, Benet M, Alvarez R, Bressani R, Halver JE, Escribá PV. Oleic acid content 
is responsible for the reduction in blood pressure induced by olive oil. Proc Natl Acad Sci U S A 
2008;105:13811-6. 
PUBMED | CROSSREF

https://doi.org/10.7762/cnr.2019.8.2.138

Nigella Sativa and Clinical Indices

147

CLINICAL NUTRITION RESEARCH

https://e-cnr.org

http://www.ncbi.nlm.nih.gov/pubmed/20209952
http://www.ncbi.nlm.nih.gov/pubmed/19061948
https://doi.org/10.1016/j.jep.2008.10.040
http://www.ncbi.nlm.nih.gov/pubmed/5873673
https://doi.org/10.5897/AJB-12-890
http://www.ncbi.nlm.nih.gov/pubmed/23436437
https://doi.org/10.1002/ptr.4944
http://www.ncbi.nlm.nih.gov/pubmed/18705755
https://doi.org/10.1111/j.1472-8206.2008.00607.x
http://www.ncbi.nlm.nih.gov/pubmed/16390204
https://doi.org/10.1021/jf052263o
http://www.ncbi.nlm.nih.gov/pubmed/18772370
https://doi.org/10.1073/pnas.0807500105
https://e-cnr.org

	Effects of Bread with Nigella Sativa on Blood Glucose, Blood Pressure and Anthropometric Indices in Patients with Metabolic Syndrome
	INTRODUCTION
	MATERIALS AND METHODS
	Inclusion criteria
	Exclusion criteria
	Study design
	Bread preparation
	Assessment of biochemical variables
	Measuring body weight
	Measuring of BMI
	Measuring of WC
	Measuring of blood glucose
	Measuring of BP
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES


