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Nigella sativa (N.sativa) has been used in traditional medicine and many studies have been performed in different communities in order to reveal the effects of it on medical disorders and chronic diseases. The aim of this study was to investigate
the effects of bread with N. Sativa on lipid profiles, apolipoproteins, and inflammatory factors in metabolic syndrome (MetS)
patients. A randomized, double-blind, cross-over and clinical trial was conducted in 51 MetS patients of both sexes with age
group of 20-65 years old in Chaloos, north of Iran. Patients were randomly divided in two groups. In phase 1, intervention
group (A, n = 27) received daily a bread with N. sativa and wheat bran and control group (B, n = 24) received the same bread
without N. sativa for 2 months. After 2 weeks of wash out period, phase 2 was started with switch the intervention between
two groups. Measuring of lipid profiles, apolipoproteins and inflammatory factor was performed for all patients before and after two phases. In this study, treatment, sequence and time effects of intervention were evaluated and revealed that consumption of bread with N. sativa has no significant treatment and time effects on triglyceride (TG), cholesterol (CHOL), low density
lipoprotein (LDL), high density lipoprotein (HDL), apolipoprotein (APO)-A, APO-B and high-sensitivity C-reactive protein (p >
0.05). Sequence effect was significant on CHOL, LDL, APO-A, and APO-B (p < 0.05) but was not significant on other parameters (p > 0.05). Consumption of bread with N. sativa has no a significant effect on lipid profiles, apolipoproteins and inflammatory factor in MetS patients.
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Introduction
The metabolic syndrome (MetS) is a cluster of metabolic risk
factors that can lead to chronic diseases [1]. Although the history of MetS is back to many years ago, but the modern era
of that has started with description by Reaven in 1980 [2]. The
National Cholesterol Education Panel-Adult Treatment Panel
III (NCEP-ATPIII) defined MetS by the presence of obesity,
dyslipidemia, elevation of arterial blood pressure and glucose
intolerance [3].
This syndrome can increase the risk of cardiovascular disease (CVD), diabetes mellitus, stroke, and even cancers [4-6].
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Based on these reports, the prevalence of MetS is variable in
worldwide and Iranian community [7,8] and relatively high in
different area of Iran(more than 25%) [9,10]. The etiology of
MetS has not been revealed elearly. However, it is proposed
that genetic, metabolic and environmental factors play important roles in this [11,12].
Although the complementary therapies existed many years
ago around the world, but the standard herbal medicine has
started in recent decade and is considered as new approach
to preventing and curing of diseases such as MetS, diabetes
mellitus, and CVD [13]. Nowadays, there are much more attention to use of plants as therapeutics, because of lower
adverse effects of Nigella sativa (N. sativa) or Black seed that
belongs to family of Ranunculaceae has been used to improve
health and cure diseases for centuries especially in the Middle
East and Southeast Asia [14]. A great focus is done on several
traditional uses and therapeutic properties of N. sativa [15].
The therapeutic properties of N. sativa is attributed to several
components including proteins, amino acids, carbohydrates,
fibers, oils (combination of fatty acids especially polyunsaturated fatty acids), volatile oil (frequently thymoquinone), mineral, alkaloids, flavonoids, saponins, and so on [16].
Effects of supplementation of N. sativa is evaluated on
blood parameters in several studies. Lipid profiles include
triglycerides (TG), cholesterol (CHOL), low density lipoprotein
(LDL-CHOL), high density lipoprotein (HDL-CHOL), and also LDL/
HDL-CHOL are important metabolic indices in many diseases
such as MetS. The effects of supplementation of N. sativa on
lipid profiles have been controversial in MetS as these effects
in some of studies have been significant but not in others
[17,18]. The effect of N. sativa on inflammatory factors such
as C-reactive protein (CRP) is also evaluated in few studies but
results were not the same. In a study, N. sativa supplementation reduced serum CRP in patients with coronary artery diseases [19] but this effect was not significant on high-sensitivity CRP (hs-CRP) in subjects with obesity [20]. Apolipoproteins
(Apos) are useful indicators in evaluation of blood lipid status
in human. The level of Apo-A correlates with HDL-cholesterol
and Apo-B with LDL-cholesterol. These indices give us accurate information about features of lipid disorders, but there is
no evidence about effects of N. sativa on apolipoproteins.
Because the pharmacological forms of N. sativa supplementation were present in all studies, we decided to assess
the effects of N. sativa as added to bread (as a regular food)
on lipid profiles, apolipoproteins and inflammatory factors in
metabolic syndrome patients.
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Material and Methods
Study design
A cross-over, double-blind, and randomized clinical trial was
conducted in 54 metabolic syndrome patients of both sexes
with age group of 20-65 years old in Chaloos, north of Iran.
Our project was 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. Our criteria for diagnosis of subjects with metabolic
syndrome was the definition of NCEP-ATPIII.
Inclusion criteria
1) H
 aving at least 3 items of 5 metabolic symptoms based
on following criteria:
∙W
 aist circumference > 102 cm in male and > 88 cm in female
∙ Blood pressure ≥ 130/85 mmHg or medication therapy
∙ Fasting blood glucose ≥ 100 mg/dL or medication therapy
∙ Serum TG ≥ 150 mg/dL or medication therapy
∙H
 DL < 40 mg/dL for male and < 50 mg/dL for female
2) Both sexes with age group of 20-65 years
Exclusion criteria
1) Changing in medication or supplement consumption
2) Pregnancy or lactating
3) H
 aving chronic diseases in liver, kidney, muscular and
nervous system or others
4) Having unusual diet
Study procedure
After selection of subjects who had essential parameters to
be included in the survey, a total of 54 people with metabolic
syndrome entered into the study and was referred to School
of Medical Science, Azad University of Chaloos as performing
center of the study.
All of patients were informed about aims of survey and have
accepted a letter of satisfaction from each theme for participating in the study.
Characteristics of subjects include age, gender, level of
physical activity, telephone, address, and other information
such as current diseases, medication, and history of chronic
diseases in family were recorded in a questionnaire.
For evaluating unusual dietary intake, we assessed three
dietary food records of the subjects (a weekend and two week
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days). Patients who had been consumed medicinal plants or
their energy intake had been below 1,200 kcal or above 4,000
kcal were excluded from the study.
Each of the patients was served a sample of balanced diet
based on food guide pyramid and according to nutritional
requirements in order to let them follow a standard diet.
Evaluation of daily energy requirement were based on formula
suggested by the Institute of Medicine, Food and Nutrition
Board [21]. Also, subjects were advised not to change the level
of their physical activity during the study.
Preparation of breads
The N. sativa (black seed) was purchased from a local market. After several grinding and screening of seeds, the powder
of black seed was delivered to a local bakery which was expert
in producing of dietetic breads. It was considered two types of
100 gram massive bread for this study: A bread which include
3 gram of powder of black seed and 3 gram of wheat bran (for
intervention group) and the other includes only 3 gram wheat
bran and free of black seed (for control group). These breads
were prepared by standard bakery materials and methods in
hygiene situation and had been under control of the researchers. After cooking, the breads were gradually cooled and put in
package. Nutrient composition of two breads was analyzed in
food laboratory of School of Nutrition & Food Science, Isfahan
University of Medical Sciences and summarized in table 1. According to this table, there is a main difference in fat content
of two bread that is due to high polyunsaturated fatty acids in
N. sativa .
Randomization and Crossing over
54 patients in this study were divided by regular randomization method in two groups (group A, n = 27 and group B, n =
27).

Table1. Comparison of approximate nutrient composition of
two breads
Bread with N. sativa

Bread without N. sativa

38.7

41.3

1.2

0.8

48.0

47.5

Protein

7.3

6.6

Fat

2.6

1.0

Fiber

2.9

2.0

Nutrient (%)
Moisture
Ash
Carbohydrate
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According to cross-over design in phase 1, one group (for
example AB) is assigned as an intervention group and the other (BA) as a control group. After a wash out period, in phase 2
the switch of intervention between groups is done.
Therefore in phase 1, group AB received a 100 grams of
bread with N. sativa daily and group BA received the same
bread without N. sativa for 2 months. Delivery of breads for
patients was performed weekly. After 2 weeks of wash-out
period phase 2 started with switching groups as group BA
could received breads with N. sativa and group AB received
breads without that for 2 month.
Double-blinding
For performing of double-blind status in this study, a third
person was recruited who was informed about study groups
and type of breads. Delivery of breads to patients was done
by this person so the researchers and the subjects were not
aware of the type of breads they provide or they received. Although, two types of breads had almost the same shape.
Assessment of variables in study
Before starting phase 1, all of patients were referred to
laboratory for measuring of biochemical parameters. Then, in
the end of phase 1, beginning and end of phase 2, these assessments were continued.
Measuring of biochemical indices
For measuring of lipid profiles (TG, CHOL, LDL-CHOL, HDLCHOL), apolipoproteins (APO-A, APO-B), and inflammatory
factor (hs-CRP), the subjects were requested to go to laboratory after 10-12 hour of fasting. Samples of subjects were collected from venous blood. Blood samples were centrifuged for
5-7 min at 3,000-g and at 37oC after 20-30 min of collection
time. Serum levels of TG and CHOL were measured in photometric manner and by using commercial kits and HDL-CHOL
was measured by enzymatic kit (Pars Azmoon Co, Tehran, Iran).
Although LDL-CHOL was calculated with related equation, for
adjusting of measurement, a commercial kit was also used (Pars
Azmoon Co, Tehran, Iran).
Measuring of APO-A and APO-B in serum were performed
in photometric (immunotorbidometric) manner and by using
of commercial kits (Pars Azmoon Co, Tehran, Iran).
Serum level of hs-CRP was assessed in immunofloresence
manner by using of commercial kit and device of I-Chrome ( IChrome Co –Seoul-South Korea).
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Statisctical analysis
The statistical analysis was performed using SPSS software
(version 22). In this crossover study, the comparison of effect
of two types of breads (treatment effect), and grouping of
subjects (sequence effect) before and after the intervention
(time effect) on related parameters were assessed. The general
linear model was used for evaluating this effects. A p value of
< 0.05 was considered as significant.

Discussion

Results
Among the 54 patients with MetS who were included in this
study, three subjects were excluded (2 men and 1 woman) due
to the change of medication and therapy process (< 6% drop
out). Therefore, a total of 51 patients completed the study. Biographic and clinical characteristics of patients are summarized
in Table 2. Number of men and women were 29 and 22, respectively. Mean age of the subjects was 47 ± 5.66 years. Mean
body mass index (BMI) was 29.9 ± 3.77 kg/m2. Besides, family
history of diseases in patients was represented in Table 2. After
dividing the patients into two groups (as cross-over study),
effects of treatment (two types bread), sequence (grouping
of subjects), and time (before and after intervention) of study
were assessed. Mean and standard deviation (SD) of biochemical indices were mentioned based on types of treatment (A or
B), grouping of patients (AB or BA), and time of measuring of
parameters (PRE or POST of intervention) (Table 3).
The results showed that treatment, sequence and time have
affected blood parameters in MetS patients, but these influences were not mostly significant in many of them. Also, mean

Table 2. Biographic and clinical characteristics of participants
Variable

N

Number

51

Sex
Male

29 (56.8)*

Female

22 (43.2)*

Age, year
BMI, kg/m2‡

47 ± 5.66†
29.9 ± 3.77†

History of Dyslipidemia, %

62.7

History of Diabetes, %

43.1

History of CVD, %

41.2

History of Hypertension, %

72.5

*n (%); †Parameters are expressed as Mean ± S.D.; ‡Body mass index.
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of changes in related indices was different based on type
of the study effect. The effects of treatment and time were
not significant on TG, CHOL, LDL-CHOL, HDL-CHOL, LDL/HDLCHOL, APO-A, APO-B, and hs-CRP (p > 0.05) but sequence effect was significant on CHOL, LDL-CHOL, APO-A and APO-B (p
< 0.05), but was not significant on other parameters (p > 0.05)
(Table 4).

The aim of this study was to assess effects of bread with
N. sativa on lipid profiles, apolipoproteins, and a inflammatory
factor in MetS patients in framework of a cross-over study.
As it has been mentioned above, these effects in this study
were not significant on most of the biochemical parameters.
On the other hand, consumption of bread with N. sativa (in
comparison of bread without that) does not have a considerable effect on these parameters (treatment effect). Also, there
was no significant effect between mean of changes of indices
in beginning and end of the study (time effect). But, in regards
to grouping of patients to be included in the intervention and
control groups first or last, this effect of the study was significant for some of parameters (CHOL, LDL-CHOL, APO-A, and
APO-B) and was not in the others (sequence effect). These
results were in accordance with the results of some of studies and were opposite to others which assessed the effects
of supplementation of N. sativa on lipid profiles. In a study of
Najmi et al., N. sativa in spite of change in LDL-CHOL and HDL,
could not reduce blood CHOL and TG in MetS patients [22].
Ibrahim et al. [23] also did not find any significant change in
blood HDL-CHOL in MetS patients with N. sativa supplementation but found reduction of serum CHOL, LDL-CHOL, and TG.
A study of Husseini et al. on type II diabetic patients did not
show any significant change in TG, LDL-CHOL, and HDL-CHOL,
with consumption of N. sativa and just showed only reduction
of CHOL in serum [24]. Dehkordi et al. [25] did not report any
change in serum level of TG and HDL-CHOL in patients with
mild hypertension by N. sativa supplementation. Also, in a
study of Qidwai et al., N. sativa supplementation did not have
significant effect on lipid profiles [26]. Therefore, our study results were in accordance with many of others because aspects
of change in lipid profiles were not same among the studies.
Several mechanisms are proposed for hypolipidemic effect
of N. sativa , for example, enhancing cholesterol metabolism
due to rich source of polyunsaturated fatty acids [27], increasing secretion of cholesterol in the bile and hence excretion in
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Table 3. Descriptive statistics of biochemical indices in treatments, sequence and times of study
Tr

Se

A

AB
BA

Ti

Mean ± SD
TG

CHOL

HDL-CHOL

AB
BA

LDL/HDL-CHOL

APO-A

APO-B

hs-CRP

PRE

208.93 ± 82.8 188.56 ± 41.8

43.63 ± 7.3 101.37 ± 28.7 2.3744 ± 0.66

POST

202.15 ± 81.7 177.37 ± 30.1

50.11 ± 7.3

PRE

213.00 ± 34.4 201.21 ± 23.7

50.71 ± 7.5 109.46 ± 24.5

2.2118 ± 0.64 121.58 ± 13.2 120.00 ± 24.1 2.07 ± 1.4

51.75 ± 5.6

1.9335 ± 0.35 124.63 ± 11.4

POST 201.79 ± 32.0 191.46 ± 22.9
B

LDL-CHOL

117.11 ± 15.9 102.07 ± 27.5 2.54 ± 2.1

86.78 ± 22.1 1.7683 ± 0.50 129.93 ± 16.1
99.42 ± 19.1

96.89 ± 24.3 2.38 ± 2.2
114.54 ± 21.6

PRE

191.44 ± 65.1 179.78 ± 35.8 53.04 ± 9.0

89.56 ± 27.6 1.7504 ± 0.64 137.63 ± 15.7

POST

201.74 ± 60.0 192.63 ± 49.6 49.33 ± 4.5 102.93 ± 41.1

PRE

200.04 ± 38.0 186.46 ± 15.9

47.75 ± 4.7

POST

212.42 ± 41.8 201.21 ± 26.5

47.83 ± 8.5 110.87 ± 26.5 2.3974 ± 0.72 118.75 ± 12.7 121.58 ± 24.1

1.84 ± 1.8

94.78 ± 25.0 2.97 ± 3.0

2.1029 ± 0.86 134.04 ± 12.8 101.04 ± 27.8

1.69 ± 1.7

98.67 ± 13.9 2.0865 ± 0.35 116.46 ± 10.2 109.58 ± 18.6 2.45 ± 2.1
2.75 ± 2.5

Tr: treatment, Se: sequence, Ti: time, SD: standard deviation, TG: triglycerides, CHOL: cholesterol, HDL-CHOL: high density lipoprotein cholesterol, LDL-CHOL: low
density lipoprotein cholesterol, APO: apolipoproteins, hs-CRP: high sensitivity C-reactive protein, A: bread with N. sativa , B: bread without N. sativa , AB: the
group who consumed firstly bread with N. sativa and after bread without it, BA: the group who consumed firstly bread without N. sativa and after bread with
it, PRE: the beginning of phase, POST: the end of phase.

Table 4. Effects of treatment, sequence and time of study on biochemical indices
Parameter

Treatment

Sequence

Time

Mean square

F

p value

Mean square

F

p value

Mean square

F

p value

1298.980

0.376

0.541

1679.000

0.486

0.487

69.727

0.020

0.887

6.972

0.006

0.936

5603.294

5.168

0.024

141.176

0.130

0.719

HDL-CHOL

9.779

0.193

0.661

11.839

0.234

0.629

48.383

0.955

0.330

LDL-CHOL

79.412

0.111

0.740

4535.556

6.332

0.013

2.833

0.004

0.950

0.008

0.020

0.888

1.273

3.286

0.071

0.155

0.401

0.528

APO-A

590.083

3.057

0.082

4416.321

22.882

0.000

672.980

3.487

0.063

APO-B

135.163

0.227

0.634

15981.280

26.830

0.000

184.234

0.309

0.579

hs-CRP

3.285

0.671

0.414

0.679

0.139

0.710

5.941

1.214

0.272

TG
CHOL

LDL/HDL-CHOL

TG: triglycerides, CHOL: cholesterol, HDL-CHOL: high density lipoprotein cholesterol, LDL-CHOL: low density lipoprotein cholesterol, APO: apolipoproteins, hsCRP: high sensitivity C-reactive protein.

feces [28], and reducing serum triglyceride due to presence of
Nigellamin that acts like Clofibrate [29].
In spite of mechanisms that is proposed above, in our study
(similarity to several studies as mentioned above), bread with N.
sativa did not have significant effect neither on lipid profiles nor
on apolipoproteins. As it was mentioned before, APO-A and APOB were respectively connected to serum HDL-CHOL and LDL-CHOL.
It is possible that due to no significant change in other lipid indices,
changes in serum APO-A and APO-B were not considerable.
Of course, in all of studies that assessed effects of N. sativa
on clinical and biochemical indices, form of supplementation
was pharmacological but in this study we used food form of N.
sativa . Thus, it is possible that food intervention has different
effects in comparison to pharmacological intervention.
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Several reasons could be propose for no effect of bread
with N. sativa on lipid profiles and apolipoproteins :
∙ Effect of cooking on quality and characteristic of N. sativa
∙ Not consumption of breads totally by patients
∙ Irregular consumption of breads by patients
∙ Short duration of intervention [30]
∙ Different characteristics of patients in study [18]
Positive sequence effect that was acquired in our crossover study on some of parameters (CHOL, LDL-CHOL, APO-A
and APO-B), means that patients who started the study firstly
as intervention group (in phase 1) and after as control group
(phase 2) got significant changes in these indices compared
with patients who started inversely. Although, treatment and
time effects of our cross-over study did not show overall any
http://e-cnr.org
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significant changes in lipid profiles and lipoproteins by consumption of bread with N. sativa .
Our study did not show a significant change in inflammatory factor (hs-CRP). This result is similar to the report of Datau
et al. which showed N. sativa supplementation could not reduce significantly serum hs-CRP in subjects with obesity [20]
but was opposite to a study of El-deep which showed N.sativa
supplementation reduced serum CRP in patients with coronary artery diseases [19]. It was proposed that N. sativa presented anti-inflammatory effect by inhibition of arachidonic
acid metabolism [19], but this was not significant in our study.
Perhaps, the reasons which are mentioned above in regards to
lipid profiles represented here. Also, clinical status of patients
may affect this effect, in the study of El-Deeb [19], patients
suffered from an artery disease that includes an inflammatory
condition such as atherosclerosis, however our study was performed with patients with MetS that we did not know exactly
about their inflammation situation. Therefore it is possible that
anti-inflammatory effect shows up in presence of an inflammatory condition [31].

Conclusion
We can conclude from this cross-over study that in spite of
significant sequence effects of bread with N. sativa on some
of biochemical indices (CHOL, LDL-CHOL, APO-A, and APO-B),
treatment and time effects of this study on lipid profile (TG,
CHOL, LDL-CHOL, and HDL-CHOL), LDL/HDL-CHOL, apolipoproteins (APO-A and APO-B) and inflammatory factor (hs-CRP)
were not significant metabolic syndrome patients .
As this study is one of the most newest trial in the field of
food form of N. sativa supplementation, it is proposed that
the performance of further studies in this field can reveal
clearly the therapeutic effects of this seed.

Authors Contribution
AM contributed to the preparation of the work and conducting the study, BM contributed to the analyzing of results
and counseling for statistical approach, LA contributed to the
revising of the draft and counseling for trial and MHE (as Corresponding author) contributed to the revising of the draft,
and agreed for all aspects of the work and approval of the
final version of manuscript.

94

http://e-cnr.org

Conflict of Interest
The authors have declared no conflict of interest.

Acknowledgements
We appreciate the School of Nutrition & Food Science, Isfahan University of Medical Sciences, Iran for their support
and sponsoring of this study. Also, we sincerely appreciate the
personnel of School of Medical Science, Azad University of
Chaloos, Iran for their great collaboration and corporation in
performing of this study.

ORCID
Mohammad Hasan Entezari
http://orcid.org/0000–0003–2918–4221
Alireza Mohtashami http://orcid.org/0000–0003–1877–9596
Leila Azadbakht
http://orcid.org/0000–0002–7169–6960
Behzad Mahaki
http://orcid.org/0000–0001–7062-6971

References
1. Olufadi R, Byrne CD. Clinical and laboratory diagnosis of the metabolic
syndrome. J Clin Pathol 2008;61:697-706.
2. Reaven GM. Banting lecture 1988. Role of insulin resistance in human
disease. Diabetes 1988;37:1595-607.
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.
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.
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.
6. Giovannucci E. Metabolic syndrome, hyperinsulinemia, and colon cancer: a review. Am J Clin Nutr 2007;86:s836-42.
7. Zabetian A, Hadaegh F, Azizi F. Prevalence of metabolic syndrome in
Iranian adult concordance between the IDF with the AT. Diabetes Res
Clin Pract 2007;77:251-7.
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.
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;18:242-50.
11. Vimaleswaran KS, Radha V, Mohan V. Thr54 allele carriers of the Al-

http://dx.doi.org/10.7762/cnr.2016.5.2.89

Effect of Bread with Nigella Sativa on Biochemical Indices

12.

13.

14.
15.
16.

17.

18.

19.

20.

21.
22.

a54Thr variant of FABP2 gene have associations with metabolic syndrome and hypertriglyceridemia in urban South Indians. Metabolism
2006;55:1222-6.
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.
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.
Sayed MD. Traditional medicine in health care. J Ethnopharmacol
1980;2:19-22.
Shrivastava RM, Agrawal RC, Parveen Z. A review on therapeutic applications of Nigella sativa. J Chem Chem Sci 2011;1:241-8.
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.
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.
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.
El-Deeb HM, Elrehany M, Elbawb Elsaid ME, Younis HA. Biochemical effect of Nigella sativa on patients with coronary artery disease. El-Minia
Med Bull 2010;21:25-36.
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.
Mahan LK, Escott-Stump S, Raymond JL. Krause’s food and the nutrition care process. 13th ed. St. Louis (MO): Elsevier/Saunders; 2012.
Najmi A, Haque S, Khan R, Nasiruddin M. Therapeutic effect of Nigella

http://dx.doi.org/10.7762/cnr.2016.5.2.89

23.

24.

25.

26.

27.

28.
29.

30.

31.

sativa oil on different clinical and biochemical parameters in metabolic
syndrome. Internet J Pharmacol 2008;5:8.
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.
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.
Dehkordi FR, Kamkhah AF. Antihypertensive effect of Nigella sativa
seed extract in patients with mild hypertension. Fundam Clin Pharmacol 2008;22:447-52.
Qidwai W, Hamza HB, Qureshi R, Gilani A. Effectiveness, safety, and
tolerability of powdered Nigella sativa (kalonji) seed in capsules on serum lipid levels, blood sugar, blood pressure, and body weight in adults:
results of a randomized, double-blind controlled trial. J Altern Complement Med 2009;15:639-44.
Padhye S, Banerjee S, Ahmad A, Mohammad R, Sarkar FH. From here to
eternity - the secret of pharaohs: therapeutic potential of black cumin
seeds and beyond. Cancer Ther 2008;6:495-510.
Ibraheim Z. Effect of Nigella sativa seeds and total oil on some blood
parameters in female volunteers. Saudi Pharm J 2002;10:54-9.
Morikawa T, Xu F, Ninomiya K, Matsuda H, Yoshikawa M. Nigellamines
A3, A4, A5, and C, new dolabellane-type diterpene alkaloids, with lipid
metabolism-promoting activities from the Egyptian medicinal food
black cumin. Chem Pharm Bull (Tokyo) 2004;52:494-7.
Ibraheem DA. Comparative study between plant and animal sources of
omega-3 fatty acid in their potential role of regulating blood glucose
and lipid profile in healthy volunteers. Yemeni J Med Sci 2011;5:7-14.
Asgari S, Ghandi A, Adibi SH, Dashti G, Naderi GA, Helalat A, Jafari
Dinani N. The effects of nigella sativa on atherosclerosis and its new
risk factors in hypercholestrolemic rabbits. Iran J Diabetes Lipid Disord
2007;6:235-42.

http://e-cnr.org

95

