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acids, carbohydrates, fibers, oils (combination of fatty 
acids, especially polyunsaturated fatty acids), volatile 
oil (frequently thymoquinone), mineral, alkaloids, 
flavonoids, saponins, and others.[4]

Effects of N. sativa are reported in experimental models, 
including hypoglycemic, [5] antihyperlipidemic, [6] 
antihypertensive,[7] antioxidant,[8] and antiinflammatory[9] 
properties. Several studies showed the different 
activities of N. sativa on the parameters of the metabolic 
syndrome, such as blood glucose, lipid profile, and 
blood pressure (BP).[10]

N. sativa is a rich source of unsaturated fatty acids such
as linoleic acid and oleic acid and it contains  small

INTRODUCTION

In the beginning of human life, plants were used as 
medicines.[1] Nowadays there is much more attention paid 
to the use of plants as therapeutics because of lower adverse 
effects. Nigella sativa (black seed), which belongs to family of 
Ranunculaceae, has been used to improve health and cure 
diseases for centuries, especially in the Middle East and 
Southeast Asia.[2] A great focus has been placed on several 
traditional uses and therapeutic properties of N. sativa.[3]

The pharmacological properties of N. sativa is attributed 
to several component including proteins, amino 
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amount of linolenic, arachidonic, and eicosenoic acid, which 
constitute 80–84% of fatty acids in this seed and may have 
roles in the hypolipidemic effect of this plant.[11] However, 
there was no effect of black seed on lipid profiles in some 
animal studies.[12]

It was also shown that N. sativa contains several chemicals (such 
as thymoquinone) that provide antioxidant activity and diuretic 
effect, which may play roles in reducing hypertension.[13,14]

However, the cardiovascular properties of N. sativa are 
controversial because some studies show decrease in BP[15,16]

but others report no effect in animals[17] or humans.[18]

In the field of blood glucose-lowering effect of N. sativa, 
it has been proposed that activation of insulin secretion[19] 
and antioxidant action[20] of this seed may be the reason for 
this effect. However, it was reported to have no effect in 
some studies.[21]

In some animal studies, it was reported that N. sativa has an 
antiobesity property. The reasons for this effect are not so 
clear, but factors such as reduction of appetite are proposed.[22]

There are a few review articles[23-25] that have surveyed 
the effect of N. sativa on some diseases. In these research 
projects, the role of this plant as a treatment factor is 
evaluated but only a section of parameters was investigated, 
such as lipid profile in diabetes,[23] BP,[24] or antioxidant 
activity.[25] Therefore, we are going to review the effect of N. 
sativa supplementation on different clinical and biochemical 
parameters in humans, the majority of which exist in 
metabolic syndrome.

MATERIALS AND METHODS

The protocol that was used in this study is the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) checklist. A search of published studies was 
performed by using computer databases including PubMed, 
Google Scholar, Thomas Reuters Web of Science, and Cochrane.

Searching was done for articles in the English language 
until June 2014. Medical subject headings (MeSH) terms 
included: (“Nigella sativa” [MeSH] OR “blackseed” [tiab] OR 
“blackcumin” [tiab] OR “Kalonji” [tiab]) AND “Triglycerides” 
[MeSH] OR “Cholesterol” [Mesh] OR “Lipoproteins, LDL” 
[MeSH] OR “Lipoproteins, HDL” [MeSH] OR “Blood 
glucose” [MeSH] OR “Hemoglobin A, Glycosylated” [MeSH] 
OR “Blood pressure” [MeSH] OR “Body mass index” [MeSH] 
OR “Waist circumference” [MeSH]).

Primary outcome: Blood glucose
Secondary outcome: Nausea

Inclusion criteria
1. The effect of N. sativa on clinical or biochemical

parameters.
2. Clinical trial.

Exclusion criteria
1. Animal studies.
2. Review studies.
3. The effect of N. sativa on unrelated blood or clinical

parameters.
4. The effect of N. sativa in combination with other plants

or exercise.
5. Duplicated studies.

Data extraction
The following data were extracted: Author, country of study, 
date of publication, study design, duration of study, aims, 
number and age of persons, dose of supplement, score of 
study, and effects of intervention.

Quality of studies
In scoring studies, the trials were stratified based on a  
scoring checklist as Down Quality Assessment scores.[26] 
Trials were stratified in this checklist based on acquired 
scores [Appendix].

Study selection
Initially, 515 articles were extracted. After reviewing their 
titles and abstracts and removing unrelated, animal, 
and review studies, 28 articles were retrieved for further 
evaluation. Finally, 23 studies were considered eligible for 
our review [Table 1].

The eligible articles were published until June 2014. Five 
articles could not be included in this review as 3 of them 
evaluated the effect of N. sativa in combination with other 
plants or exercise. The other 2 were duplicated.

RESULTS

Characteristics of the included studies
All of the studies were clinical trials (of course 5 articles 
were quasi-experimental). These surveys have been done 
on different patients and subjects such as 5 studies[27-31] on 

Table 1: Process of study selection
Process Selected studies
Initial search (based on MeSH terms) 515 papers
After exclusion of studies that were unrelated 
to our study, including effects of N. sativa on 
unrelated parameters and others

76 papers

After exclusion of animal studies 52 papers
After exclusion of review studies 28 papers
After exclusion of combined studies 25 papers
After exclusion of duplicated studies 23 papers
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diabetic patients, 7, trials[32-38] on patients with metabolic 
syndrome, 4 studies[39-42] on patients with hyperlipidemia, 2 
articles[43,44] in the field of hypertension and coronary disease, 
1 study[45] on obese men and others were investigated in 
healthy subjects.[45-48]

With regard to the form of supplement, 2 studies[31,43] 
have used extract of N. sativa, 8 articles[28,30,32,37,38,44,46,48] 
used oil from the seed, and in the others, that is, 13 
articles, powder of N. sativa was provided for subjects. 
The total number of subjects in the trials was 1531. The 
duration of the trials was between 2 weeks and 6 months. 
The dose of N. sativa supplements was between 200 
mg and 5 g per day and was administered orally in all 
studies. The age range of the participants in trials was 
18-65 years old.

With regard to the quality of the research based on Down 
Quality Assessment scores,[26] 5 studies[30,39,43,46,49] showed 
double blinding of intervention and 13 trials[30,34-39,41-43,46,48,49] 

demonstrated appropriate randomization, but in the other 
studies randomization or blinding was unclear.

The characteristics of 18 included clinical trials are shown 
in Table 2.

Five articles[27-29,40,47] had no control group and were quasi-
experimental studies [Table 3].

In 9 studies,[27,29,30,39,41,43,46-48] there were similar baseline 
characteristics between groups.

Eight trials[27-29,39,41,43,45,49] reported the rate of dropouts, 
but in all of them the rate was more than 10%, as in 1 
article[28] it was 42%, which naturally affected the results 
of the study.

In 6 studies,[28,34,35,42,47,49] sample sizes were 10-41 and in the 
others were 55-161 subjects.

Effects of N. sativa on different clinical and biochemical 
parameters
Effect on lipid profiles
1. Triglyceride (TG)

The influence of N. sativa in lowering TG was effective
in 7 trials.[29,31,34,40-42,44]

This effect in 10 studies was not significant.[30,32,33,35,37,39,43,45,47,49]

2. Total cholesterol (TC)
I n  1 0  s t u d i e s  N .  s a t i v a  r e d u c e d  T C
significantly.[29,30-32,34,40,41,42,44,45]

This effect was not found in 4 trials.[33,37,39,47]

3. Low-density lipoprotein (LDL)
Reduction of LDL was reported significantly in 11
studies.[29,31-35,37,40-42,44]

This reduction was not significant in 3 articles.[30,39,47]

4. High-density lipoprotein (HDL)
N. sativa increased HDL in 6 trials.[29,31,33,37,40,44]

The elevation of this parameter was not significant in
10 studies.[30,32,34,35,39,41-43,47,49]

Effect on glycemic control
1. Fasting blood sugar (FBS)

FBS was affected by N. sativa and reduced notably in
13 studies.[27,28,30-35,37,42,45,47,48]

In 3 articles this effect was not significant.[39,41,49]

2. Glycosylated hemoglobin (HbA1c)
This parameter reveals the condition of the blood glucose
level from several weeks ago (6-8 weeks) and is a part of
the glucose in serum that is combined with hemoglobin.
In normal circumstances this parameter should be <6%.
In all of the trials that evaluated this factor,[27,30,35,48]

N. sativa could reduce the level of this factor significantly.
This reduction was accompanied by the lowering of the
FBS level.

Effect on blood pressure (BP)
One of the most important factors in cardiovascular disease 
and metabolic syndrome is BP. In 4 studies, N. sativa could 
reduce this factor.[36,43,44,46]

However, this effect was not shown in 5 trials.[33,37,39,42,49]

Effect on some anthropometric parameters
Weight and body mass index (BMI)
These parameters were evaluated in 8 studies. Two trials[30,49] 
have demonstrated the effect of N. sativa in lowering weight 
and BMI significantly, but in the other articles this effect was 
not seen.[33,34,37,38,39,43]

Overweight and obesity, especially central obesity, is 
associated with metabolic disturbances such as diabetes 
and dyslipidemia.

Waist circumference (WC)
WC plays an important role in the detection of metabolic 
syndrome. From these studies, 6 trials evaluated this 
parameter and of them only 1 article[49] showed the reduction 
of WC, and in 5 articles this was not significant.[32,33,37-39]

In 1 study, lowering of WC was accompanied by the 
reduction of weight.[49]

Toxicity
Attention to the adverse effect of N. sativa supplement is 
reported in 10 trials.[27,30,35,36,39,41,43,46,48,49]

Only in 2 studies,[30,46] did a few participants who received N. 
sativa oil at the dose of 5 mL per day experience mild nausea, 
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at the beginning of study, and the nausea disappeared at 
the second week of intervention.

In the other 8 trials, no notable liver or kidney side effects 
were observed. This was evidenced by laboratory tests done 
for liver and kidney functions.

Other articles (13 trials) did not detect any adverse effects 
of this plant.

DISCUSSION

In this systematic review we have tried to evaluate the 
effects of N. sativa supplementation on lipid profiles, 
glycemic factors, BP, and some of anthropometric indices 
(weight, BMI, and WC), of which a few are parameters of 
metabolic syndrome.

In many studies N. sativa could effectively change 
parameters in different patients and subjects, but in 
several trials these changes were not significant [refer to 
Table 2].

Lipid profiles constitute one of the most important factors 
that can be changed in many diseases and are used to 
evaluate conditions of the patients and subjects. In our 
review, changes in lipid profiles were different as in many 
trials N. sativa supplement could change these parameters 
significantly, but in some studies it could not. However, in 
4 articles[29,31,40,44] all of parameters (TG, TC, LDL, and HDL) 
were affected significantly by N. sativa.

Several mechanisms are proposed to explain the 
hypolipidemic effect of N. sativa, including:
• Increase in cholesterol metabolism due to a rich source

of polyunsaturated fatty acids.[50]

• Inhibition of lipid peroxidation and reduction in
cholesterol synthesis in the liver by antioxidant factors
such as phytosterols and flavonoids.[51]

• Reduction insulin resistance and dyslipidemia
throughout antioxidative action of thymoquinone.[52]

• Increase in the secretion of cholesterol in the bile and
hence excretion in feces.[53]

• Reduction of serum TG due to presence of nigellamin
that act like a clofibrate.[54]

• Regulation of cholesterol synthesis through effect on
key enzyme HMG-COA reductase (Hydroxy Methyl
Glutaryle – COA).[55]

Although some trials had not reported any significant 
change in lipid profiles caused by N. sativa, the researcher 
proposed several factors, such as increased dropouts 
and small sample size[39] or different characteristic of 
patients.[30]Ta
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In the other studies, the reasons for nonsignificant change in 
these parameters are not reported. However, it is speculated 
that the factors that are effective include:
• Different characteristic of patients in study.[32,33,37,49]

• Small dose of supplement.[33,43,47]

• Short duration of intervention.[37,47]

Glycemic control involving factors such as FBS and HbA1c 
are useful parameters in the detection and control of 
diabetes and increased blood glucose in the subjects. Of 
course, HbA1c is used to evaluate blood sugar in the past 
several weeks. Our review revealed that these factors are 
affected in many trials and N. sativa could reduce glycemic 
factors significantly. However, in a few studies this effect 
was not seen.[39,41,49]

It is proposed that reduction of FBS and HbA1c by N. sativa 
supplementation is related to the following:
• Reduction in oxidative stress and maintenance of the

integrity of pancreatic b-cells that lead to increased blood
insulin level.[56,57]

• Presence of thymoquinone with antioxidant activity.[58]

• Activation of insulin receptors and improvement in
tissue sensitivity to insulin.[59]

• Decreased gluconeogenesis in the liver.[60]

• Reduction in glucose absorption from the intestine.[61]

In 3 trials that did not demonstrate any hypoglycemic effect 
of N. sativa, some reasons were proposed, including: small 
sample size[39] and short-term duration of intervention, and 
probably change in diet or exercise.[41]

In 1 trial[45] any reason was reported but it was speculated 
that small sample size and low dose of supplement were 
effective.

BP is one of the most important parameters that is 
evaluated in many studies (9 trials). In 4 studies,[36,43,44,46] 
the antihypertensive effect of N. sativa was demonstrated. 
However, in 5 trials this effect was not significant.[33,37,39,42,49]

The authors proposed several mechanisms for lowering BP 
using N. sativa supplementation, including the following:
• Antioxidant activity of thymoquinone, polyphenols, and

flavonoids in N. sativa that cause nitric oxide production
and vasodilator effect.[62]

• Presence of linoleic acid that affects ionic fluxes across
the vascular endothelial cells.[63]

• Presence of oleic acid that regulates lipid structure in
membrane and control G-protein.

• Mediated signaling that leads to lowering of BP.[64]

• Calcium channel-blocking activity by N. sativa.[65]

• Inhibition of angiotensin-converting enzyme by
flavonoids.[66]

In some trials that did not reveal any significant effect of 
N. sativa on BP, the researchers did not detect any obvious
reasons.[33,37,39,42,49] Only in 1 trial, the author reported a small
sample size and limited duration of the intervention.[39] It
seems that in other studies there are different reasons, such
as small sample size,[42,49] low dose of supplement,[33,42,49] and
short duration of intervention.[33,37]

With regard to anthropometric parameters (weight and 
WC), there are remarkable results. Only in 2 trials was the 
effect of N. sativa in reducing weight or WC statistically 
significant.[30,49] However, in 7 studies, these effects were 
not found.[32,33,34,37,38,39,43]

It has been proposed that the petroleum extract of N. 
sativa has a slight appetite-reducing property[67] and also 
has antiobesity action because of the presence of lipase 
enzyme.[68]

While these 7 studies had no significant effects, only 1 trial[39] 
had reported a small sample size as a reason. It seems that 
in other studies (6 trials), several factors were effective, 
including low doses of the supplement[33,34,39,43] and the short 
duration of intervention.[33,37,38,39]

Limitation
The most important limitation in our systematic review was 
difficulty in finding the full texts of many published papers. 
Further, we included only English-language articles and 
clinical trials in this review and not other studies.

CONCLUSION

This systematic review on 23 studies demonstrated that 
N. sativa supplement in different doses and durations
can change various clinical and biochemical parameters,
including lipid profiles, glycemic factors, BP, and some
anthropometric indices in humans. However, the effect of
this supplement is more pronounced on levels of TC, LDL,
FBS, and HbA1c than on TG, HDL, BP, weight, and WC.

Therefore, it is suggested that consumption of N. sativa 
supplementation be considered as a complementary 
treatment protocol for many diseases, especially metabolic 
disorders.
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