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It has been claimed that Nigella sativa seeds (NSS), also known as black cumin, have

antidiabetic and lipid‐lowering properties. Our pilot study investigated the effects

of powdered NSS on insulin secretion and lipid profile in healthy male volunteers.

We conducted a double‐blind, randomized, placebo‐controlled 4‐week trial in 30 sub-

jects, receiving NSS powder (1 g/day) or placebo orally (15 subjects/group). Insulin

secretion as determined by the hyperglycaemic clamp technique, insulin sensitivity

as well as cholesterol and triglycerides serum concentrations, were measured before

and after treatment. NSS powder administration was clinically well tolerated. It did

not modify fasting glycaemia and insulinaemia, and was ineffective on glucose‐

induced insulin secretion and insulin sensitivity. No significant changes on serum

lipids were observed after treatment in any treatment groups, nor between the two

treatment groups. However, in the treated group only, there was a significant corre-

lation between total cholesterol change after treatment and its baseline level

(r = −0.71, P = 0.006, n = 13), and between low‐density lipoprotein (LDL) cholesterol

change after treatment and its baseline level (r = −0.74, P = 0.004, n = 13). No such

correlations were found for high‐density lipoprotein (HDL) cholesterol, and for tri-

glycerides. These results do not confirm any NSS effect on glucose regulation; how-

ever, they suggest that NSS powder may be of interest in lowering lipid

concentrations in hyperlipidaemic subjects.
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1 | INTRODUCTION

There is increasing interest in finding new and safe alternatives to

drugs for treating chronic disorders, such as type 2 diabetes and

dyslipidaemia, which are both important risk factors for cardiovascular
‐A00452‐49

tit and that he had direct clinical
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complications. Nigella sativa L. is a herbaceous annual plant of the

Ranunculaceae family, cultivated in several Mediterranean and Asian

countries. Its seeds are commonly used as a spice (black cumin) or as

a traditional medicine against a variety of diseases, including diabetes.1

Experimentally, Nigella sativa seeds (NSS) have been reported to have

a large panel of effects, including antidiabetic and lipid‐lowering

effects.2 In clinical studies, antidiabetic properties and/or therapeutic

effects on metabolic syndrome have been observed.3-8 Potential

mechanisms for the antidiabetic properties of NSS could be supported
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What is already known about this subject

• NSS have been widely used around the world as a spice

and as a traditional medicine. They are especially

reported to display antidiabetic properties in some

pharmacopeias. Experimental results suggest that NSS

could enhance insulin secretion and/or insulin

sensitivity, and reduce lipid levels.

What this study adds

• This study is the first clinical trial specifically designed to

investigate the effect of NSS on insulin secretion in

humans (primary outcome).

• We could not show any effect on this metabolic

parameter, or on insulin sensitivity.

• Data on lipid profile suggest that NSS could have a

lowering effect on total cholesterol and LDL cholesterol,

which remains to be assessed in hyperlipidaemic subjects.
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by an improvement of insulin sensitivity previously demonstrated in

rats.9 Indeed, the effects of NSS include an increase in the peroxisome

proliferator‐activated receptor gamma (PPAR‐γ) activity,10 and liver

gluconeogenesis inhibition via adenosine monophosphate‐activated

protein kinase (AMPK) activation.11 An inhibition of the electrogenic

intestinal glucose absorption has also been observed.12 Lipid‐lowering

properties and effects on metabolic syndrome could be mediated by

activation of PPAR‐γ,10 increased uptake of low‐density lipoprotein

(LDL) cholesterol by upregulation of hepatic LDL receptors,13 de novo

suppression of cholesterol synthesis,13 and prevention of lipid

peroxidation.14

In addition, we have previously shown that a NSS extract could

increase the glucose‐induced insulin release from isolated pancreatic

islets in a concentration‐dependent manner.15 More recently, it has

been shown that a NSS extract and one of its major components,

thymoquinone, were able to enhance glucose‐stimulated insulin secre-

tion from pancreatic beta‐cells under normal conditions as well as

under hyperglycaemia; this action was associated with the ability of

thymoquinone to regulate carbohydrate‐to‐lipid flux via downregula-

tion of acetyl‐CoA carboxylase and malonyl‐CoA.16 However, to date,

there are no data concerning NSS effects on insulin secretion capabil-

ity in humans, using the hyperglycaemic clamp technique which is the

state‐of‐the‐art method.

Therefore, the primary aim of the present study was to investigate

the effects of oral administration of powdered NSS on insulin secre-

tion in healthy male subjects using the hyperglycaemic clamp tech-

nique; the secondary objectives were to investigate the effects of

NSS on insulin sensitivity and lipid profile in the same population.
2 | METHODS

The study was designed as a pilot 4‐week, double‐blind, randomized,

placebo‐controlled parallel trial. Thirty healthy male volunteers were

enrolled, with the following characteristics (mean [min‐max]): age

23 years [19–34], body mass index (BMI) 22.5 kg m−2 [19.4–24.7],

fasting glycaemia 4.5 mmol L−1 [3.9–5.9], fasting insulinaemia

4.0 μU ml−1 [1.5–6.5], total cholesterol 4.4 mmol L−1 [2.0–6.3], LDL

cholesterol 2.6 mmol L−1 [0.6–4.5], triglycerides 0.9 mmol L−1 [0.4–

2.0]. This study was approved by the Ethics Committee “Comité de

Protection des Personnes Sud‐Méditerranée IV” and conducted in

accordance with the Helsinki Declaration and the International Coun-

cil of Harmonisation (ICH) guideline for Good Clinical Practice. All sub-

jects gave written informed consent to participate. They received

1 g/day of NSS powder or placebo (15 subjects per group), orally for

4 weeks. NSS were purchased from Alliance Senteur Company

(Aubagne, France, batch number 424674). The main aromatic compo-

nents of Nigella sativa were identified by gas chromatography–mass

spectrometry from a dichloromethane seed extract; the major com-

pound of pharmacological interest, thymoquinone, represented 50%

of the extract. No damascenine was detected, which shows the

absence of contamination by seeds of toxic species (Nigella

damascena). The dose was chosen according to traditional
pharmacopoeia and previous clinical studies. Parameters of glycaemic

regulation and lipid profile were determined before and after the 4‐

week treatment period.

Glucose‐induced insulin secretion and insulin sensitivity were

investigated using the hyperglycaemic clamp technique, in which

blood glucose was clamped at 10 mmol L−1 for 120 minutes, according

to DeFronzo et al.17 The detailed protocol and calculated indexes are

described elsewhere.18 Total and LDL cholesterol and triglycerides

were measured. Results are expressed as means with 95% confidence

interval (95% CI) in the text, and as means ± SEM in the figures. The

sample size was determined based on the literature concerning the

assessment of insulin secretion in humans using the hyperglycaemic

clamp technique.18 Within each group, comparisons between post‐

treatment and baseline values were performed using the paired t‐test.

Post‐treatment means were compared between groups using analysis

of covariance (ANCOVA) with baseline data as a covariate, after loga-

rithmic transformation when appropriate. Correlations between lipid

changes after treatment and their baseline level were performed using

the Pearson test. Differences between the corresponding linear

regression slopes were measured by the interaction between treat-

ment and baseline lipid level on the lipid change after treatment in a

two‐way analysis of variance (ANOVA). Systat 10.0 software for Win-

dows from SPSS (Chicago, IL, USA) was used for statistical analysis.

The level of significance was set at P < 0.05.
3 | RESULTS

No differences were observed between the two treatment groups

based on age, BMI or fasting plasma glucose, serum insulin, total cho-

lesterol, LDL cholesterol and triglycerides values. The administration

of NSS powder did not modify fasting plasma glucose and serum



FIGURE 1 Time course of serum C‐peptide concentrations ± SEM
(nmol L−1) during hyperglycaemic clamp before treatment (A), and
after treatment (B)

FIGURE 2 A, Serum total cholesterol changes ± SEM (mmol L−1)
after 4‐week treatment (◇: Non significant). B, Correlations between
serum total cholesterol change after 4‐week treatment (mmol L−1) and
basal serum total cholesterol level (mmol L−1); ●: Nigella sativa,
r = −0.71, P = 0.006; ○: Placebo, r = −0.05, P = NS. The slopes of the
linear regression lines (full line for Nigella sativa, dashed line for
placebo) were significantly different (P = 0.021)
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insulin concentrations. It was also ineffective on glucose‐induced insu-

lin secretion, as reflected by C‐peptide concentrations (Figure 1), and

on insulin sensitivity.

Figure 2 shows the effect of treatment on total cholesterol. The

change after treatment was −0.16 (95% CI: −0.56–0.25, P = NS,

n = 13) in the NSS group and 0.08 (95% CI: −0.16–0.32, P = NS,

n = 15) in the placebo group (Panel A). This difference between the

two groups was non‐significant. In the NSS group, there was a signif-

icant correlation between the change in total cholesterol and its base-

line level (Panel B, r = −0.71, P = 0.006, n = 13); no such correlation
was found in the placebo group, and the two slopes of the corres-

ponding linear regression lines were significantly different (P = 0.021).

Figure 3 shows the effect of treatment on LDL cholesterol. The

change after treatment was −0.11 (95% CI: −0.40–0.18, P = NS,

n = 13) in the treated group and 0.10 (95% CI: −0.09–0.29, P = NS,

n = 15) for placebo (Panel A). This difference between the two groups

was non‐significant. In the NSS group, there was a significant correla-

tion as well, between the change in LDL cholesterol and its baseline

level (Panel B, r = −0.74, P = 0.004, n = 13); no such correlation was

found in the placebo group, and there was a trend towards statistical

significance between the two slopes of the corresponding linear

regression lines (P = 0.067). No correlations were found for high‐

density lipoprotein (HDL) cholesterol, and for triglycerides.



FIGURE 3 A, Serum LDL cholesterol changes ± SEM (mmol L−1) after
4‐week treatment (◇: Non significant). B, Correlations between serum
LDL cholesterol change after 4‐week treatment (mmol L−1) and basal
serum LDL cholesterol level (mmol L−1); ●: Nigella sativa, r = −0.74,
P = 0.004; ○: Placebo, r = −0.17, P = NS. There was a trend towards
statistical significance (P = 0.067) between the slopes of the linear
regression lines of the Nigella sativa group (full line) and the placebo
group (dashed line)
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No serious adverse events were observed during the trial. The

counts of platelets, leucocytes and monocytes were significantly

higher at the end of the treatment period in the Nigella group as com-

pared to placebo; however, the counts remained within normal values.
4 | DISCUSSION

The present studywas a pilot investigation specifically designed to eval-

uate the effect of a repeated oral administration of NSS powder on

insulin secretion in healthy volunteers (primary outcome). The “healthy

volunteers” model makes it possible to study clinical pharmacological
effects without interference with any pathological condition or associ-

ated treatment. To the best of our knowledge, this is the first study to

explore the effects of NSS on glucose‐induced insulin secretion in

humans. The hyperglycaemic clamp technique is considered to be the

gold standard for assessing beta‐cell function; it also provides an accu-

rate estimation of insulin sensitivity.19

The 4‐week NSS treatment was clearly ineffective in modifying

insulin secretion in healthy subjects, in contrast with previous exper-

imental studies showing an enhanced glucose‐stimulated insulin

secretion from rat‐isolated Langerhans islets in the presence of

NSS extracts,15 or from clonal beta‐cells exposed to NSS extracts

or thymoquinone.16 Nor was any effect on insulin sensitivity

observed. These results concerning the glucose regulation

parameters are in agreement with previous results obtained from

clinical studies showing no effect on fasting glycaemia.3,4,20

However, a beneficial effect of NSS as an adjuvant therapy to oral

hypoglycaemic agents has been shown at 2 g/day for 3 months in

patients with type 2 diabetes.21

We did not observe any significant effect of NSS on mean serum

lipid changes. However, significant negative correlations between

baseline lipid levels and lipid changes after treatment suggest that

NSS might be beneficial to hyperlipidaemic patients. Considering the

low number of subjects in our study, we cannot exclude that the

observed effect may be due to sampling fluctuations or regression to

the mean. Conversely, this observation may result from a real pharma-

cological effect, in accordance with a previous clinical trial indicating

that NSS may improve type 2 diabetes associated dyslipidaemia,22

and with a recent meta‐analysis of randomized controlled trials inves-

tigating the effects of Nigella sativa on plasma lipid concentrations.8

The treatment with NSS powder was well tolerated, despite a

slight non‐clinically significant haematological effect.
5 | CONCLUSION

As discussed above, the effect of NSS on lipids remains to be con-

firmed because of the small number of subjects enrolled in this study.

Another limitation is the relatively low level of exposure of subjects to

NSS in terms of daily dose and treatment duration (1 g/day for

1 month). Without prior data on the effects of NSS on insulin secre-

tion in human, the dose was chosen from traditional pharmacopoeia

data describing Nigella sativa use in diabetes. However, we cannot

exclude that this dose was too low to be able to detect any existing

insulin secreting and sensitizing effect of NSS.

In conclusion, our study in healthy volunteers does not confirm any

Nigella sativa effect on insulin secretion and sensitivity; however, our

data are in agreement with a potential beneficial effect of NSS on lipid

concentrations in hyperlipidaemic subjects.
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