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Effect of Nigella Sativa on 
Blood Lipids in Normal Rats 

Abstract: We have studied the effect of Nigella Sativa 

seeds on the blood levels of cholesterol, 
HDL and LDL in white albino rats. A total of 200 rats, 
150 experimental and 50 controls, were included in the 

Six doses of N. Sativa were used (50, 100, 200, 
300, 400 and 500 mglday/200g Each dose was 
for five durations: 1, 4, 7, 10, and 14 days. 

Generally all doses of N. Sativa 

reduction in the blood level of all 
There was no linear dose or time dependent effect of N. 

Sativa on these The effect of N. Sativa started 
after 4 and continued, with some for the rest 
of the duration. The effective dose of N. Sativa seemed to 
lie between l00-400mg. It is concluded that N. Sativa has 
a effect. we recommend 
further research on the effect of N. Sativa in related 
diseases in humans and animals. 
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Introduction 

The black seed (Nigella Sativa) is a 
which to the Ranunculaceae family (Saad, 
1975). It been used as an herbal medicine for 
more than 2000 years. It is also used as a food 
additive and flavor in many countries. N. Sativa 
volatile oil has been to 67 
constituents, many of which are of inducing 
beneficial pharmacological in humans 
(Aboutabl et. at. 1986). 

N. Sativa has been reported to many 
including a hypotensive 
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(EI-Tahir et at. 1993), of 
by the ratio and natural 

activity (Elkad & Kandil, 1986), as well as 
phagocytic activity of (Ali and Erwa 
1993). N. Sativa also anti-bacterial 
activity (Topozada, 1965) and anti-tumour activity 

et at. 1992). A hypoglycemic effect of N. 
Sativa was also both in (AI-Hader 
et al. 1993) and in (Bamosa, 1997). 

Research on the effect of N. Sativa on blood 
lipids is limited. In a human study, a significant 

in blood cholesterol was observed by the 
the first week of daily treatment with 2gm N. 

Sativa (Bamosa, 1997). (I 
reported an in serum total lipids and 
triglycerides and a decrease in total LDL cholesterol 
and LDLCIHDLC ratio in rats which received daily 

36mg of N. Sativa for 6 weeks. 
results of doses of N. Sativa (10% of 

diet) on rats were mostly opposite to those of the 
low dose. 
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The aim of this study was to investigate the 
effects of N. Sativa on the blood lipids of nonnal 
rats and to find out the optimum dose and duration 
for such effects. 

Materials and Methods 

A total of 150 experimental and 50 control white 
female albino rats, weighing 200 ± 20 g, were 
included in the study. The experimental group were 
divided into 6 sub-groups of 25 rats each, receiving 
doses of N. Sativa of 50, 100, 200, 300, 400 and 
500mglday respectively. Each dose was mixed with 
flour, making a dough weighing around 2.5g before 
feeding. Each dose group was divided into 5 
duration subgroups of 5 rats each, in which the 
feeding of N. Sativa continued for 1, 4, 7, 10 and 14 
days respectively. All experimental animals were 
allowed free access to nonnal food and water. 
Control animals were given dough weighing around 
2.5g daily and allowed free access to nonnal food 
and water. They were divided into 5 duration 
subgroups of 10 rats each and each served as 
controls for one of the different durations to which 
the tested groups were subjected to (l, 4, 7, 10 and 
14 days respectively) regardless of the dose of N. 
Sativa. Food was allowed to all rats around 8:00 
a.m. in order to avoid the effect of diurnal variation. 

After 2 hours of fasting, a sample of blood was 
obtained at 10.00 a.m. from each rat, both 
experimental and control at the end of each duration. 
The blood was extracted from the abdominal aorta, 
following abdominal incision, after anesthetizing 
the animal with 1.25mglkg phenobarbitone. 

From each blood sample, total cholesterol, 
triglyceride and high and low density lipoproteins 
(HDL, LDL) were measured spectrophotometric ally 
utilizing enzymatic methods and a 
spectrophotometer (Spectronic Instruments, USA) 
and standard kits (BioMerieux, France). 

The mean of each blood parameter from each 
experiment group was compared to its 
corresponding parameter in the control groups using 
unpaired student's t-test. Two-way analysis of 
variance, one-way analysis of variance and Duncan 
multiple range tests were also carried out. The level 
of statistical significance was P value < 0.05. 

Results 

All animals tolerated the five doses of N. Sativa 
used and none of them showed any sign of 
discomfort or toxicity in the entire duration of the 
study. 

• Effect of N. Sativa feeding on total blood 
cholesterol level 

All N. Sativa doses had no effect on cholesterol 
level when given for one day. The 50 and 100mg 
doses produced a clear and significant reduction 
only after 14 days. Feeding with 200, 300 and 
400mg resulted in a significant decrease in 
cholesterol level in the remaining four duration 
groups. The 500mg dose produced a significant 
reduction in cholesterol level in only the 4 and 10 
day groups. (Table 1) 

Table 1. Changes in cholesterol level (mg/dl) in nonnal rats treated with different doses of NigeUa 
Sativa seeds given for different durations compared with control. 

Animal I sampi1 Dose DURATION 
groups size mg/day I Day 4 Days 7 Days 10 Days 

Mean p- Mean p- Mean p- Mean p­
±SD value ± SD value ±SD value ±SD value 

Control 50" 0 70.4±iO.0 - 63.1±iO.0 - 70.2±12.0 - 62.2 ±9.0 -

Experimental ISO" 50 64.8 ±8.4 0.308 62.4 ±6.0 0.830 58.4 ±3.3 0.049 60.2±11.0 0.714 

100 64.6 ±9.0 0.302 59.6 ±5.0 0.441 59.0 ±6.0 0.077 58.2 ±9.4 0.441 

200 76.0 ±8.3 0.245 45 .6 ±6.2 0.004 38 .0 ±5.0 <0.00 I 42.6 ±7.2 0.00 I 

300 64.4 ±4.5 0.234 38.6 ±2.0 <0.00 I 38.2 ±4J <0.00 I 36.8 ±6.6 <0.00 I 

400 77.8 ±7.0 0.170 36.0 ±3.0 <0.001 48.0±IOJ 0.003 37.4 ±4.2 <0.001 

500 78.8±35.0 0.099 37.4 ±5.0 <0.001 65.2 ±7.4 0.405 45.0 ±7.7 0.003 

I 
14 Days 

Mean p­
±SD value 

69.3±9.6 -

48 .0±8.6 0.00 I 

38.6 ±6.0 <0.00 I 

31.8 ±4.7 <0.00 I 

33.8 ±5.0 <0.001 

46.6±5.2 <0.00 I 

60.4 ±3.6 0.051 

*10 animals for each of the five durations regardless of the dose (a total of 50 control animals). 
** 5 animals for each of the five durations of each dose (a total of 150 tested animals). 
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• Effect of N. Sativa feeding on blood triglyceride 	 Exceptions to that included the 300 and 400mg 
level 	 doses in the 7 day group and the 500mg dose in the 

14 day group. The blood triglyceride levelsThe one-day treatment with all doses of N. Sativa 
7mexhibited an upward swing on the day ofproduced no significant effect on blood triglyceride 

treatment with three doses (300, 400 and 500mg). levels. Generally, all doses thereafter produced 
(Table 2). highly significant reductions in triglyceride levels. 

Table 2. Changes in triglyceride levels (mg/dl) in normal rats treated with different doses of Nigella Sativa 
seeds given for different durations compared with control. 

Animal IsarnPl1 Dose DURATION 
DOups size mg/day I Day 4 Days 7 Days 10 Days 14 Days 

Mean p- Mean p- Mean p- Mean p- Mean p­
± SD value ± SD value ± SD value ±SD value ±SD value 

Control 50* 0 79.3±12.6 - 55.6 ±5.7 - 78.0±15.3 - 65.0 ±1.0 - 78 .9±12.C -

Experimental 150** 50 67.0±15.0 0.120 53.2 ±5.6 0.454 44.6±15.0 0.001 35 .8 ±9.1 0.054 38.6±7.4 0.00 I 

100 76.0 ±8.0 0.618 42.0 ±5.6 0.001 36.0±12.5 0.001 45.4 ±S .O 0.001 29.0±7.3 1<0.001 

200 75 .0±11.3 0.532 39.2 ±3.0 0.001 41.2±12.5 <0.001 37 .2 ±6.0 0.001 30.0±7.3 <0.001 

300 69.4±13.0 0.178 37.4 ±3.5 <0.001 73.2 ±3.0 <0.504 34.6 ±5.4 <0.001 35.4±1O.0 <0.001 

400 75 .0±14.0 0.557 33.0 ±4.0 <0.001 69.9 ±6.0 0.246 32.0 ±4.8 <0.001 61.0±3.8 0.006 

500 67.2±12.0 0.097 36.8 ±3.7 <0.001 61.4 ±4.6 0.036 39.2 ±3.4 0.001 73.4 ±9.0 0.375 

*10 animals for each of the five durations regardless of the dose (a total of 50 control animals) . 
** 5 animals for each of the five durations of each dose (a total of 150 tested animals) . 

• Effect of N. Sativa feeding on HDL level was greatest in the 14 day group. Rats treated with 
200 and 300mg N. Sativa showed a significant 

No effect of significance was seen following one reduction in HDL in the 7 and 14 day groups, but the 
day of administration on any of the different doses reduction in the 10 day group was non-significant. 
of N. Sativa. The 50 and lOOmg doses produced, The 400 and 500mg doses started to produce a 
however, significant reduction in HDL which significant reduction in HDL after 7 days and 
persisted in the four remaining duration groups and persisted thereafter. (Table 3) 

Table 3. Changes in HDL level (mg/dl) in normal rats treated with different doses of Nigella Sativa seeds 
given for different durations compared with control. 

Animal IsamPl1 Dose DURATION 
groups size mg/day I Day 4 Days I 7 Days 10 Days 

Mean p- Mean p- Mean p- Mean p­
± SD value ±SD value ± SD value ±SD value 

Control 50* 0 44.0±12.0 - 34.2 ±8.0 - 43 .6 ±7.4 - 42.4 ±4.0 -

Experimental 150* 50 50.4±10.0 0.324 31.8 ±4.4 0.042 29.2 ±6.6 0.002 32.4 ±3.9 0.001 

100 42.2±10.4 0.780 30.6 ±4.0 0.022 27.4 ±6.6 0.001 37.0 ±2.5 0.017 

200 46.4±14.2 0.735 30.6 ±3.4 0.021 15.4 ±4.9 <0.001 36.0 ±4.3 0.014 

300 53.0±1O.6 0.179 32.4 ±4.8 0.058 13.4 ±4.3 <0.001 36.8 ±6.1 0.067 

400 51.4±11.7 0.275 36.2 ±3.0 0.265 12.2 ±3.2 <0.001 34.4 ±5.6 0.007 
-

500 51.0 ±9.7 0.278 37.2 ±4.6 0.402 17.0 ±3.1 <0.001 34.2 ±3.2 0.002 

14 Days 
Mean p­
± SD value 

50.0±9.8 -

18.2±6.8 1<0.00 I 

13.8 ±5 .2 <0.001 

13.2±3.1 <0.001 

12.8 ±l.0 <0.001 

29.6±7.2 0.006 

52.2±18.9 0.048 

*10 animals for each of the five durations regardless of the dose (a total of 50 control animals) . 
** 5 animals for each of the five durations of each dose (a total of 150 tested animals). 
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• Effect of N. Sativa feeding on LDL level 

No significant effect on LDL level was observed 
one day following feeding rats with different doses 
of N. Sativa. All doses produced highly significant 
reduction in LDL level in the 4, 7 and 14 day 
duration groups, with the exception of the 50mg 

dose in the 4 day group and 500mg dose in the 14 
day group. An upward swing in the level of LDL 
was noticed in the 10 day group receiving the doses 
of 50, 100 and 200mg. In animals receiving 400 and 
500mg, the level of LDL was higher in the 14 day 
groups as compared to the 4, 7 and 10 day 
groups.(Table 4) 

Table 4. Changes in LDL level (mgldl) in normal rats treated with different doses of NigeUa Sativa seeds 
given for different durations compared with control. 

Animal IsamPl1Dose DURATION 
groups size mglday I Day 4 Days 7 Days 10 Days 14 Days 

Mean p- Mean p- Mean p- Mean p- Mean p­
±SD value ±SD value ±SD value ±SD value ±SD value 

Control 50* 0 43.5 ±8.0 - 31.0 ±4.5 - 47.5 ±9.0 - 24.5 ±4.0 - 40.2±8.0 -

Experimental 150·­ 50 41.8 ±7.4 0.708 25.2 ±7.2 0.055 12.8 ±5.4 <0.00 I 26.4 ±2.7 0.355 15.4±5.6 f:::0. 001 

100 41.8±10.6 0.704 22.6 ±3.9 0.002 1204 ±1.5 <0.00 I 21.2 ±3.3 0.133 12.0 ±2.2 f:::O.OO I 

200 46.0 ±5.0 0.555 20.6 ±6.6 0.00 I 12.0 ±4.2 <0.001 19.6 ±4.8 0.054 iO.0±2.0 f::: O.OOI 

300 47.8±10.0 0.391 20.0 ±3.4 <0.00 I 1404 ±4.2 <0.00 I 17.2 ±4.6 0.007 804 ±l.l 1<0.001 

t= 400 39.8±11.0 00478 20.2 ±3.0 <0.00 I 20.2 ±7.9 <0.00 I 17.2 ±4.8 0.008 23.4 ±8.2 0.002 

500 43.8 ±9.0 0.950 25.0 ±4A 0.019 31.6 ±8.5 0.006 2304 ±3A 0.604 39.6 ±7.7 0.892 

*10 animals for each of the five durations regardless of the dose (a total of 50 control animals). 
** 5 animals for each of the five durations of each dose (a total of 150 tested animals). 

• Effect of N. Sativa on HDLlLDL and HDLltotal in the majority of cases (Table 5). The effect of N. 
cholesterol ratios Sativa on the HDLltotal cholesterol ratio was not 

consistent (Table 6). While 300 and 400mg doses 
N. Sativa feeding tended to produce elevation in produced significant elevation in 4 and 10 day 

the HDLlLDL ratio in most doses and duration groups, most doses in the 7 and 14 day groups gave 
studied; however, the increment was not significant significant reduction. 

Table 5. The ratio between HDLILDL on different doses of NigiUa Sativa fed for the five durations on 
blood glucose. 

Animal IsamP1l Dose 
groups size mglday 

DURATION 
1 Day 4 Days 7 Days 10 Days 14 Days 

Mean 
±SD 

p-
value 

Mean 
±SD 

p-
value 

Mean 
±SD 

p-
value 

Mean 
±SD 

p-
value 

Mean 
±SD 

p-
value 

Control 50* 0 1.08±O.5 - 1.2 ±O.2 - 1.0 ±O.30 - 1.8 ±O.4 - 1.4±O.4 -

Experimental 150** 50 1.3 ±0.5 0.507 1.3±O.3 0.471 2.7 ±1.2 0.00 I 1.2 ±O.I 0.013 1.2±O.6 0.343 

100 1.0 ±O.I 0.768 1.5 ±G.3 0.073 2.2 ±G.5 r:;O.OOl 1.7 ±0.2 0.838 1.5 ±OA 0.970 

200 1.0 ±0.3 0.762 1.5 ±G.3 0.032 1.6 ±G.8 0.044 1.9 ±0.3 0.588 104 ±G.5 0.593 

300 1.2 ±OA 0.620 1.7 ±G.3 0.006 1.0 ±G.3 0.612 2.3 ±1.0 0.105 1.1 ±G.2 0.189 

400 104 ±0.6 0.311 1.8 ±OA 0.00 I 0.9 ±G.3 00401 2.2 ±0.9 0.238 1.3 ±G.3 0.270 

500 1.2 ±0.2 0.713 1.6 ±GA 0.059 0.6 ±3 .0 0.009 1.5 ±OA 0.234 1.3 ±G.2 0.021 

*10 animals for each of the five durations regardless of the dose (a total of 50 control animals). 
** 5 animals for eae;h of the five durations of each dose (a total of 150 tested animals). 
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Table 6. The ratio between HDUcholesterol on different doses of Nigi/la Sativa fed the five durations 

on blood glucose. 

*10 animals for each of the five durations of the dose (a total of 50 control animals). 
** 5 animals for each of the five durations of each dose (a total of ISO tested animals). 

1), 2), HDL 
(Table 4), HDLILDL (Table 5) and 

Two-way analysis of variance showed that all the HDUcholesterol (Table 6), using one-way analysis 

had effects on all of variance and the Duncan multiple range test. 

lipids regardless of treatment (Table Results indicated that no significant differences 
7). Two-way variance also showed that were found between 

each duration of treatment had a significant 31.8-42.6 cholesterol, 
on all measured lipids regardless the dose (Table 8.4-17.2 for LDL, 8.2 for BDL, .206 

means in the 

8). However, interaction between the for HDLILDL and 0.26-0.44 for HDUcholesterol. 
and duration was all measured lipids Significant differences (significance F::::O.OOO 1) 

,t".I'''''V·'''' of F:::::O.OOO 1). The means at different were found between means outside the above 
levels of doses and duration were compared for mentioned ranges for different lipids. 

• Two-way analysis of variance 

Table 7. Levels (mean ± SD) of different lipids in rats treated with different doses Nigella Sativa 

(Table 

of the duration of treatment. 

0.0001 0.0001 0.0001 0.0001 

http:0.26-0.44


107 Effect ofNigella Sativa on Blood lipids in Normal Rats 

Table 8. Level (mean ± SD) of different lipids in rats treated with Nigella Sativa for different durations 
regardless of doses. 

Dose Cholesterol Triglyceride HDL LDL HDUCholersterol HDLILDL 

1 Day 71.00 ±9.45 73.55 ±12.42 47.80 ±11.21 43.50 ±8.50 0.68 ±D.19 1.15 ±D.39 
(n=40) 

4 Days 50.73 ±13.38 44.10 ±9.80 33.40 ±4.60 24.45 ±6.10 0.73 ±D.24 1.47 ±D.35 
(n=40) 

7 Days 55.90 ±14.57 60.25 ±19.20 25.23 ±13 .51 24.80 ±15.90 0.45 ±D.18 1.35 ±D.88 
(n=40) 

10 Days 50.58 ±13.06 46.68 ±14.14 36.95 ±5.25 21.80 ±4.91 0.77 ±D.22 1.80 ±D.60 
(n=4Q) 

14 Days 49.73 ±15.60 53.15 ±22.57 30.00 ±18.73 23.65 ±14.65 0.53 ±D.27 1.32 ±D.36 

(n=40) 

Sig. of F 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Discussion 

Our results indicate that N. Sativa seeds have a 
promising reduction effect on the blood levels of 
cholesterol, triglycerides and LDL in normal rats. 
The results, however, fail to show a linear consistent 
dose or time dependent effect of N. Sativa on the 
various parameters studied. The effective dose range 
of N. Sativa lies between 100-400mgl200gratlday 
for most parameters studied. Findings of significant 
interactions between the dose and duration in all 
measured lipids rule out the independent effect of 
the dose regardless of duration or the independent 
effect of duration regardless of the dose on these 
parameters. Although the maximum effect of a 
particular dose could sometimes occur before 2 
weeks, it is best to complete the treatment for 14 
days to ensure maximum effect. The higher doses of 
N. Sativa, particularly 500mg, tended to lose their 
effect after 2 weeks of daily treatment. A similar 
finding was observed in our previous study in 
humans (Bamosa et al. 1997), which may support 
the possibility that the dose used in the human study 
(2g1day) was also high. The swings observed in 
certain parameters during the 2 weeks of treatment 
with some doses are hard to explain. One plausible 
explanation for these swings could be attributed to 
the heterogenicity of animals, as different animals 
were used for groups of different duration. If this is 
true, then either self control or increasing the sample 
size of each duration group might minimize such 
swings. Another possible explanation is that the 
swings are due to triggering of a body compensatory 
mechanism that overcomes the reducing effect of 
the drug and thereafter raises the blood level 
towards the baseline till it is stopped by a negative 

feedback mechanism, and then the drug resumes its 
effect and the level goes down again. It would be 
interesting to see whether such phenomenon exists 
after repeating the same study on animals with 
abnormalities in these parameters. However, such 
swings warn researchers to exercise caution in 
interpreting an effect of a single dose of N. Sativa 
used for one duration. 

N. Sativa seeds produced a highly significant 
reduction in blood cholesterol. Similar findings 
were found in other studies both in rats (EI­
Zawahry, 1997) and in humans (Bamosa et al. 
1997) . N. Sativa seeds contain various chemical 
substances which have been reported to possess 
hypocholesterolemic effect. These include linoleic 
acid (ethyl and methyl esters) and linolenic acid 
(ethyl ester) present in volatile oil (Lindsey et al. 
1990; Woollett et al. 1992), thymoquinone and 
thymohydroquinone in volatile oil (EI-Dakbakbany, 
1965; Faidley et al. 1990), Saponins (Malinow et al. 
1981, Topping et al. 1980, Harwood, 1993) and 
sterols in fixed oil of the seed (Mattson et al. 1982, 
Vahouny et al. 1983 & Heineman et al. 1986). Our 
finding that N. Sativa produced highly significant 
reductions in triglycerides seems conflicting with 
EI-Zawahry (1997). Differences in the dose and 
duration, between the two studies, could account for 
such a contradiction. The questions that might arise 
include what the effective ingredients and possible 
mechanisms are. Certain reports had shown that 
polyunsaturated fatty acid, highly present in N. 
Sativa seeds, are capable of reducing triglycerides 
(Mattson and Grundy, 1985; Ventura et al. 1989). It 
is thought that increasing length and unsaturation of 
fatty acids, as is the case in N. Sativa, reduce their 
esterification into triglycerides (Fernandez et al. 
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1992, Woollett et ai. 1992). Furthennore, the 
content of the seeds of weight) may reduce 
absorption through the intestine (Ikeda et al. 1989), 
and therefore, may contribute partly to the reduction 

on 
previously mentioned ingredients of N. 

Sativa that are capable of reducing cholesterol could 
also be responsible for the reduction in 

and Several findings of the present study 
indicate that N. Sativa is a potential 
preventing and or completely 

changes in These findings 
include a decrease in total cholesterol, a rI""'""",~"",, 
triglycerides and tendency to 
ratio. it has been shown that feeding with 
36mg N. for 6 prevented 
atherosclerotic in senile rats also 
produced healing of atherosclerotic 
changes by feeding a hyperlipidemic 
(EI-Zawahry, 1997). 

Conclusion 

Nigella Sativa produced a reduction 
in the blood level of cholesterol, triglyceride, 
and in albino rats. effect started 
days and looked to be neither dose nor time 
dependent. 
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