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Effect of Nigella Sativa (Kalonji) on Serum Lipid Profile
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Abstract

The seeds of Nigella Sativa (Kalonji) have been used
as a natural remedy to treat many diseases, including
hyperlipidemia. The aim of this study was to examine
the hypolipidemic and hypochlesterolemic effects of
kalonji in albino rats. Eighty Four (84) albino rats
were divided into 6 groups control (C) and experimen-
tal (E). The diet contained palm oil in increasing con-
centrations with one group having added atherogenic
supplement. Kalonji was added as 5 ml / kg body wei-
ght in powdered form. At the end of the study, the
serum levels of total cholesterol, triglycerides and
LDL-c were found to be significantly low (P < 0.05).
Hence, these findings demonstrate that Nigella Sativa
(Kalonji) can favorably decrease serum lipid profile
and it may be considered as a useful therapy for hyper-
lipidemia.
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Introduction

Hyperlipidemia is an important risk factor for cardio-
vascular disease and a serious public health problem in
the world. Its major role in the pathogenesis of athero-
sclerosis has been implicated by several clinical and
epidemiological studies (Jaffar et al, 2004).

Hyperlipidemia also has an indirect role by stimu-
lating the production of oxygen free radicals (OFRs)
from polymorphonuclear leukocytes (PMNLs) and
monocytes (Prasad et al, 2005). Regarding its treat-
ment, nowadays there is an increasing interest towards
the potential health benefits of medicinal plants. Nige-
lla sativa Linn also known as black seeds or black
cumin, is an annual herb from the botanical family of
Ranunculaceae.

The seeds of the plant have been used in Southeast
Asia, Middle and Far East as a natural remedy to treat
many diseases, including asthma, hypertension, diabe-
tes, hypercholesterolemia, inflammation, arthritis, tu-
mors, gastrointestinal disturbances and gynecological
disorders for over 2000 years (Ali and Blunden, 2003;
El – Din et al., 2006; Ramadan, 2007).

The seeds of Nigella sativa have over 100 diffe-
rent chemical components, including mucilage, crude
fiber, reducing sugars, resins, alkaloids, flavonoids, or-
ganic acids, sterols, tannins and saponins, in addition
to the high content of unsaturated fatty acids, espe-
cially linoleic acid and oleic acid and proteins. It is
known that the biological activity of Nigella sativa
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seeds is attributed to their essential oil components
(Hajhashemi et al., 2004). The main compounds con-
tained are thymoquinone (30 – 48%), p-cymene (7 –
15%), carvacrol (6 – 12%), 4 – terpineol (2 – 7%), tan-
ethole (1 – 4%) and a sesquiterpene longifolene (1 –
8%) (Burits and Bucar, 2000) in which thymoquinone
(TQ) and its derivatives [dithymoquinone (DTQ), thy-
mohydroquinone (THQ) and thymol (THY)] are the
most putative pharmacologically active constituents of
Nigella sativa (Padhye et al, 2008).

The side effects Nigella sativa have been shown
that there were no toxic effects when its oil was given
to mice via stomach; it has also been reported that Ni-
gella seed powder does not produce any toxic effect
when given to rabbits by gastric intubation (Akhon-
dian et al, 2007). Moreover in another study the low
toxicity of Nigella sativa fixed oil evidenced by high
LD50 values, key hepatic enzyme stability and organ
integrity, suggested a wide margin of safety for thera-
peutic doses of its fixed oil (Zaoui et al., 2002).

Materials and Methods

Eighty four (84) Albino rats, with equal number of
males and females, weighing 100 – 150 gm were sele-
cted for the study. Their ages at the start of the study
were 8 weeks. They were divided into six groups.
Each group was numbered. Males and females were
kept in separate cages in the animal house of Post-
graduate Medical Institute Lahore. At the start of study
the animals were weighed and grouped according to

different diets (Table 1). The diets were started at zero
weeks and continued for 12 weeks. Optimum tempera-
ture and hygienic conditions were maintained.

Table 1: Animals Grouping Based on Diets.

Groups
No. of

Animals

Sex Type of
Diet GivenMale Female

C1 14 7 7 A

E1 14 7 7 B

C2 14 7 7 C

E2 14 7 7 D

C3 14 7 7 E

E3 14 7 7 F

Experimental Diets

Six different diets were prepared. These included
normal fat control diets (A and B) and four high fat
diets (C to F), (Table 2). The control diet A contained
2.9% palm oil and diet B contained 2.9% palm oil with
kalonji. The diet C contained 20% palm oil, diet D in-
cluded 20% palm oil with powdered kalonji. Diet E
contained 20% palm oil with antithyroid drug (Propyl
Thiouracil) and bile salts. (Sodium taurocholate and
sodium glycocholate).

Table 2: Composition of Diets.

S. No. Ingredients (gm / 100 gm)
Diets

A B C D E F

1. Wheat starch 62.1 62.1 45 45 44.6 44.6

2. Casein 20.0 20.0 20.0 20.0 20.0 20.0

3. Glucose 10.0 10.0 10.0 10.0 10.0 10.0

4. Choline / Methionine 0.5 0.5 0.5 0.5 0.5 0.5

5. Mineral mixture 3.5 3.5 3.5 3.5 3.5 3.5

6. Vitamin mixture 1.0 1.0 1.0 1.0 1.0 1.0

7. Palm Oil 2.9 2.9 2.9 2.9 2.9 2.9

8. Bile salt - - - - 0.3 0.3

9. Prophylthiouracil - - - - 0.1 0.1

10. Kalonji (30 mg / kg body wt.) - + - + - +



SAGHIR AKHTAR ALI, FAREEHA ASGHAR, MOHAMMAD NAFEES et al

226 ANNALS VOL 18. NO. 2 APR. – JUN. 2012

Methodology
Estimation of total lipids (Gradwohl, 1980).

Estimation of serum total cholesterol (Stein and
Mager, 1994).

Estimation of serum triglycerides (Stein and Ma-
yer, 1994).

Estimation of serum HDL – c (Richwond 1973).
Estimation of serum LDL – c (Friedxwal et al

1972).

Statistical Analysis
Results are expressed as mean ± SD.

Statistical analysis was performed on SPSS soft-
ware (version 14) using unpaired Student's t-test, to

compare results between two groups in different times.
Moreover comparison within each group (before-after
test was conducted using paired Student's t test. P-val-
ues less than 0.05 were considered statistically signi-
ficant.

Results

The sequential changes in serum TC, TG, LDLc, HD-
Lc, TC / HDLc and LDLc / HDLc are summarized in
the following tables:

High cholesterol diet significantly increased the
level of serum lipid profile compared to baseline (p<
0.001). There was no statistically significant difference

Table 3: Comparison of Serum Triglycerdes
between Various Groups of Albino Rat
at 0, 6, and 12 Weeks (Results are giv-
en in mg/dl as mean ± SD).

Groups 0 Week 6 Weeks 12 Weeks

C1 115.25 ± 4.87 117.8 ± 7.23 123.46 ± 6.72

E1 112.65 ± 5.68 108.46 ± 8.82 119.17 ± 5.65

C2 114.35 ± 5.56 120.4 ± 3.31 127.56 ± 8.08

E2 115.05 ± 6.85 124.88 ± 9.7 132.17 ± 6.99

C3 112.85 ± 6.74 120.96 ± 7.22 126.35 ± 5.7

E3 114.58 ± 6.13 112.25 ± 9.12 118.96 ± 5.2

Table 4: Comparison of Serum LDL-c between
Various Groups of Albino Rat at 0, 6,
and 12 Weeks (Results are given in
mg/dl as mean ± SD).

Groups 0 week 6 weeks 12 weeks

C1 9.04 ± 3.90 14.05 ± 6.76 15.30 ± 10.32

E1 13.10 ± 6.77 5.36 ± 2.97 11.63 ± 6.96

C2 13.46 ± 5.35 22.10 ± 8.31 10.86 ± 5.46

E2 12.58 ± 5.86 5.37 ± 3.58 5.67 ± 2.55

C3 16.41 ± 5.29 9.47 ± 6.93 23.24 ± 9.18

E3 13.45 ± 6.86 7.94 ± 1.94 30.09 ± 8.86

Table 5: Comparison of Serum HDL-c between
Various Groups of Albino Rat at 0, 6,
and 12 Weeks (Results are given in
mg/dl as mean ± SD).

Groups 0 week 6 weeks 12 weeks

C1 45.42 ± 5.37 69.49 ± 4.21 75.85 ± 6.99

E1 41.92 ± 4.79 72.7 ± 8.08 77.11 ± 4.94

C2 40.91 ± 3.87 66.31 ± 4.91 83.02 ± 4.67

E2 41.15 ± 4.02 77.96 ± 4.39 84.88 ± 5.25

C3 40.84 ± 3.84 79.14 ± 5.98 81.85 ± 2.86

E3 41.17 ± 3.66 79.79 ± 5.6 83.75 ± 4.06
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in serum lipid profile between groups at baseline and
after induction. After 3 months of treatment with kal-
onji, the concentrations of serum TC, LDL-c, HDL-c,
TG and TC / HDL-c were significantly lower in treat-
ment group as compared to control group.

Discussion

Enriched fatty diets are usually associated with eleva-
ted plasma cholesterol and beta lipoprotein concentra-
tion which contribute to the development of atherosc-
lerosis (Apgar et al, 1987, Grundy et al, 1987). Recen-
tly sub-fractions of cholesterol i.e. LDL-c and HDL-c
have been studied as important associates of CHD
(Khan et al 1991, Zock et al 1992). LDLc are involved
in the formation of atherosclerotic lesions, particularly
after their unsaturated fatty acid have become oxidi-
zed, (Esterbauer et al 1989, Serbinovaetal 1992).

Saturated fats and cholesterol fed albino rats had
increased LDL-c lipid fractions contributing to coro-
nary heart disease (Tayyab et al 1991, Sahito et al
1993).

The results of the present study showed significant
decrease in the development of hyperlipidemia in kalo-
nji group as serum lipid profile were significantly lo-
wer as compared to control group (Table 4).

This study with inter-comparison of Nigella sativa
containing diets revealed that total cholesterol and LD-
L-c were decreased and the decrease was statistically
significant. HDL-c was increased. The decrease in
serum total cholesterol and LDL-c in the El and E2

groups show the cholerectic activity of nigella sativa
also reported by El-Dhakhany 1982 (Table 3).

In combination with palm oil, nigella sativa further
lowers LDL-c levels, as palm oil contains tocotrienols,
which inhibits the biosynthesis of LDL-c, already rep-
orted by Qureshi et al 1986 and Qureshi et al 1991. So
a diet which is a mixture of palm oil and Nigella sativa
proves to be antiatherogenic.

A significant reduction was observed in serum TC
and LDL-c of patients with mild hypertension after 8
weeks of black seed extract oral administration (Deh-
kordi and Kamkhah, 2008). The results of Bamosa et
al. (2002) demonstrated a decrease in serum TC, LDL-
c, HDL-c and TG during intraperitonial injection of
thymoquinone in rats.

Mechanism of hypolipidemic action of TQ is not
fully understood; however, decreased cholesterol syn-
thesis and more importantly, its antioxidant role has
been proposed. Lipid lowering effects of dietary solu-

ble fibers (Brown et al., 1999; Talati et al., 2009 Mor-
uisi et al, 2006) are probably related to decreased die-
tary cholesterol absorption, increased primary bile acid
synthesis and its fecal loss.

Summary

In conclusion, dietary supplementation with crushed
kalonji seed favorably decreased serum lipid profile
levels in hyperlipidemic rats; therefore, it may be rega-
rded as a useful therapy for hyperlipidemia. However,
further studies are required to study its effects on hy-
perlipidemic patients and compare it with lipid lower-
ing drugs.
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