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ABSTRACT

Background: Black cumin (Nigella sativa L.) is a medicinal and aromatic herb from the Ranunculaceae
family, traditionally used for its health benefits. It supports immune function, enhances brain activity,
and offers protection against various chronic diseases. This study aimed to investigate the effects of
black cumin on cholesterol and total protein levels (albumin and globulin) in healthy male rabbits.

Materials and Methods: Twenty-four healthy male New Zealand rabbits (5-6 months old, weighing
1200-1500 g) were divided into six groups. One group served as the control, while the other five
received increasing doses of aqueous black cumin extract: 80, 130, 180, 230, and 280 mg/kg body
weight per day. Blood samples were collected to assess serum cholesterol, total protein, albumin, and
globulin levels after dosing.

Results: Cholesterol levels significantly decreased in the 80 and 130 mg/kg groups, while higher doses
(180-280 mg/kg) caused a significant increase. Total protein levels were significantly elevated in
groups C, D, and E, with the highest in group E (90.4 + 1.4) compared to the control (70.6 + 0.85).
Globulin also increased in group E (280 mg/kg), while albumin levels showed no significant changes.

Conclusion:Low doses of black cumin reduced cholesterol levels, whereas high doses increased .them
Total protein and globulin levels increased, while albumin remained unchanged.
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INTRODUCTION

The herbaceous plant known as black cumin (Nigella sativa L.) is a member of the
Ranunculaceae family and has fragrant and therapeutic qualities. It can reach a 20-30 cm height
and is grown yearly [1]. Due to its phenolic components, black cumin is cultivated in several
climates and geographical regions, with its seeds used across various industries, including food,
medicine, and cosmetics.

Although black cumin seed (BCS) has a very faint scent, it aids in digestion and the removal
of intestinal and stomach gas| 2].

Black seeds, sometimes known as black cumin, are a medicinal plant used in traditional
medicine. Its benefit to the immune system, its goodness for brain function, and its importance
for protecting the body from many chronic diseases, like type 2 diabetes and diseases of the
heart. It contains minimal levels of vitamins C, A, E, and B [3]. Black seeds are made up of
around 20% carbs, 45% fat, and20% protein. They also appear to provide some phosphorus,
potassium, ,magnesium and calcium [4]. The ripe seeds are the used part of Nigella sativa.
They are used in treating coughs, chest ;diseases, and rheumatism as an intestinal ;remedy as a
repellent of infectious ;gases and as a diuretic and menstrual diuretic. Laboratory studies of
their medical importance and pharmacological properties have found that they have a
synergistic effect with antibiotics along with gentamicin and erythromycin [5]. Nigella sativa
also has an effect on the natural immunity of humans, as giving it at a dose of 1 gram daily for
five weeks is a strong stimulus to the human immune system.

According to some earlier research, the antioxidant elements in aromatic and medicinal plants'
structures have the ability to scavenge free radicals and stop the negative effects of oxidative
stress. [3]

Antioxidants are plant components that protect your cells from harm and illness. Nigella sativa
seems to be particularly high in antioxidants from the polyphenol, tocopherol, terpenoid, and
terpene families. Thymoquinone, an antioxidant from the terpene and terpenoid families, is by
far the most prevalent [5]. Experts believe that this active component is responsible for the
majority of Nigella sativa's reported health advantages [6].Nigella sativa seems to include
alkaloids and phytosterols, two kinds of helpful plant compounds. Phytosterols have nutritional
properties such as the capability of lowering cholesterol, antitumor, anticancer, and antioxidant
properties besides their role in the detection of vegetable oil adulteration [7].

Studies in the poultry industry have largely concentrated on performance and serum
parameters, despite the fact that research examining the effects of BCS on various parameters
has gained prominence recently [8],[9].

The current study aims to show the affects of black cumin on cholesterol and total protein levels
(albumin and globulin) in male rabbits.
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MATERIALS AND METHODS

Twenty-four healthy male New Zealand rabbits were used, with ages ranging between (6-5)
months and weights ranging between (1200-1500). Using galvanized wire cages with
automated feeders and nipple drinkers, the rabbits were housed and fed for four weeks, split
evenly between an introductory period of two weeks and an experimental period of two weeks.
Feed and water were provided ad, libitum and then they were randomly divided into groups
that were dosed using the gastric tube as follows: a control group was dosed with the
physiological solution (0-9 % NaCl), while the remaining five groups were dosed with aqueous
extract of black cumin. The dosage continued for 2 weeks, blood samples were drawn after a
12-hour fast, and cholesterol levels, total protein levels, albumin, and globulin were measured
for the samples.

Blood samples were individually collected from each rabbit in gel tubes to estimate blood
parameters. The serum was separated by centrifugation at 3000 rpm for 15 minutes. The
collected serum was stored at 18 °C until analysis. Blood serum was used for the determination
of some biochemical ,parameters including ,cholesterol according to Mei et al. [10], total
,protein according to Sempos et a [11]. albumin according to [12]. and globulin according to
according to Kumar et al [13]. by subtracting the albumin value from the total protein value for
all samples.

Statistical analysis

Data was processed using a one-way analysis of variance (generalized linear model; GLM)
software program (SAS, 2010). Significant differences were defined at p < 0.05 applying the
Duncan multiple range test [14].

RESULTS AND DISCUSSION

1. The effect of black seed on blood serum cholesterol levels

Figure (1) indicates that there are significant differences (p>0.05) in the level of serum
cholesterol between the control group and the rest of the groups, it was found that the best dose
to lower cholesterol the Aand B group. While an increase in cholesterol levels was found with
increasing dose, it is possible that increasing the intake of black seed may cause an increase in
cholesterol and be harmful.
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Figure (1) The effect of giving increasing doses of aqueous black seed extract (mg/kg) on
serum cholesterol levels (mg/100 mL of blood). Ct (control), [A (80) B (130), C (180), D
(230) and E (280)]mg/kg body weight in sequences.

This might be due to cholesterol being susceptible to the feedback mechanism. Another
research determined that using black cumin supplements may enhance lipid profiles and
prevent CVDs in both healthy persons and hyperlipidemic patients. The specific mechanisms
of NS's lipid-modifying actions are unknown, they may be connected with suppression of
intestinal cholesterol absorption, reduced hepatic cholesterol production, and up-regulation of
LDL receptors [15].

According to Tousson et al [16]. the feeding meal supplemented with Nigella sativa lowers
total lipids, cholesterol, and triglycerides in rabbit. Also, The results of Shewita et al. [17] found
that serum cholesterol, triglyceride and visible fat were significantly decreased with Nigella
sativa supplementation.as research has proven that black seed contains cholesterol in its
chemical composition. When taken through the digestive system, it leads to an increase in
cholesterol in the blood, which in turn inhibits the enzymes responsible for making cholesterol,
so the concentration of cholesterol in the blood remains almost constant [18].

2. The effect of black seed on total serum protein level

Figure (2) indicates a significant (p>0.05) increase in the level of total protein in the treated
groups compared with the control group. It was noted that there was an increase in the
concentration of total proteins when the given dose was increased.
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Figure (2) The effect of giving increasing doses of the aqueous black seed extract on blood
total protein levels, mg/100 ml of blood. Ct (control), [A (80) B (130), C (180), D (230) and
E (280)]Jmg/kg body weight in sequences .

The reason is attributed to the fact that black seed contains essential amino acids in its chemical
composition, which are considered the basic nucleus for building total proteins in the body. It
was noted that the increase in the level of total protein was increasing with the increase in the
dose due to the increase in amino acids when the dose increased [19],[20].

Another study found that the decrease in total protein was consistent with an overall mean
decrease of albumin concentration [21]. Serum total protein levels in the group receiving[22]
found that black seed oil supplements dropped significantly and treatment-related mean total
protein levels showed a reduction of roughly 12.55%, albumin levels had a mean reduction of
25.98% overall, which was consistent with a decrease in total protein that was also
considerable, black seed oil treatment improved the Gama-globulin levels, resulting in a
23.68% rise in the overall mean compared to the control.

According to [16] the feeding meal supplemented with Nigella sativa raised plasma total
proteins, albumin, and globulin in the rabbit. In a study conducted by [23] male rabbits were
given black seed oil orally at 5ml/kg body weight/day for 60 days and found that substantial
rise in plasma total proteins, aloumin, and globulin. From this perspective, adding black seed
oil to the diet enhanced total protein [24] The protein in black seeds is composed of fifteen
amino acids, including eight of the nine necessary amino acids. The majority of trace elements,
including calcium, iron, sodium, and potassium, are also found in black seeds and serve as vital
cofactors for a variety of enzyme functions [25] Due to its low cost compared to other protein
sources, nigella seeds are a good source of protein for farm animals to consume (30% or more).
Therefore, due to its high basic protein and fat content, black seed may be used as an excellent
energy and protein source for animal nutrition [26].
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Figure (3) The effect of giving increasing doses of the aqueous extract of black seed extract
on serum albumin levels, mg/100 ml of blood. Ct (control), [A (80) B (130), C (180), D
(230) and E (280)]mg/kg body weight in sequences ..

As for figure (3), there were no significant differences(p>0.05) between the control group and
treated groups, albumin maintained its normal level in the body because it only changes in
pathological conditions such as dehydration [27]. This explains the absence of a significant
difference in the level of albumin in the blood serum.

Another research study found that blood total protein, albumin, and globulin levels increased
significantly in rabbit groups given diets containing Nigella sativa or garlic as assessed to the
control treatment [24]. [25] observed similar results, including a rise in serum albumin. A
common mechanism seems to influence aloumin, perhaps resulting in enzyme induction by
Nigella sativa [28]

4. The effect of black seed on the level of blood serum globulin

An increase in the level of globulin is noted in figure (4) for the groups dosed with black
seed versus the control group a significant difference (p>0.05) increase in the level of
globulin in the treated groups compared with control group.
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Figure (4) The effect of giving increasing doses of the aqueous extract of black seed on
serum globulin levels, mg/100 mL of blood. Ct (control), [A (80) B (130), C (180), D (230)
and E (280)]mg/kg body weight in sequences ..

This rise might be attributed to the fact that an increase in serum globulin coincides with an
increase in total proteins [29] ,or the reason may be an increase in the two types (Beta & Alpha)
responsible for transporting proteins within the blood circulation. This is consistent with what
was found by Kadim,et.al. [30] where it was found that giving black seed leads to an increase
in serum gamma-glutamate.Mahmoud,et.al.[30] demonstrate that the antioxidant activity,
stimulation of cytokine production, increase in CD8 expression, and decrease in splenic
apoptosis of Nigella sativa seeds lead to immunostimulant effects. In their study, Gandhi ,et.al.
[31] found that certain bioactive components of N. sativa affect inflammatory and
immunomodulatory mediators, including TNF-a, IFN-y, NF-kB, COX, LOX, TGF-B,
interleukins, and immunoglobulin levels. N. sativa is also known to impact cyclooxygenase
(COX), lipoxygenase (LOX), and transforming growth factor beta (TGF-f). Also, Habeeb,et.al.
[21] found that black seed oil treatment improved the Gama-globulin levels, resulting in a
23.68% rise in the overall mean compared to the control. According to Tousson,et.al. [16], the
feeding meal supplemented with Nigella sativa raised in serum globulin in the rabbit. In a study
conducted by Umar et al. (2018), male rabbits were given black seed oil orally at 5ml/kg body
weight/day for 60 days and found a substantial rise in plasma total proteins, albumin, and
globulin.
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CONCLUSION

Administration of high doses of black seed extract led to a highly significant elevation in
cholesterol levels in rabbits, whereas lower doses were associated with a reduction in
cholesterol. Additionally, total protein and globulin concentrations showed an increase, while
albumin levels remained unchanged.
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