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ABSTRACT 
 

Diabetic periodontitis and diabetes worsen cardiovascular disease, which is a major cause of 
morbidity and death globally. Although Nigella sativa (NS) oil has anti-inflammatory, antioxidant, 
and hypoglycemic qualities, little is known about how well it can treat periodontitis and diabetes-
related cardiovascular dysfunction. Therefore, the purpose of this study was to examine, in a rat 
model of diabetes and periodontitis, the effects of intraperitoneal injection of Nigella sativa oil on 
heart function. Eight groups of six rats each were made from forty-eight Wistar rats as follows: Rats 
in Group I were fed regular rat chow without restriction (Control). NS oil is in Group II. Diabetes 
without treatment is in Group III. Group IV: NS oil following the onset of diabetes. Group V is 
untreated periodontitis. Group VI: administration of NS oil subsequent to induction of periodontitis. 
Group VIII: NS oil following the introduction of diabetes and periodontitis, and Group VII: diabetes 
and periodontitis without therapy. The polygraph was used to measure the heart rate, diastolic 
blood pressure (DBP), systolic blood pressure (SBP), and mean arterial blood pressure (MABP). 
The results of these measurements were used to calculate the rate pressure product (RPP), pulse 
pressure (PP), and mean arterial blood pressure (MABP). In order to estimate the quantity of 
antioxidant enzymes and troponin I, blood samples and heart tissue were obtained. The findings 
demonstrated a statistically significant decrease in SBP, DBP, MABP, and HR between the treated 
and control groups. In addition, it was noted that the animals' development of diabetes and 
periodontitis significantly raised their troponin I levels, an indication of heart injury, but that the 
effects of N. sativa oil treatment mitigated this effect when compared to the control group. The 
group with diabetes and periodontitis had higher levels of malondialdehyde, indicating the existence 
of accelerated lipid peroxidation, and decreased antioxidant activity of glutathione, catalase, and 
superoxide dismutase. On the other hand, the treatment with N. sativa oil decreased the increased 
MDA levels, indicating a decrease in lipid peroxidation. Additionally, levels of GSH, CAT, and SOD 
increased, confirming its potent antioxidant action. The results of this investigation demonstrated 
that giving Nigella sativa oil to rats with periodontitis and diabetes mellitus ameliorates their 
cardiovascular dysregulation. 
 

 
Keywords: Periodontitis; diabetes mellitus; black seed oil; heart. 
 

1. INTRODUCTION 
 
Periodontitis (PD) is an infection caused by 
bacteria that is typified by a destructive 
inflammatory reaction brought on by the activity 
of bacteria and their byproducts. The causative 
agent and the host's immune and inflammatory 
response interact to cause PD [1]. Diabetes (type 
2, DM2) is a chronic illness in which the body 
either becomes incapable of utilizing insulin 
efficiently or the pancreas is unable to make 
enough of it. By 2030, it is projected to impact 
439 million people worldwide due to its high 
prevalence. While diabetes mellitus is becoming 
more commonplace worldwide and is associated 
with increased morbidity and mortality, 
periodontitis, or inflammation of the periodontal 
tissues, is thought to be the most common dental 
illness [2]. Diabetes and PD are two of the main 
illnesses that might cause mortality and disability 

[3]. Low- and middle-income nations are 
disproportionately impacted by these conditions 
[4]. Diabetes patients have PD two to three times 
more frequently than the overall population. 
Diabetes has been shown to raise a person's risk 
of developing periodontitis, and research has 
shown that having both conditions increases a 
person's risk of developing cardiovascular 
dysfunction [5].  
 
Due to their shared inflammatory 
etiopathogenesis, diabetes and periodontitis 
have a bidirectional interaction. Diabetes 
modifies the severity of periodontitis, which may 
increase an individual's overall inflammatory load 
and impact the course of diabetes naturally. In 
addition to causing aberrant cytokine production, 
inflammatory processes also contribute to 
oxidative stress [3], which is the extreme 
imbalance between antioxidant defense and free-
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radical production that can result in tissue 
damage [6,7]. Thus, reactive oxygen species 
(ROS) are produced at a higher rate as a result 
of the inflammatory responses. Perhaps the most 
important factor in explaining the connection 
between DM2 and periodontitis is oxidative 
stress. 
 

Due to its increased morbidity and mortality, type 
2 diabetes and the cardiovascular risk it carries 
are on the rise, posing a serious threat to public 
health and disproportionately affecting 
underprivileged people [8]. Inducible nitric oxide 
and other inflammatory markers associated with 
oxidative stress have been connected to the 
development of cardiovascular disease (CVD), a 
term used to describe conditions affecting the 
heart and blood arteries. Plaque development 
and progression can increase the risk of clot 
formation and lower blood flow, which can 
ischemia organs and tissues downstream [9]. 
Myocardial infarction (heart attack), heart failure, 
arrhythmia, abnormalities of the heart valves, 
and cardiomyopathy are among the major 
cardiac illnesses [10]. Despite the availability of 
medications and intense interventional efforts, 
cardiovascular disease (CVD) remains the top 
cause of death globally and has done so for the 
past 20 years [10]. 
 

Studies have demonstrated the anti-inflammatory 
and anti-diabetic properties of natural substances 
like Nigella sativa, sometimes known as black 
cumin or black seed. Locally, Nigella sativa 
(Ranunculaceae) is referred to as kalonji seed. It 
is an annual plant that is grown all over the 
world. From a phytochemical perspective, it 
consists of different phytochemicals, including 
alkaloids, protein, oil, tannins and saponins [11]. 
Hepatoprotective effects have been recognized 
Nigella sativa [12,13], as well as antidiabetic [14], 
and antioxidant [12,15-16].  
 

According to Chen et al. [17], there is a data 
indicating that merely 1 in 4 persons with 
diabetes are meeting the American Diabetes 
Association's (ADA) blood pressure and 
cholesterol targets to lower their risk of 
cardiovascular disease. Over the past 15 years, 
the global health spending on diabetes has 
tripled [18], with the poorest regions bearing a 
disproportionate share of the cost of disability 
and death resulting from failure to fulfill these 

targets [3]. The primary cause of morbidity and 
death in diabetics, cardiovascular complications 
account for a large portion of this expense. The 
current paradigm of diabetes care mandates the 
simultaneous and aggressive treatment of 
multiple cardiovascular risk factors [18]. This 
scenario suggests that there is a continuous 
need to research novel, affordable ways to 
provide antidiabetic medication and lower the 
cardiovascular risk and problems associated with 
type 2 diabetes. Treating periodontal disease 
(PD) is a crucial but frequently disregarded step 
in the management of type 2 diabetes (T2DM) 
[19]. Thus, this study was carried out to 
determine if black seed oil can reduce the 
cardiovascular issues caused by inducing 
diabetes mellitus and periodontitis in rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Chemicals and Reagents  
 
Nigella sativa oil, Acetonitrile, Saline, Heparin 
injection trichloroacetic acid, distilled water, 
formic acid, streptozotocin, formaldehyde, 
methanol, urethane and chloralhydrate and 
sodium chloride were obtained from Chemic 
Laboratory, India. Dichromate, Acetic acid, 
adrenaline, 2,-thiobarbituric acid, and Ellman's 
reagent were manufactured by BDH Chemical 
Company, England. All chemicals and reagents 
utilized were of analytical-grade. 
 

2.2 Experimental Animals  
 
Adult Wistar rats (140-160g), 48 in number, were 
used in this research. Before the trial started, 
they were acclimated at the Faculty of Basic 
Medical Science, University of Lagos, animal 
house within two weeks. They were kept in wire-
mesh cages in a temperature-controlled 
environment with a 12-hour light and dark cycle, 
at roughly 29°C +/- 2°C. The animals had 
unrestricted access to food pellets and water 
during the trial. The Handbook for the Care and 
Use of Experimental Animals was followed in the 
development of the experiment protocols.  
 

2.3 Experimental Design  
 
Eight groups of six rats each were created from 
48 rats as follows: 

  
Group I (Control)  -  were given regular rat food at will without any kind of induction.  
Group II (NS)   -  were given NS oil with regular access to water and food  
Group III (Diabetes)  -  were inducted with diabetes with no intervention.  
Group IV (DB+NS)  -  after diabetes induction, 1 ml/kg NS oil was administered  
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intraperitoneally to the rats.  
Group V (PD)  -  were induced with periodontitis, but not treated.  
Group VI (PD+NS)  -  after periodontitis induction in Group VI rats, NS  

oil dosed at 1 ml/kg and administered intraperitoneally.  
Group VII (DB+PD)  -  were induced with diabetes and periodontitis without treatment.  
Group VIII (DB+PD+NS) -  after diabetes and periodontitis induction, rats were treated with  

1ml/kg of NS oil. 

 
2.4 Diabetes and Periodontitis Induction 
 
The rats were left without food prior to the use of 
streptozotocin (STZ) for diabetes pathology. STZ 
was given intraperitoneally (IP) in a dose of 50 
mg/kg in freshly prepared buffered solution (pH 
4.5). Blood samples were obtained by puncture 
of tail vein, and was used to measure blood 
glucose levels 72 hours after the STZ injection. 
 
Ligature-induced periodontitis was achieved by 
means of a 3/0 silk suture applied subgingivally 
to rat’s incisor during the period of general 
anesthesia (30 mg/kg body weight; 
Chlorahydrate) [20]. The ligature worked as a 
gingival irritant for 3 weeks, causing cluster 
formation and the consequential periodontal 
disease. Animals were observed for 21 days 
after the ligatures were placed, and daily ligature 
checks were conducted. 
 

2.5 Nigella sativa Dosage 
 
For 21 days, the treatment groups got 1 milliliter 
of oil intraperitoneally per kilogram of test 
animals [21].  
 

2.6 Sample Collection 
 
Following the completion of the anticipated 
exposure and treatment periods, each group of 
animals was sacrificed by cervical dislocation 
following an overnight fast [22]. Using a cardiac 
puncture, blood was drawn into EDTA bottles, 
and the serum was quickly separated by 
centrifuging the mixture at 3000 rpm for 10 
minutes in order to measure the level of 
antioxidant enzymes and troponin I. 
 

2.7 Blood Pressure Measurement 
 
The Rats were anesthetized using Urethane 
1.25g/kg dissolved in 5ml of saline which was 
injected intraperitoneally. 
 
Cannulation of the Trachea: The trachea was 
exposed by splitting the sternohyoid muscles in 
front of it via the midline. Using blunt dissection, 
the trachea was freed for a short distance and 

the wall of the trachea was snipped for about two 
thirds its diameter, about midway in the neck 
then the trachea cannula was inserted pointing 
towards the thorax. 
 

Femoral Vessels: The inguinal region was felt 
for the pulsation of the skin overlying the artery. 
Using scissors and forceps, the femoral artery 
which is reddish in colour was dissected and 
exposed then clipped at the proximal end using 
the bulldog clip. A small incision was made near 
the distal tie and a cannula was inserted and 
filled with heparinized saline proximally. The 
vessel was tied onto the cannula and the clip 
removed. 
 

Recording of Blood Pressure: By attaching the 
artery cannula to a Statham strain gauge 
pressure transducer, blood pressure was 
measured. A pressure gauge and the matching 
deflection on the grass polygraph recording 
paper were used to calibrate the transducer. To 
measure the heart rate and blood pressure, the 
arterial cannula was attached to the transducer. 
The heart rate was calculated by multiplying the 
total number of arterial pulses in 30 seconds     
by 2. 
 

2.8 Troponin Analysis Using 
Fluorescence Immunoassay (Fia) 

 

The assay was done using the Finecare™ FIA 
Meter Plus machine. It uses LED as the 
excitation light source. The light from the LED 
hits the test device which has been inserted in 
the meter, causing the fluorescence dye in the 
test device to give off energy. The more energy 
the fluorescent dye gives off the stronger the 
signal. 
 

Procedure: A buffer mixed with the blood 
plasma sample was added into the test device 
which was inserted into the Finecare™ FIA Meter 
Plus machine. The meter measures the 
concentration of the analyte based on a pre-
programmed calibration process and displays the 
values which was now printed out. 
 

2.9 Antioxidant Test Assay 
 

The following antioxidant enzymes activities were 
determined spectrometrically as follows. 
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2.9.1 Quantification of the Activity of 
Superoxide Dismutase (SOD)  

 
Assessment of Superoxide Dismutase was done 
by its ability to inhibit the auto-oxidation of 
epinephrine determined by the raised level in 
absorbance at 480nm [6]. The action mixture 
(3ml) involved 2.95ml 0.05M sodium carbonate 
buffer pH 10.2, 0.02 ml of liver homogenate and 
0.03 ml of epinephrine in 0.005 N HCL were 
used to initiate the exertion. The reference 
curved contained 2.95ml buffer,0.03ml of 
substrate(epinephrine)and 0.02 ml of water. 
Enzyme activity were determined by measuring 
the change in absorbance at 480 nm for 5 min. 
 

∑=4020M-1 cm-1 
 
2.9.2 Determination of catalase activity 
  
It was detected colorimetrically at 620nm and 
expressed as µmoles of H2O2 consumed/min/mg 
protein at 250C. The reaction mixture (1.5ml) 
contained 1.0ml of 0.01M phosphate buffer (pH 
7.0), 0.1ml of tissue homogenate and 0.4ml of 
2M H2O2. The reaction was completed when 
2.0ml of dichromate-acetic acid reagent (5% 
potassium dichromate) and glacial acetic acid 
were mixed in 1:3 ratio and added [6]. 
 

∑ = 40M-1 cm-1 
 
2.9.3 Glutathione determination 
 
The content of glutathione (GSH) in serum as 
non-protein sulfhydryl was estimated according 
to the method described by Beutler et al. [24]. To 
the homogenate 10% TCA was added and 
centrifuged. 1.0ml of supernatant was treated 
with 0.5ml of Ellmans reagent (19.8mg of 5,5- 
dithiobisnitro benzoic acid (DTNB) in 100ml of 
0.1% sodium nitrate) and 3.0ml of phosphate 
buffer (0.2M, pH 8.0). Result was obtained via 
absorbance reading at 412nm. 
 

∑ = 1.34 x 104 M-1 cm-1 

 

2.9.4 Lipid peroxidation 
 
Malondialdehyde (MDA) an index of lipid 
peroxidation was determined using the method of 
Varshney and Kale [23]. Exactly 1.0 ml of the 
supernatant was added to 2 ml of (1:1:1 ratio) 
TCA-TBA- HCl reagent (thiobarbituric acid 
0.37%, 0.24N HCl and 15% TCA) tricarboxylic 
acid- thiobarbituric acid-hydrochloric acid reagent 
boiled at 100oC for 15 min and allowed to cool. 

At 3000rpm for 10min flocculent materials were 
removed by centrifuging. The supernatant was 
removed, and the absorbance read at 532nm 
against a blank. For MDATBA- complex of 1.56 × 
105M-1CM-1 MDA was calculated using the molar 
extinction coefficient. 
 

2.10 Statistical Analysis 
 
Results are expressed as Mean ± S.E.M. 
(standard error of mean). Statistical significance 
of difference between groups were determined 
by ANOVA followed by post-hoc Tukey test using 
GraphPad version 9 Software (Inc. La Jolla, CA 
92037 USA). A probability (P) value of less than 
0.05 was taken to indicate statistical significance 
level for all data. 
 

3. RESULTS 
 

3.1 Effect of Nigella sativa Oil on Systolic 
Blood Pressure 

 
The effect of Nigella sativa Oil on Systolic Blood 
Pressure (SBP) are presented in Fig. 1. There 
was a non-significant increase in SBP in rats 
induced with DM alone relative to the untreated 
control group. Also, there was a non- significant 
decrease in SBP in PD alone induced rats 
relative to the untreated control group. The SBP 
of rats administered Nigella sativa Oil after PD 
induction was decreased compared to the 
untreated control group. There was also a non-
significant reduction in SBP level in rats 
administered Nigella sativa Oil after DM       
induction when compared to the untreated 
control group. The SBP level in group of rats co-
induced with DM and PD evidently decreased 
(p< 0.0001) compared to the untreated control 
group. The Fig. 1 also shows a significant 
decrease (p<0.05) in SBP levels in rats 
administered Nigella sativa Oil after co-induction 
with DM+PD. 
 

3.2 Effect of Nigella sativa Oil on 
Diastolic Blood Pressure 

 
The effect of Nigella sativa Oil on Diastolic Blood 
Pressure are presented in Fig. 2. Results show 
an increase in DBP levels in DM induced rats 
and rats administered Nigella sativa Oil (DM+NS) 
following DM induction when compared to the 
control group. Data also shows a decrease in 
DBP levels in PD induced rats and rats 
administered Nigella sativa Oil following PD 
induction when compared to the control group. 
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Co-induction with DM and PD decreased 
(p<0.001) the DBP in rats compared to the 
control group. In addition, there was a reduction 

in DBP in rats administered Nigella sativa Oil 
following DM and PD co-induction compared to 
the control group. 

 

 
 

Fig. 1. Effect of Nigella sativa oil on systolic blood pressure of rats for 21 consecutive days 
Each bar represents the mean ± SD (n=5) and indicates the level of significance versus control (****p<0.0001 

and *p<0.05). 
CTRL = Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS= Diabetes mellitus + Nigella sativa,  

PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus + Periodontitis, 
DM+PD+NS= Diabetes mellitus+ Periodontitis+Nigella sativa. SBP: Systolic Blood Pressure 

  

 
 

Fig. 2. Effect of Nigella sativa oil on diastolic blood pressure of rats for 21 consecutive days  
Each bar represents the mean ± SD of (n=5) and indicates the level of significance versus control (p<0.001). 

CTRL = Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS= Diabetes mellitus + Nigella sativa,  
PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus + Periodontitis, 

DM+PD+NS= Diabetes mellitus + Periodontitis + Nigella sativa. DBP: Diastolic Blood Pressure 
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3.3 Effect of Nigella sativa Oil on Mean 
Arterial Blood Pressure 

 
Fig. 3 depicts the impact of Nigella sativa Oil on 
Mean Arterial Blood Pressure in experimental 
rats. DM and PD alone respectively increased 
and decreased the MABP relative to the 
untreated group in the present study. The Fig. 3 
also shows increased and decreased MABP 
level in rats administered Nigella sativa Oil 
following DM and PD induction respectively 
compared to the untreated group. Rats co-
induced with DM and PD alone had a significant 
reduction (p<0.001) in MABP when compared 
with the control group. Also, Nigella sativa oil 
administration to rats following co-induction of 
DM and PD caused substantial decrease 
(p<0.05) in MABP relative to the control group. 
 

3.4 Effect of Nigella sativa Oil on Pulse 
Pressure 

 
How Nigella sativa Oil affected Pulse Pressure in 
rats is presented in Fig. 4. The induction of DM 
alone caused in a substantial decrease in pulse 
pressure relative to the control group. There was 
also a significant reduction in pulse pressure in 
rats treated with Nigella sativa Oil and induced 
with DM when compared to the untreated group. 

Similarly, periodontitis resulted in a much 
significant decrease in pulse pressure in rats 
compared to the control group. The same trend 
was noticed in rats administered Nigella sativa 
Oil and induced with PD in comparison with the 
untreated group. In rats co-induced with DM and 
PD alone, there was a non-significant reduction 
in pulse pressure compared to the control group. 
However, administration of Nigella sativa Oil to 
rats co-induced with DM and PD caused a 
significant reduction in pulse pressure relative to 
the untreated control group. 
 

3.5 Effect of Nigella sativa Oil on Heart 
Rate 

 
Fig. 5 represents the effect of Nigella sativa Oil 
on Heart Rate in rats. Induction of rats with DM 
resulted in elevated heart rate compared to rats 
in the control group. The same trend was 
observed in rats administered Nigella sativa Oil 
following DM induction as well as in those 
induced with PD. Treatment of rats with Nigella 
sativa Oil following PD induction unaltered the 
heart rate compared to the control group. There 
was reduction in heart rate in animals having DM 
and PD with respect to the control group. The 
same trend was observed in rats treated with 
Nigella sativa Oil after DM and PD induction. 

 

 
 

Fig. 3. Effect of Nigella sativa oil on mean arterial blood pressure of rats for 21 consecutive 
days 

Each bar represents the mean ± SD (n=5) and indicates the level of significance versus control  
(****p <0.0001 and *p<0.05). CTRL = Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS= 

Diabetes mellitus + Nigella sativa, PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa,  
DM+PD= Diabetes mellitus + Periodontitis, DM+PD+NS= Diabetes mellitus+ Periodontitis+Nigella 

sativa. MABP: Mean Arterial Blood Pressure 
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Fig. 4. Effect of Nigella sativa oil on pulse pressure of rats for 21 consecutive days 
Each bar represents the mean ± SD of (n=5) and indicates the level of significance versus control  
(***p <0.001, **p<0.01 and *p<0.05). CTRL=Control, NS = Nigella sativa, DM= Diabetes mellitus,  

DM+NS= Diabetes mellitus + Nigella sativa, PD=Periodontitis, PD+NS=Pe riodontitis + Nigella sativa,  
DM+PD= Diabetes mellitus + Periodontitis, DM+PD+NS= Diabetes mellitus + Periodontitis + Nigella sativa.  

PP: Pulse Pressure 
 

 
 

Fig. 5. Effect of Nigella sativa oil on heart rate of rats for 21 consecutive days  
Each bar represents the mean ± SD (n=5) and indicates the level of significance versus control (p>0.05). 
CTRL=Control, NS= Nigella sativa, DM= Diabetes mellitus, DM+NS= Diabetes mellitus+Nigella sativa,  
PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus + Periodontitis, 

DM+PD+NS= Diabetes mellitus + Periodontitis + Nigella sativa. HR: Heart Rate 
 

3.6 Effect of Nigella sativa Oil on Rate 
Pressure Product 

 

Fig. 6 reveals the effect of Nigella sativa Oil on 
rate pressure product in rats. DM induction 

increased the rate pressure product compared to 
the control group. In the same vein, Nigella 
sativa oil resulted in elevated rate pressure 
product in DM alone induced rats relative to the 
control group. However, there was reduction in 
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rate pressure product in rats with periodontitis 
and in rats treated with Nigella sativa oil following 
periodontitis induction in comparison with the 
control group. Similarly, co-induction of animals 
with DM and PD resulted in a significant 
reduction (p<0.001) in rate pressure                    
product compared to control group. There was 
also a decrease in RPP in animals treated with 
Nigella sativa oil following DM and PD co- 
induction compared to those in the untreated 
group.  
 

3.7 Effect of Nigella sativa Oil on Cardiac 
Tissue Damage 

 
The troponin levels of experimental animals 
treated with Nigella sativa Oil are presented in 
Fig. 7. The Fig. 7 shows a significant increase 
(p<0.05) in troponin level in DM induced rats and 
a non-significant surge in troponin levels in 
animals administered Nigella sativa oil after DM 
induction, relative to the untreated control group. 
The same trend was seen in rats induced with 
PD and rats administered Nigella sativa Oil 
following PD induction (p<0.01) when compared 
to the control group. Co-induction of rats with DM 
and PD resulted in a significant increase 

(p<0.05) in the level of troponin when compared 
to rats in the control group. There was also an 
increase in troponin in rats treated with NS oil 
after PD and DM induction, when compared to 
control group, though not significant. 
 

3.8 Effects of Nigella sativa Oil on 
Oxidative Stress Biomarkers in 
Diabetes Mellitus and Periodontitis 
Induced Rats 

 

The effects of Nigella sativa oil on SOD and CAT 
in the Heart of Diabetes mellitus and 
Periodontitis induced rats is presented in     
Table 1. There was a significant decrease in the 
activities of SOD and CAT in the heart of DM 
induced rats compared to the control. There was 
an increase in the activities of cardiac SOD and 
CAT upon administration of NS in rats induced 
with DM compared to the untreated control 
group. The Table 1 also shows a decrease and 
increase in the activities of SOD and CAT 
respectively in rats induced with PD compared to 
the control group. Administration of PD induced 
rats with NS resulted in increased activities of 
cardiac SOD and CAT compared to the hearts of 
rats in the control group. 

 

 
 

Fig. 6. Effect of Nigella sativa oil on rate pressure product of rats for 21 consecutive days 
Each bar represents the mean ± SD (n=6) and indicates the level of significance versus control (p<0.001).  
CTRL = Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS= Diabetes mellitus + Nigella sativa, 

PD=Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus + Periodontitis, 
DM+PD+NS= Diabetes mellitus + Periodontitis + Nigella sativa. RPP: Rate Pressure Product 
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Fig. 7. Effect of Nigella sativa oil on troponin I level of rats for 21 consecutive days  
Each bar represents the mean ± SD (n=5) and indicates the level of significance versus control (**p<0.01 and 

*p<0.05). CTRL=Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS=Diabetes mellitus + Nigella sativa, 
PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus + Periodontitis, 

DM+PD+NS= Diabetes mellitus + Periodontitis + Nigella sativa 
 

Table 1. Effects of Nigella sativa oil on SOD and CAT in the Heart of Diabetes mellitus and 
Periodontitis induced rats 

 

Groups Parameters 

SOD 
(µ/mol/ml/min/mg) 

CAT 
(µ/mol/ml/min/mg) 

Control 5.914±0.5195 23.47 ± 1.112 
Positive Control (NS) 7.916 ± 0.1662**** 30.75 ±3.010* 
DM 4.632 ± 0.1734*** 16.22 ± 1.223* 
DM + NS 6.468 ± 0.1805 27.30 ± 1.064 
PD 4.716 ± 0.2219* 15.63 ± 1.016** 
PD + NS 6.262 ± 0.0984 27.00 ± 0.5281 
DM + PD 4.756 ± 0.446* 17.24 ± 16.22 
DM + PD + NS 5.98 ± 0.1726 23.38 ± 0.6710 
Values are presented as mean ± SD (n=5). *p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001: indicates the level 
of significance versus control. CTRL = Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS= Diabetes 

mellitus + Nigella sativa, PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus + 
Periodontitis, DM+PD+NS= Diabetes mellitus + Periodontitis + Nigella sativa SOD: Superoxide dismutase;  

CAT: Catalase 
 

Table 2. Effect of Nigella sativa oil on GSH & MDA levels in the heart of diabetes mellitus and 
periodontitis induced rats 

 

Groups Parameters 

GSH (µ/mol/ml) MDA (µ/mol/ml) 

Control 96.29 ± 5.181 2.25 ± 0.54 
Positive Control (NS) 116.0 ± 1.964*** 2.03 ± 0.50 
DM 64.38 ± 2.283 2.25 ± 1.67 
DM + NS 99.53 ± 2.935 1.91 ± 0.30 
PD 77.59 ± 2.238* 2.34 ± 0.36 
PD + NS 109.8 ± 9.372 1.98 ± 0.23 
DM + PD 59.57 ± 5.221*** 2.53 ± 0.56 
DM + PD + NS 97.73 ± 3.877 1.67 ± 0.86 
Values are presented as mean ± SD (n=5) rats. *p>0.05, *p<0.05 ***p<0.001: indicates the level of significance 

versus control. CTRL = Control, NS = Nigella sativa, DM= Diabetes mellitus, DM+NS= Diabetes mellitus + Nigella 
sativa, PD= Periodontitis, PD+NS= Periodontitis + Nigella sativa, DM+PD= Diabetes mellitus+ Periodontitis, 

DM+PD+NS= Diabetes mellitus+ Periodontitis+ Nigella sativa GSH: Reduced Glutathione;  
MDA: Malondialdehyde 
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Rats co-induced with DM and PD alone had 
reduced activities of cardiac SOD and CAT 
compared to the control group. The 
administration of Nigella sativa oil to rats 
following co-induction of DM and PD resulted in 
an increase in SOD activity relative to the control 
group. However, Nigella sativa oil administration 
to rats following co-induction of DM and PD did 
not cause an increase in CAT activity when 
compared to the control group. 
 
The effects of Nigella sativa oil on GSH and MDA 
in the Heart of Diabetes mellitus and 
Periodontitis induced rats is presented in     
Table 2. There was a decrease in GSH level in 
the heart of DM induced rats and an increase in 
cardiac GSH level in rats administered Nigella 
sativa oil following DM induction when compared 
to the control group. Cardiac MDA level in DM 
induced rats remained unchanged and was 
reduced in DM induced rats treated with Nigella 
sativa oil when compared to the untreated group. 
There was however a reduction and an increase 
in GSH and MDA levels respectively in PD 
induced rats compared to the untreated group. 
Administration of PD induced rats with Nigella 
sativa oil resulted in increased and decreased 
GSH and MDA levels respectively compared to 
the control group. The Table 2 also shows a 
significant decrease in GSH level and an 
increase in MDA level (though not significant)             
in rats co-induced with DM and PD relative                  
to the control group. Administration of DM and 
PD co-induced rats with Nigella sativa oil 
resulted in increased and decreased GSH and 
MDA levels respectively compared to the control 
group. 
 

4. DISCUSSION 
 
A significant portion of the global population 
suffers from diabetes mellitus (DM), which has 
been linked to an increased risk of 
cardiovascular dysfunctions [25,26]. Many of the 
detrimental effects of diabetes mellitus on the 
cardiovascular system seem to be accelerated 
by oxidative stress and inflammation [25]. A long-
term inflammatory condition that damages the 
tooth's supporting tissues is called periodontitis. 
It is the sixth most prevalent disease in humans, 
reportedly affecting the majority of people on the 
planet [26,27]. According to Avijeeta et al. [28], 
periodontitis has also been linked to an 
increased risk of cardiovascular illnesses through 
mechanisms such bacteraemia, inflammatory 
reactions, and oxidative stress. For many years, 
Nigella sativa and its constituents have been 

utilized to treat a variety of illnesses and to 
promote good health [15,29]. Numerous 
biological activities of Nigella sativa have been 
reported, including renoprotective, 
hepatoprotective, analgesic, anti-bacterial, anti-
viral, anti-fungal, anti-inflammatory, 
cardioprotective, antihypertensive, anti-cancer, 
and anti-diabetic effects [12,30-31]. Because of 
these biological characteristics, Nigella sativa is 
very helpful in the treatment of many illnesses. 
Thus, this study looked at how Nigella sativa oil 
affected cardiovascular function in rats who had 
been induced with diabetes mellitus and 
periodontitis. 
 
In this investigation, rats with diabetes mellitus 
showed higher SBP than the control group         
(Fig. 1). The increase in blood sugar levels may 
have caused hypotension (low blood pressure) 
and bradycardia (low heart rate) in the group of 
rats that were induced with diabetes mellitus 
because of autonomic nervous system 
dysregulation, which resulted in a decrease in T-
wave symmetry [32]. The SBP level was lower 
after receiving Nigella sativa oil treatment than it 
was for the control group. The current study's 
results indicate that PD induction led to a 
decrease in SBP levels. In PD-induced mice, 
treatment with Nigella sativa oil corrected these 
alterations by raising the SBP level, albeit not as 
much as in the control group. When rats with DM 
and PD were co-inducted, their SBP levels were 
pointedly lower than compared to those of the 
untreated control group. In rats given DM + PD, 
the injection of Nigella sativa oil markedly 
elevated the SBP. That being said, the increase 
was not as great as what was seen in the control 
rats. In the current investigation, higher DBP was 
also seen in DM-induced rats as opposed to 
control rats. The DBP in DM-induced rats was 
lowered by nigella sativa oil treatment, although 
not as much as in the untreated group. In rats 
induced with PD, a reduction in DBP was 
observed compared to the control group. 
Treatment of PD induced rats with Nigella sativa 
oil resulted in increased DBP level, but not as 
high as the control group. A reduction in DBP 
was also observed in DM + PD induced rats 
compared to the control. Nigella sativa oil 
administration on the other hand increased the 
DBP in rats co-induced with DM and PD, this 
was in accordance with the study done by Jaarin 
et al. [33]. 
 
Increased MABP was also observed in rats in 
which DM was induced compared to the control 
group. Nigella sativa oil decreased the MABP 
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compared to rats induced with DM alone, but not 
compared to rats in the control group. The 
reverse was observed in PD induced rats, as a 
reduction in MABP was observed relative to the 
control. Nigella sativa oil treatment reversed this 
change by increasing the MABP in PD induced 
rats. A marked reduction in MABP was also 
observed in rats co-induced with DM + PD when 
seen in relation to the control. Subsequent 
treatment with Nigella sativa oil caused 
significantly increased MABP levels in rats co-
induced with DM + PD compared to group 7 in 
the present study. A significant reduction in PP 
was also observed in rats induced with DM 
relative to the control. Nigella sativa oil 
administration resulted in a further reduction in 
PP compared to rats in the control group. PD 
induction in rats also caused a marked decrease 
in PP compared to rats in the control group. 
However, Nigella sativa oil treatment increased 
the PP significantly compared to the control 
group. In rats co-induced with DM and PD, a 
reduction in PP was also noticed compared to 
the control group. Nigella sativa oil treatment 
further decreased the PP in DM + PD co-induced 
rats when compared to the untreated control 
group. 
 
In this study, an increase in heart rate was 
observed in rats induced with DM as well as in 
rats induced with PD when compared to rats in 
the control group. Nigella sativa oil treatment 
further increased the heart rate in DM induced 
rats but resulted in no significant change in rats 
induced with PD, when compared to the 
untreated group. Co-induction of rats with DM 
and PD resulted in decreased heart rate, though 
not significant when compared to the control. 
Nigella sativa oil administration also further 
reduced the heart rate in DM + PD induced rats 
compared to the control group. Since N. sativa oil 
was able to increase heart rate in Periodontitis + 
treatment group and Periodontitis + diabetes 
mellitus + N. sativa oil by bringing its levels up to 
control indicates that N. sativa oil has heart rate 
controlling effect which may occur by activating 
cholinergic mechanisms [34]. 
  
Rate Pressure Product (RPP) is an important 
marker of cardiac function, and high RPP levels 
indicate a high risk of CVD. In the current study, 
rate pressure product levels increased in DM- 
induced rats compared to control rats. 
Subsequent treatment with Nigella sativa oil 
decreased the rate pressure product in rats 
induced with DM, though not as low as the 
control group. Contrary to the findings observed 

in DM, PD induction resulted in decreased RPP 
compared to the control group. Treatment of PD-
induced rats with Nigella sativa oil further 
reduced the level of Nigella sativa oil compared 
to the control. Additionally, co-induction of DM 
and PD resulted in a significant reduction in RPP 
compared to rats in the control group. However, 
Nigella sativa oil treatment increased the level of 
RPP in rats co-induced with DM and PD, though 
not as high as the control group.  
 
In the present study, DM induction induced 
damage to the heart as seen in the significant 
increase in troponin I level compared to the 
control rats. On the other hand, cardiac troponin I 
levels decreased in DM induced rats treated with 
Nigella sativa oil, though they were still higher 
than those of the control rats. The same trend 
was observed in PD induced rats and rats 
treated with Nigella sativa oil following PD 
induction. Also, our results show a significant 
increase in cardiac troponin I levels in rats co-
induced with DM and PD compared to the   
control rats. Treatment with Nigella sativa                 
oil resulted in a marked decrease in troponin I 
level in these rats, showing the role of Nigella 
sativa in conferring cardio protection. Similar 
findings were also reported in previous study 
[34]. 
 
In other to further examine the effect of Nigella 
sativa oil on CVD function, the extent of oxidative 
stress, level, and activities of antioxidants in the 
heart of DM and PD induced rats were assessed. 
In the present study, rats induced with DM, PD 
and co-induced with DM and PD had a reduction 
in cardiac SOD and CAT activities (Table 1), as 
well as GSH level (Table 2) relative to the 
untreated control group. However, treatment with 
Nigella sativa oil resulted in increased activities 
of SOD and CAT, as well as GSH level in the 
above-mentioned groups when compared to the 
control group. The enhancement in the level and 
activities of GSH, SOD and CAT in the heart of 
rats induced with DM and PD may be due to the 
antioxidant activity of Nigella sativa. The results 
from this study concur with previous work which 
also report increased activities of SOD, CAT in 
rats treated with thymoquinone, the most active 
constituent of Nigella sativa, and preservation of 
GSH levels, thus inhibiting oxidative stress and 
damage [12,35-36]. The prevention of cardiac 
oxidative damage in the present study reveals 
the cardioprotective role of Nigella sativa, like 
previous reports [35,37]. Free radicals are 
capable of damaging proteins and inactivating 
membrane-bound enzymes through Lipid 
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peroxidation. Malondialdehyde (MDA) is a major 
product of lipid. 
 
In the present study, cardiac MDA levels in rats 
induced with DM did not differ significantly but 
increased in rats induced with PD when 
compared to the control (Table 2). There was 
also a marked increase in cardiac MDA level in 
rats co-induced with DM and PD. This could be 
attributed to oxidative stress induced by DM and 
PD in the animals. Nigella sativa oil reduced the 
levels of cardiac malondialdehyde (MDA) in rats 
induced with DM, PD and co- induced with DM 
and PD (Table 2). Our results agree with 
previous studies [16,38-39]. 
 

5. CONCLUSION 
 
The present study showed the ability of Nigella 
sativa to reverse oxidative, and pathological 
damages induced by Diabetes mellitus and 
Periodontitis in the heart of rats due to its 
antioxidative capacity. Nigella sativa oil mitigated 
oxidative stress and its consequential 
cardiovascular dysfunction in periodontitis and 
diabetes mellitus induced rats. Administration of 
NS oil caused significant reduction in blood 
pressure and heart rate, increased troponin 
levels in heart tissues and improved antioxidant 
enzymes. The study affirmed the potent 
antioxidant capacity of Nigella sativa oil giving 
scientific evidence for its widespread use in 
traditional medicine.  
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