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ABSTRACT 

The effect of Black Seed (Nigella sativa) on lipid profile Markers of Alloxan-induced diabetic 

Wistar Rats was evaluated. Nigella sativa seed was air-dried under ambient temperature and 

milled into a coarsely powdered form using a local grinder. A total of thirty five-(35) wistar 

albino rats were randomly divided into five (5) groups of seven rats each and used for the 

study. Group A: Normal control, Group B: Diabetic untreated, Group C: Diabetic+Standard 

drug(Gluformin 100mg/kg), Group D: Diabetic+feed formulated with 20% pulverized Nigella 

sativa and Group E: Diabetic +feed formulated with 40% pulverized Nigella sativa. All 

experimental protocols were observed under strict supervision, the experiment lasted for 

fifteen days and the administration was done via oral gavage. The study’s findings showed 

a significant increase in the Total cholesterol level in-group B compared to A. However, 

groups C and E had a significant decrease, and D had a non-significant increase compared 

to group B. The triglyceride result showed a significant increase in-group B compared to A; 

however, groups C, D, and E had a significant decrease compared to group B. Dyslipidemia 

characterized by lipoprotein abnormalities linked with increased triglyceride level, 

decreased high-density lipoprotein-cholesterol levels and increased in small dense low-

density lipoprotein (LDL) particles. However, it is ubiquitous in type-2-diabetes (T2DM), 

affecting around 70 % of patients and a significant risk factor for atherosclerotic 

cardiovascular disease. The significantly higher levels of TGs and total cholesterol activity 

in the diabetic treated rats are associated with increased lipid peroxidative activity. 

However, the study reports a non-significant decrease in HDL activity in-group B compared 

to A. Groups C, D, and E increased compared to B. However, it was statistically significant 

in Group D, while groups C and E were insignificant. The LDL result showed a non-

significant increase in-group B compared to A; groups C, D, and E had a significant decrease 

compared to group B. The VLDL result showed a significant increase in-group B compared 

to A; groups C, D, and E had a significant decrease compared to group B. However, the 

differences seen in the levels of HDL and VLDL are not well understood, as shown by the 

diabetic control to positive control. However, treatment with N. sativa showed a significant 

decrease in VLDL and LDL. In conclusion, the results revealed that Nigella sativa had 

hypoglycemic and hypolipidemic effects in alloxan diabetic rats.  
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INTRODUCTION 

The use of medicinal plants has gained 

grounds in recent times in the 

management of several ailments 

associated with metabolic disorders, of 

which diabetes mellitus is not an 

exception [1,2,3,4,5]. However, the 

treatments that involve the use of 

medicinal plants are recommended in the 

management of diabetes and its related 

complications [6,7,8,9]. Nigella sativa L. 

(N. sativa), also known as black seed or 

black cumin, is a plant grown in 

Mediterranean Countries, and Southwest 

Asia, and is known for its content of 

bioactive compounds (i.e., tocopherols, 

vitamin A and C, and B-carotene, etc.) in 

the seed. Notably, the seed biological 

activity has been associated with its 

thymoquinone content [10,11,12]. 

However, the N. sativa seed contains 

other compounds, such as fixed oil (22-

38%),volatile oil (0.40-1.5%), proteins (21-

31%), carbohydrates (25-

40%),minerals(3.7-7%),vitamins(1 

4%),saponins(0.013%),and alkaloids 

(0.01%), which can all contribute to its 
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biological properties [13,14,15,16,17]. 

Dyslipidemia has being linked to diabetes 

mellitus, which is modifiable risk factor 

for cardiovascular complications in type 2 

DM [18,19], however, it is characterised 

by  hypertriglyceridemia, reduced HDL 

cholesterol levels, and an increased 

concentration of Low-Density-Lipoprotein 

particles [20,21,22,23]. It was reported 

that dyslipidemia is connected to insulin 

resistance and hyperglycemia, resulting in 

overproduction of triglyceride-rich 

lipoproteins from the liver, and low 

clearance rate of triglyceride-rich 

lipoproteins, and an altered postprandial 

lipoprotein metabolism, which is rare in 

some cases [24,25,26,27]. [28,29,30] 

reported high triglycerides activity alters 

the particle diameters and triglyceride 

content of LDLs, an effect associated with 

increased atherogenicity. Dyslipidemia is 

a global burden with an increase concern 

to health professionals, and results from 

unhealthy diets, sedentary life style, and 

obesity been the modest risk factors 

among all [31,32,33,34]. Medicinal herbs 

have gained wide attention and are 

considered a beneficial adjuvant agent to 

oral antidiabetic drugs because of their 

integrated effects [35,36,37].  

Aim of the study 

The aim of this study was to determine 

the effect of Black Seed (Nigella Sativa) on 

lipid profile Markers of Alloxan-induced 

Diabetic Wistar Rats  

 

 

Fig 1 diagram of Nigella sativa  
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MATERIALS AND METHODS  

Location of the Study 

This study was carried out in the Animal 

House, Department of Biochemistry, 

Faculty of Basic Medical Sciences, 

Chukwuemeka Odumegwu Ojukwu, 

University, Uli Campus. 

Ethical Approval 

Ethical approval was obtained from the 

Faculty of Basic Medical Science, 

Chukwuemeka Odumegwu Ojukwu, 

University, Uli Campus. Rats handling and 

treatments conform to the National 

Institute of Health guidelines for 

laboratory animal care and use. 

 

Experimental Animals 

Wistar Rats (thirty-five-males) weighing 

120 to 180g were purchased from the 

Animal House, Department of Zoology, 

Faculty of Science, Nnamdi Azikiwe 

University, Awka. Animals were kept in 

standard cages at a room temperature of 

27±2°C. The animals were maintained 

with normal laboratory chow (Grower 

feed) and water ad libitium. The animals 

were acclimatized for two weeks and 

before administering the Nigella  sativa  

and  induction of diabetes, and were kept 

in 12hours light and dark cycles. 

Plant Procurement and Identification 

Samples of Nigella sativa was purchased 

from Osse market Onitsha and was 

identified by The Department of Botany, 

Nnamdi Azikiwe University, Awka, 

Anambra State. 

Plant Extraction Procedure 

Nigella sativa seed was air-dried under 

ambient temperature and milled into a 

coarsely powdered form using a local 

grinder. Two hundred and fifty grams of 

the dried Nigella sativa seed was 

macerated in 1000mls of 95% absolute 

ethanol for 48hours. It was filtered using 

a clean handkerchief and further filtration 

using Whatman No 1 filter paper. The 

filtrate was concentrated using a rotatory 

evaporator and dried further using a 

laboratory oven at 45
oc

 into a gel-like 

form. The extract was preserved in 

airtight container and kept in a 

refrigerator for further usage. The 

extraction method was done with 

modifications as described according to 

the method employed by [1,2,3]. However, 

the extract undergoes further 

pulverization of 20% and 40% based on 

the groups.   

Experimental Design 

A total of thirty five-(35) wistar albino rats 

was randomly divided into five (5) groups 

of seven rats each and used for the study. 

Group A: Normal control 

Group B: Diabetic untreated 

Group C: Diabetic+Standard drug 

(Gluformin 100mg/kg) 

Group D: Diabetic+feed formulated with 

20% pulverized Nigella sativa 

Group E: Diabetic +feed formulated with 

40% pulverized Nigella sativa 

All experimental protocols were observed 

under strict supervision, the experiment 

will last for fifteen days, and 

administration was done through oral 

gavage daily.  

Induction of Diabetes 

Diabetes Mellitus (Hyperglycemia) was 

induced in the experimental rats by a 

single dose of intraperitoneally injection 

of 120mg/kg of Alloxan Monohydrate. 

The animals were fasted 12-hours prior to 

the induction of diabetes and was 

administered the Alloxan Monohydrate. 

Hyperglycemia was confirmed when 

fasting blood glucose concentration was 

greater than 200mg/dL for 3 consecutive 

days. This confirmed diabetes has taken 

place, and was described by [35]. 
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Phytochemical Analysis 

Test for glycosides (Keller Kilianin Test) 

Two milliliter of glacial acetic acid, few 

drops of ferric chloride (FeCl
3

) solution 

and 1ml of concentrated Sulphuric acid 

(H
2

SO
4

) were added in a test tube 

containing 5 ml of the extract. The 

formation of brown ring at interface 

indicates the presence of glycosides. 

                                       Test for Flavonoids (Alkaline Reagent Test) 

Few drops of 20% Sodium hydroxide 

(NaOH) solution was added into a test 

tube containing 2ml of the extract, an 

intense yellow is formed which becomes 

colourless upon addition of dilute 

hydrochloric acid (HCl), this colour 

change indicated the presence of 

flavonoids. 

Test for Saponins (Foam Test) 

Six milliliter of distilled water was added 

into a graduated cylinder containing 2ml 

of the extract. The mixture was shaken 

vigorously for few minutes and formation 

of persistent foam was observed which 

indicated the presence of saponins. The 

presence of saponins was then confirmed 

by treating 1ml of the extract with 1% lead 

acetate solution. Formation of white 

precipitate indicated the presence of 

saponins. 

Test for Tannins (Braimer’s Test) 

One milliliter of distilled water was added 

into a test tube containing 0.5ml of the 

extract followed by addition of 5% ferric 

chloride solution, presence of tannins was 

indicated by formation of blue-green 

colour. The procedure was further 

confirmed by additionfew drops of 1% 

lead acetate was added into a test tube 

containing 2 ml of the extract. 

Development of yellowish precipitate 

indicatedthe presence of tannins. 

Test for Phenol 

One milliliterof the extract was added to 

3ml of 10% lead acetate solution. 

Formation of a bulky white precipitate 

indicated the presence of phenolic 

compounds. 

Sample collection and termination of the experiment 

At the end of the experiment, animals in 

the different groups were anesthetized 

using chloroform in an enclosed container 

after 24-hours of the last administered 

dose of the ethanolic Nigella sativa. Blood 

was collected from the animals using a 

heparinized capillary tube through ocular 

puncture. Blood obtained was put in a 

plain bottle, allowed to cool, and 

centrifuged for 10-minutes at 3000rpm, 

after which the serum was retrieved using 

amicropipette.

                                                Determination of Lipid Profile 

Total cholesterol 

Cholesterol is measured enzymatically in 

serum or plasma in a series of coupled 

reactions that hydrolyze cholesteryl 

esters and oxidize the 3-OH group of 

cholesterol [.  One of the reaction 

byproducts, H
2

O
2

 is measured 

quantitatively in a peroxidase catalyzed 

reaction that produces a colour.  

Absorbance is measured at 500 nm. The 

color intensity is proportional to 

cholesterol concentration.  The reaction 

sequence is as follows 

 

Cholesteryl ester + H
2

O ------------------------------------------------->cholesterol + fatty acid 

Cholesterol +O2 -----------------------------------------> cholest-4-en-3-one + H
2

O
2

 

2H2O2 + 4-aminophenazone + phenol --------------------------------> 4-(p-benzoquinone-  

monoimino)-phenazone + 4 H
2

O
 

 

 

 

Cholesteryl ester hydrolase 

Cholesterol oxidase 

Peroixdase 
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Triglycerides 

Triglycerides are measured enzymatically 

in serum or plasma using a series of 

coupled reactions in which triglycerides 

are hydrolyzed to produce glycerol. 

Glycerol is then oxidized using glycerol 

oxidase, and H2O2, one of the reaction 

products, is measured as described above 

for cholesterol. Absorbance is measured 

at 500 nm. 

 

 

Triglycerides + 3H
2

O -----------------------------> glycerol + fatty acids   

Glycerol + ATP -----------------------------------> glycerol-3-phosphate + ADP  

Glycerol-3-phosphate + O
2

 ---------------------------------------->dihydroxyacetone phosphate + H
2

O
2

 

H
2

O
2

 + 4-aminophenazone + 4-chlorophenol  ---------------------------------------> 4-(p-

benzoquinone-monoimino)- phenazone + 2H
2

O + HCl. 

High-density lipoprotein (HDL) cholesterol 

Principle 

In the presence of Mn
2+

 and heparin, 

chylomicrons, VLDL, and LDL are 

precipitated, leaving only HDL in solution. 

The precipitated materials are sedimented 

by centrifugation, and the HDL containing 

supernatant can be removed. 

Procedure 

One mililiterof precipitating reagent (1.06 

M MnCl
2

 with sodium heparin added) was 

added to each tube and mixed well using 

a vortex type mixer .One mililiter of each 

control and sample were pipetted into 

labeled 10 x 75 mm test tubes.The clear 

supernate was then removed into labeled 

10 x 75 mm test tubes with Pasteur pipets 

and saved it for subsequent analysis 

.They were then centrifuged at 2000 g for 

30 minutes at 4°C.. 

Low-Density-Lipoprotein Cholesterol (LDL-cholesterol) 

LDL-cholesterol is calculated from 

measured values of total cholesterol, 

triglycerides and HDL-cholesterol 

according to the relationship:  

[LDL-chol] = [total chol] - [HDL-chol] - 

[TG]/5  

where [TG]/5 is an estimate of VLDL-

cholesterol and all values are expressed in 

mg/dL.  

Statistical Analysis 

Data obtained from this study was 

analyzed using Statistical Package for 

Social Sciences (SPSS) version 25. Data 

obtained for antioxidant activity (SOD, 

GPx, and CAT), bodyweight, oxidative 

stress markers (MDA), Vitamin A, C, and E, 

and fasting blood glucose level, and 

values were considered significant at 

p<0.05.  
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Glycerokinase 
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RESULTS 

Table 1 Qualitative Screening of Phytochemical Composition of EEBS 

PARAMETERS BLACKSEED 

FLAVONOIDS ++ 

TANINS + 

PHENOLS + 

ALKALOIDS + 

SAPONINS ++ 

PHYTATES + 

GLYCOSIDES + 

OXALATES + 

Key: ---, not present, + present at low concentration, + + Present at moderate concentration 

The results of the Quantitative Study of Phytochemical Levels of EEBS have been 

summarized and presented below in table 1.Values are mean ± standard deviation of 

triplicate determination. Values within the same row bearing the same superscript letters 

are not statistically significant at P<0.05. 

Table 2;Quantitative Study of Phytochemical Levels of EEBS 

PARAMETERS BLACKSEED 

FLAVONOIDS 0.06±0.01
b

 

TANINS 0.12±0.01
b

 

PHENOLS 0.02±0.01
a

 

ALKALOIDS 13.60±0.01
b

 

SAPONINS 1.60±0.01
a

 

PHYTATES 0.05±0.02
a

 

STEROIDS 1.40±0.01
b

 

OXALATES 0.15±0.01a 

 

The result of the effect of Nigella sativa on blood glucose level following alloxan diabetic 

rat has been summarized and presented below in Table 2. 
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Table 3 effect of Nigella sativa on blood glucose level following alloxan diabetic rat 

Blood Glucose level (mg/dl) Mean SEM P-value 

Day 0 Group A (Normal control) 88.00 5.14  

Group B (Diabetic untreated) 447.83 22.64 0.000 

Group C (DM + Gluformin 

100mg/kg) 

449.71 60.04 0.001 

Group D (DM + 20% pulverized 

NS) 

569.00 31.00 0.000 

Group E (DM + 40% pulverized 

NS) 

458.14 91.57 0.000 

    

Day 7 Group A (Normal control) 91.42 4.17 0.000 

Group B (Diabetic untreated) 414.40 55.57  

Group C (DM + Gluformin 

100mg/kg) 

212.83 60.97 0.011 

Group D (DM + 20% pulverized 

NS) 

183.80 44.83 0.006 

Group E (DM + 40% pulverized 

NS) 

281.40 77.88 0.095 

    

Day 14  Group A (Normal control) 83.57 5.15 0.000 

Group B (Diabetic untreated) 467.40 60.99  

Group C (DM + Gluformin 

100mg/kg) 

179.33 38.07 0.000 

Group D (DM + 20% pulverized 

NS) 

137.40 21.88 0.000 

Group E (DM + 40% pulverized 

NS) 

145.20 21.47 0.000 

Data was analyzed using ANOVA following 

post hoc LSD multiple comparison and 

data was considered significant at p<0.05.  

Table 3 result showed a significant 

increase in the blood glucose level in 

groups B, C, D, and E compared to group 

A at day 0. At day 7, a significant increase 

in the blood glucose level in-group A 

compared to B, groups C and D had 

significant decrease and group E had an 

insignificant decrease compared to group 

B. At day 14, a significant increase in the 

blood glucose level in-group A compared 

to B, groups C, D, and E had significant 

decrease compared to group B. 
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Table 4 effect of Nigella sativa on total cholesterol and triglyceride level following alloxan 

diabetic rat 

 MEAN SEM P-value 

Total cholesterol 

(mmol/L) 

Group A (Normal control) 72.32 8.95 0.000 

Group B (Diabetic untreated) 205.06 29.28  

Group C (DM + Gluformin 

100mg/kg) 

137.54 10.02 0.026 

Group D (DM + 20% pulverized 

NS) 

174.50 20.65 0.279 

Group E (DM + 40% pulverized 

NS) 

87.65 19.71 0.001 

    

Triglyceride 

(mmol/L) 

Group A (Normal control) 71.92 6.77 0.000 

Group B (Diabetic untreated) 349.86 14.25  

Group C (DM + Gluformin 

100mg/kg) 

157.33 19.05 0.000 

Group D (DM + 20% pulverized 

NS) 

112.70 17.70 0.000 

Group E (DM + 40% pulverized 

NS) 

133.28 16.55 0.000 

Data was analyzed using ANOVA following post hoc LSD multiple comparison and data was 

considered significant at p<0.05.  

Table 4 result showed a significant 

increase in the Total cholesterol level in-

group B compared to A, however, groups 

C, E had significant decrease, and D had 

non-significant increase compared to 

group B. The triglyceride result showed a 

significant increase in-group B compared 

to A, however, groups C, D, and E had 

significant decrease compared to group B.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

www.idosr.org                                                                                                                                 Amatu et al      

120 
 

Table 5 effect of Nigella sativa on HDL, LDL, and VLDL level following alloxan diabetic rat 

 MEAN SEM P-value 

High-Density-

Lipoprotein 

(mmol/L) 

Group A (Normal control) 92.62 24.20 0.207 

Group B (Diabetic untreated) 68.47 6.83  

Group C (DM + Gluformin 

100mg/kg) 

96.93 4.61 0.141 

Group D (DM + 20% 

pulverized NS) 

130.96 12.11 0.004 

Group E (DM + 40% 

pulverized NS) 

87.87 6.25 0.306 

    

Low-Density-

Lipoprotein 

(mmol/L) 

Group A (Normal control) 73.05 20.05 0.142 

Group B (Diabetic untreated) 112.36 26.65  

Group C (DM + Gluformin 

100mg/kg) 

19.20 1.16 0.002 

Group D (DM + 20% 

pulverized NS) 

52.95 19.06 0.033 

Group E (DM + 40% 

pulverized NS) 

39.23 11.44 0.011 

    

Very-Low-Density-

Lipoprotein 

(mmol/L) 

Group A (Normal control) 14.24 1.22 0.000 

Group B (Diabetic untreated) 69.97 2.85  

Group C (DM + Gluformin 

100mg/kg) 

31.98 3.64 0.000 

Group D (DM + 20% 

pulverized NS) 

22.54 3.53 0.000 

Group E (DM + 40% 

pulverized NS) 

26.65 3.31 0.000 

Data was analyzed using ANOVA following post hoc LSD multiple comparison and data was 

considered significant at p<0.05.  

Table 5 result reveal a non-significant 

decrease in HDL activity in group B 

compared to A, groups C, D, and E had 

increase compared to B, but was 

statistically significant at group D, while 

groups C and E are insignificant. The LDL 

result showed a non-significant increase 

in group B compared to A, groups C, D, 

and E had significant decrease compared 

to group B. The VLDL result showed a 

significant increase in-group B compared 

to A, groups C, D, and E had significant 

decrease compared to group B. 

DISCUSSION  

Diabetes mellitus (Dm) is a disorder that 

results from impairment of insulin action 

or secretion seen in chronic 

hyperglycemia and long-term severe 

vascular complications [37] Further, the 

use of medicinal plants in managing or 

treating type-2-diabetes Mellitus linked to 

hyperglycemia is linked to the secondary 

metabolite present [38,39].Medicinal 

plants attract growing interest in the 

therapeutic management of diabetes 

mellitus; however, Nigella sativa is a plant 

with numerous bioactive components, 

which has the potential of mitigative 

effect on DM.  Further, the study revealed 

that N. sativa is rich in flavonoids and 

saponin more than tannins, alkaloids, 

phytates, glycosides, and oxalates.  [40] 

reported a high amount of saponin, which 

has similarities to the study report. [41] 

reported that N. sativa of different 

extraction had flavonoids, saponin, 

tannins, and alkaloids, which have 

similarities to the study findings. 
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However, the quantitative analysis of EEBS 

was high in Alkaloids, which has 

correspondence to the report of [42].  

The study showed a significant upsurge in 

the blood glucose levels in the treated 

groups (groups B-E) compared to positive 

control at day 0. However, the precise 

mechanism of action linked to 

significantly higher FBG levels could be 

the generation of ROS, which causes 

impaired pancreatic dysfunction resulting 

in insulin sensitivity [43]. However, the 

destruction of pancreatic beta cells, 

leading to the surge formation of reactive 

oxygen species, bringing about a 

tremendous increase in cytosolic calcium 

concentration, destroying Beta-cells [43], 

which leads to the destruction of Beta- to 

hyperglycemia. The findings of [44], has 

correspondence to the study’s outcome, 

which revealed a significant increase in 

the FBG following alloxan toxicity. 

Further, the study showed that on day 7, 

groups C and D had a significant decrease 

and group E had an insignificant decrease 

(p > 0.05) compared to group B. The 

significant decrease seen in-group C, 

which was fed with gluformin, could be 

linked to insulin sensitization of the 

tissues at the cellular level. However, on 

day 14, groups C, D, and E significantly 

decreased compared to group B. The 

mechanism of action is attributed to the 

presence of flavonoids and saponins 

present, which has the potency of 

reducing FBG and ROS formation. 

However, the reports of [45,46,47,48,49] 

had similarities to the study findings 

revealing a decrease in FBG levels in 

diabetic rats by Nigella sativa treatments.  

The study’s findings showed a significant 

increase in the Total cholesterol level in-

group B compared to A. However, groups 

C and E had a significant decrease, and  D 

had a non-significant increase compared 

to group B. The triglyceride result showed 

a significant increase in-group B 

compared to A; however, groups C, D, and 

E had a significant decrease compared to 

group B. Dyslipidemia characterized by 

lipoprotein abnormalities linked with 

increased triglyceride level, decreased 

high-density lipoprotein-cholesterol levels 

and increased in small dense low-density 

lipoprotein (LDL) particles. However, it is 

ubiquitous in type-2-diabetes (T2DM), 

affecting around 70 % of patients and a 

significant risk factor for atherosclerotic 

cardiovascular disease [46]. The 

significantly higher levels of TGs and 

total cholesterol activity in the diabetic 

treated rats is associated with increased 

lipid peroxidative activity by alloxan 

leading to the formation of ROS, which 

has an agreement with the reports of 

[1,4,7,47]. The report of [48,49] had a 

similar report to the study findings 

revealing N. Sativa had a significant 

decline in TGs and total cholesterol levels 

following N. Sativa.   

However, the study reports a non-

significant decrease in HDL activity in-

group B compared to A. Groups C, D, and 

E increased compared to B. However, it 

was statistically significant in Group D, 

while groups C and E were insignificant. 

The LDL result showed a non-significant 

increase in-group B compared to A; 

groups C, D, and E had a significant 

decrease compared to group B. The VLDL 

result showed a significant increase in-

group B compared to A; groups C, D, and 

E had a significant decrease compared to 

group B. However, the differences seen in 

the levels of HDL and VLDL are not well 

understood, as shown by the diabetic 

control to positive control; the report 

contradicts the findings of [2,5,8,9]. 

However, treatment with N. sativa showed 

a significant decrease in VLDL and LDL, 

which is linked with the flavonoids and 

saponin effects on the lipid peroxidative 

activity by reducing excessive ROS 

formation. The report of [14,18,25] had 

similarities to the current study.  

CONCLUSION 

The study revealed that Nigella 

sativa had hypoglycemic and 

hypolipidemic effects in alloxan diabetic 

rats.
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