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ABSTRACT 

Cyclophosphamide (CP) is a widely used chemotherapeutic and immunosuppressive agent, however, its 

clinical applications are often limited by its severe toxicity, particularly affecting the liver and kidneys. The 

search for natural protective agents against CP-induced toxicity has gained significant attention. Nigella 

sativa oil (NSO), derived from black seeds, has been recognized for its hepatoprotective properties. This 

study investigated the protective efficacy of NSO against CP-induced hepatorenal toxicity in adult female 

Wistar rats, by evaluating the potential of NSO in mitigating CP-induced hepatic and renal damage through 

biochemical, hematological, and histopathological assessments. Twenty-five female Wistar rats were 

randomly assigned to five groups (n=5): two control groups (positive control received normal saline, 

negative control received CP) and three treatment groups that received 200 mg/kg, 400 mg/kg, and 800 

mg/kg of NSO combined with 0.5 mg/kg CP via the orogastric route for 21 days. Hematological, serum 

biochemical parameters, organ weights, and tissue histopathology were evaluated. Acute toxicity studies 

revealed no mortality or adverse effects at 5000 mg/kg NSO. Sub-acute toxicity results showed significant 

increases (p < 0.05) in body and organ weights across all groups. Hematological analysis indicated a dose-

dependent increase in white blood cell count. Liver enzymes and urea levels increased in the highest dosage 

group (p < 0.05), in contrast, glucose, total cholesterol and triglycerides decreased significantly. 

Histopathological examination revealed reduction of necrosis and inflammation. These findings suggest the 

protective potential of NSO against drug-induced toxicity. 
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INTRODUCTION 

Nigella sativa, known by the common name of 

black cumin, is an annual flowering plant belonging 

to the Ranunculaceae family1. It is morphologically 

characterized by a small stem (about 20-30 cm), 

branched, linear and tapering leaves, delicate 

flowers colored in white or purplish with 5-10 

petals. The fruits are big capsules, constituted by 5-

10 units, each containing several tiny black seeds 

(Figure 1), which are sharp and with a cutting 

outline2. It is native to the Mediterranean Basin and 

can also be found in Southern Europe, South-

Eastern Asia, Northern Africa, Eastern Africa and 

Northern America3,4. 

Nigella sativa, particularly the seed, is one of the 

most extensively studied plant species across the 

world, in terms of the phytochemical properties of 

its essential oil5, and the presence of alkaloids, fatty 

acids, sterols, saponins, tannins, flavonoids, natural 

organic acids, vitamins and minerals6,7. From the 

pharmacological standpoint, the whole plant is 

employed in Asia to treat several diseases including 

headache, infertility, fever, migraine, diabetes, 

hypertension, inflammations and cancer8,9,10. The 

seed has antimicrobial, analgesic, diuretic, 

antioxytoxic, antinociceptive, hepatoprotective, 

cardioprotective and neuroprotective activities 11. 

Plant products derived from the barks, flowers, 

roots, leaves, seeds, fruits are part of 

phytomedicines12. For synthesis of complex 

chemical compounds, knowledge of the chemical 

constituents of plants is desirable13,14. 

Phytochemical components such as tannins, 

carbohydrates, alkaloids, terpenoids, phenolic 

compounds, steroids and flavonoids are responsible 

for various pharmacological activities of plants15-17. 

These phytochemical compounds are synthesized 

through primary or secondary metabolic pathways. 

The secondary metabolites are taxonomically and 

chemically diverse compounds, and their complete 

functions have not been clearly elucidated even 

though they are extensively used in fields of 

agriculture, human and veterinary medicines, and 

related scientific research18,19

. 

 
Figure 1: The seeds of Nigella sativa20.

Nigella sativa seed contains different biochemical 

constituents with approximately 20 % proteins, 38 

% fixed oils, 0.5 – 1.6 % of volatile oils and trace 

substances such as amino acids, reducing sugar, 

alkaloids, saponin, crude fiber making about 6.5%, 

many minerals including calcium, iron, sodium, 

potassium, copper and zinc21. Thymoquinone (TQ, 

2-iso-propyl-5-methyl-1, 4-benzoquinone) is 

identified as the main active compound in NSO, and 

has been shown to exhibit strong antioxidant 

properties22. This is in addition to its medicinal and 

other pharmacological properties such as 

antibacterial, diuretic and antihypertensive23. 

Nigellone is another active component present in 

NSO, and was reported to have antimicrobial effect 

whereby it could increase the production of 

interleukin-3 and 1β which has an impact on 

macrophages24. 

Many researchers were inspired by the numerous 

uses of Nigella sativa in ethnomedicine to isolate 
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the active components and perform in vivo and in 

vitro experiments on laboratory animals and 

humans in order to understand its pharmacological 

effect. Immune stimulation, anti-inflammatory, 

anti-cancer, anti-microbial, anti-parasitic, anti-

oxidant, and hypoglycemic effects are only a few 

examples25. The goal of this study was to evaluate 

the hepato-renal protective actions of NSO 

following cyclophosphamide-induced liver injury. 

MATERIALS AND METHODS 

Experimental animals 

The study design was approved by the Institutional 

Animal Care and Use (IACU) Ethical Committee, 

University of Jos, with approval number: 

UJ/FPS/F17-00379. A total of forty-five (45) adult 

female Wistar rats weighing between 120 – 140 g at 

6 weeks, were purchased from the Livestock 

section, School of Veterinary and Medical 

Laboratory Sciences, National Veterinary Research 

Institute (NVRI) Vom, Nigeria. All experiments 

were carried out at the Vivarium of the same 

Institution. The animals were kept in standard-size 

plastic cages and maintained under laboratory 

conditions at normal room temperature, humidity 

and twelve-hour light and dark cycle. Cleaning of 

the cages was done daily and the rats were fed with 

standard diet (Grand Cereal Animal Feeds, Vom) 

and drinking water ad libitum. The rats were 

acclimatized for two weeks before the 

commencement of the study. The entire rats 

received care in compliance with the guidelines of 

the ethical committee of medical research. 

Afterwards, they were divided into five groups of 

five (5) animals each. NSO was administered via 

oral route with the aid of an orogastric tube. 

 

 

 

 

 

 

 

Plant acquisition and preparation 

Nigella sativa seeds were purchased from a 

commercial shop in Jos metropolis Plateau State, 

Nigeria. The plant seeds were identified by a 

taxonomist at the Department of Plant Sciences 

University of Jos, and authenticated by a Botanist 

from the Federal School of Forestry, Jos. 

 It was given herbarium voucher number of 0768.  

The seeds were prepared for phytochemical and 

elemental analysis, and Soxhlet method was used 

for oil extraction (hexane solvent) at the 

Pharmacognosy Laboratory, Department of 

Pharmacognosy and Traditional Medicine, Faculty 

of Pharmaceutical Sciences, University of Jos, 

Nigeria. Cyclophosphamide (Cycloxan 500 mg), 

manufactured by Zydus Celexa (Cedila Healthcare 

Ltd No. 2 ALEAP Industrial Estate, Medical 

District-500 090 Telengana State, India) was 

obtained from a patent pharmacy in Jos, Plateau 

State, Nigeria. Cyclophosphamide was 

administered at a dosage of 0.5 mg/kg body weight. 

The average weight of the experimental rats was 

120 g (0.12 kg). A stock solution of 

cyclophosphamide was prepared by dissolving a 

known quantity of the drug in an appropriate 

volume of normal saline to achieve the desired 

concentration. The stock solution concentration was 

adjusted to ensure precise and uniform dosing. To 

accurately deliver 0.06 mg per rat, the required 

volume was calculated based on the prepared stock 

solution concentration. A calibrated syringe was 

used to administer the drug via intraperitoneal 

injection, ensuring consistent dosing across all 

experimental groups, and ensured that each rat 

received the intended 0.5 mg/kg dose, maintaining 

accuracy and reproducibility in the study. The group 

and doses administrated are summarized in Table 1. 
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Table 1: Experimental groups (n = 5 per group) 

Experimental Groups Treatment type 

Group I Positive Control (Normal Saline) 

Group II Negative Control (Cyclophosphamide only) 

Treatment group III 200 mg/kg NSO + 0.5 mg/kg Cyclophosphamide 

Treatment group IV 400 mg/kg NSO + 0.5 mg/kg Cyclophosphamide 

Treatment group V 800 mg/kg NSO + 0.5 mg/kg Cyclophosphamide 

  

Statistical analysis 

 

Data were expressed as a mean ± Standard Error in 

mean (S.E.M), and analyzed using one-way analysis 

of variance (ANOVA) to evaluate significant 

difference between groups and the values of p<0.05 

was considered significant. A Turkey post hoc test 

was used to evaluate significant difference between 

groups using Statistical Package for Social Sciences 

(SPSS) version 22 for windows (IBM Corporation 

Released, 2012). 

 

RESULTS 

 

Acute toxicity studies 

 

The oral treatment of 5000 mg/kg body weight of 

NSO to rats resulted in no mortality. The oil extract 

had no effect on the neurological system, since there 

was no change in physical movement or convulsion. 

During the trial, there were no negative changes in 

breathing patterns, feces, urine, or mucous 

membranes. 

Sub-acute toxicity (repeated dose study) 

 

Body and organ weights: Throughout the 

investigation, both the control and all treatment 

groups showed increases in mean body weight 

(Table 2). Throughout the four-week study period, 

however, the mean body weight of the control group 

was substantially higher than that of the treatment 

groups (P < 0.05). In all of the groups, there were no 

significant changes in relative body weights. 

 

Hematological studies: Table 4 shows the 

hematological parameters of the experimental 

animals investigated. In female rats, the white blood 

cell count was considerably lower (p 0.05) in the 

control group than in the highest dosage group (800 

mg/kg body weight). Other metrics were not 

significantly different between the groups. 

Serum biochemistry: The impact of NSO N-

hexane extract on serum biochemical parameters is 

shown in the Table 5. The treatment group had 

greater levels of aspartate transaminase (AST), 

alanine transaminase (ALT), alkaline phosphatase 

(ALP), and urea (p0.05) than the control group, with 

the highest dosage group (800 mg/kg body weight) 

having the highest values. In a dose-related pattern, 

glucose, total cholesterol, and triglycerides 

concentrations reduced (p <0.05) across all 

treatment groups. Total protein, bilirubin, and 

albumin concentrations in the blood did not change 

appreciably. 
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Figure 1: Effect of NSO on body weights of female rats. 
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Table 2.  Effect of NSO on absolute and relative organ weights of female rats 

Values expressed as Means ± S.E.M (n=5) 

Parameters 

(g) 

Group I 

(Positive 

Control) 

Group II 

(Negative 

Control) 

 Group II 

(200 

mg/kg) 

Group III 

(400 

mg/kg) 

Group IV 

(800 

mg/kg) 

Liver 

Absolute 

weight 

Relative weight 

 

3.45 ± 0.28 

1.85 ± 0.20 

 

3.57 ± 0.23 

1.73 ± 0.22 

  

3.37± 0.21 

1.45± 0.12 

 

3.64 ± 0.10 

1.36 ± 0.10 

 

3.30 ± 0.35 

1.55 ± 0.24 

Kidney 

Absolute 

weight 

Relative weight 

 

1.88 ± 0.04 

0.75 ± 0.03 

 

1.68 ± 0.16 

0.83 ± 0.04 

  

1.92± 0.06a 

0.60± 0.03 

 

1.92 ± 0.03 

0.61 ± 0.01 

 

1.86 ± 0.05 

0.58 ± 0.04 

Lungs 

Absolute 

weight 

Relative weight 

 

2.05 ± 0.14 

0.90 ± 0.03 

 

2.03 ± 0.16 

0.70 ± 0.33 

  

2.13± 0.10 

0.96± 0.05 

 

2.20 ± 0.11 

0.92 ± 0.07a 

 

2.37 ± 0.10 

0.99 ± 0.05 

Heart 

Absolute 

weight 

Relative weight 

 

1.31 ± 0.02 

0.22 ± 0.01 

 

1.40 ± 0.23 

0.21 ± 0.04 

  

1.42 ± 0.04 

0.24 ± 0.04 

 

1.51 ± 0.06 

0.23 ± 0.04 

 

1.70 ± 0.03 

0.29 ± 0.02 

Spleen 

Absolute 

weight 

Relative weight 

 

0.81 ± 0.01 

0.37 ± 0.01 

 

0.71 ± 0.06 

0.34 ± 0.03 

  

0.74 ± 0.03 

0.35 ± 0.01 

 

0.71 ± 0.02 

0.36 ± 0.02 

 

0.79 ± 0.01 

0.37 ± 0.01 

Ovaries 

Absolute 

weight 

Relative weight 

 

0.21 ± 0.01 

0.07 ± 0.01 

 

0.23 ± 0.04 

0.05 ± 0.02 

  

0.22 ± 0.03 

0.07 ± 0.01 

 

0.20 ± 0.03 

0.08 ± 0.01 

 

0.20 ± 0.02 

0.07 ± 0.01 

 

Means that are significantly different are presented in columns with different superscripts 

p <0.05. n = number of animals in each group 

The superscripts in the table (a, b, and ab) indicate statistical significance between groups. 
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Table 3 Effect of NSO on hematological parameters of Cyclophosphamide (Cy) induced hepatic toxicity female Wistar rats after 21 days  

administration (n = 5) 

Values are expressed as Mean± S.E.M. The superscripts in the table (a, b, and ab) indicate statistical significance between groups. PCV- packed cell 

volume, RBC- red blood cell, Hb- hemoglobin, MCV- mean corpuscular volume, MCHC- mean corpuscular hemoglobin concentration, WBC- white 

blood cell

Parameters 
Group I 

(Positive Control) 

Group II 

(Negative Control) 

 
Group III 

(200 mg/kg)  

 

Group IV 

(400 mg/kg)  

 

Group V 

(800 mg/kg) 

PCV% 41.25± 0.48 41.35±0.53  39.36±1.37 41.52 ± 1.27 42.18±2.52b 

RBC (x106/μl) 6.54± 0.42 6.43± 0.35  5.36 ±0.51 6.80 ± 0.22 6.86±0.48 

Hb(g/dL) 11.68± 0.38 11.37±0.43  11.45 ±0.26 11.57 ± 0.62 12.47±0.57 

MCV (pg) 57.04± 0.42 56.04±0.32  56.10 ±2.34 57.09 ± 2.06 57.46±2.86 

MCHC (g/dl) 30.78± 0.40 29.68±0.40  29.52 ±1.68 29.48 ± 0.34 28.47±0.54 

Platelets (x103μl) 645.50± 17.46 637.50±2.43  614.86 ± 16.28 628.67 ± 16.02 648.76± 15.62ab 

WBC (x 109/l) 7.62± 0.48 7.42± 0.45  7.44 ±0.66b 7.86 ±0.64b 8.06±0.63a 

Neutrophils (%) 24.04± 1.48 24.12± 1.52  22.34 ±1.62 23.57 ±1.58 24.46±1.86 

Eosinophils (%) 2.02± 0.62 2.12± 0.42  2.87 ±0.47 2.60 ± 0.38 2.75±1.88 

Basophils (%) 0.00± 0.00 0.00± 0.00  0.00 ± 0.00 0.00 ± 0.00 0.00± 0.00 

Lymphocytes (%) 70.46± 1.76 69.43± 1.53  66.80 ±1.78b 68.20 ±1.87 70.40±1.68 

Monocytes (%) 3.05± 0.58 3.02± 0.56  3.40 ±0.65 3.00 ±0.45 3.25± 0.42 
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Table 4 Effect of NSO on Biochemical parameters of cyclophosphamide (Cy) induced hepato-toxicity female Wistar rats after 21days 

administration (n = 5)  

The superscripts in the table (a, b, and ab) indicate statistical significance between groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameters Group I 

(Positive Control) 

Group II 

(Negative Control) 

 Group II 

(200 mg/kg)  

Group III 

(400 mg/kg)  

Group IV 

(800 mg/kg)  

Alkaline Phosphatase (μ/l) 153.26± 6.07 161.24±5.07  152.68± 4.58ab 175.02± 4.78ab 173.67± 6.18a 

Alanine transferase (μ/l) 57.18± 5.82 59.16± 6.72  62.83± 4.55ab 67.25± 5.84ab 75.20± 5.22a 

Aspartate transference (μ/l) 162.48± 7.48 160.42± 4.42  158.03± 8.48b 182.58± 5.53ab 232.25± 6.37a 

Total protein (g/dl) 6.52± 0.26 6.12± 0.23  6.71± 0.22 6.27± 0.29 6.30± 0.22 

Albumin (g/dl) 3.14± 0.07 3.04± 0.03  2.88± 0.09 3.26± 0.17 2.72± 0.15 

Direct Bilirubin (mg/dl) 0.08± 0.05 0.02± 0.08  0.13± 0.01 0.11± 0.01 0.14± 0.02 

Total Bilirubin (g/dl) 0.18± 0.05 0.18± 0.05  0.25± 0.02 0.17± 0.01 0.20± 0.04 

Triglycerides (mg/dl) 102.64± 3.52 104.64± 6.22  61.25± 2.56c 46.00± 2.97d 33.80± 2.71e 

Total cholesterol (mg/dl) 38.36± 3.48 38.64± 3.37  38.60± 2.27 39.60± 4.26 35.75± 2.20 

Creatinine (mg/dl) 0.53± 0.05 0.56± 0.03  0.48± 0.04 0.63± 0.02 0.58± 0.05 

Urea (mg/dl) 24.46± 1.26 24.22± 1.22  24.80± 2.60 25.78± 2.15 26.98± 1.36 

Glucose (mg/dl) 108.53± 3.78 102.24± 3.42  96.77±6.75 74.17± 6.76 89.90± 5.99 
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Histological observation 

The liver sections of the experimental groups 

revealed distinct histopathological variations, which 

were analyzed based on key parameters such as 

portal vein congestion, hepatocyte hypertrophy, 

sinusoidal narrowing, and tissue necrosis. In the 

positive control (Group 1), liver exhibited normal 

histological architecture with a well-defined portal 

vein (PV) and sinusoids (S). There were no 

evidence of necrosis, congestion, or hepatocyte 

hypertrophy observed, indicating the absence of 

hepatic injury. These findings establish a baseline 

reference for normal hepatic morphology. 

The negative control (Group 2): was similar to the 

negative control. The liver maintained a normal 

structural appearance with no evidence of 

congestion or hepatocyte damage. The presence of 

clear sinusoids and intact hepatocytes suggests that 

the experimental conditions did not induce hepatic 

stress in this group (Figure 2). 

Rats in Group 3 showed notable congestion of the 

portal vein. Hepatocyte hypertrophy was evident, 

leading to narrowing of the sinusoids (S). These 

changes indicate early signs of hepatic stress and 

adaptive response to cyclophosphamide toxicity. 

The presence of minimal necrosis suggests that NS 

oil at this dose might exert a partial protective effect 

but insufficient to completely prevent 

cyclophosphamide -induced hepatotoxicity. 

Rats in Group 4 showed severe congestion of the 

portal vein (PV) was observed compared to Group 

3. Increased hepatocyte hypertrophy and sinusoidal 

narrowing were evident. Focal necrosis (N) was 

present, indicating progression of cellular damage. 

These findings suggest that at 400 mg/kg, NS oil 

does not provide significant hepatoprotection and 

may not effectively counteract cyclophosphamide -

induced oxidative stress. 

Group 5 rats had extensive hepatocyte necrosis (N) 

and tissue distortions were observed, indicating 

severe hepatotoxicity. Widespread loss of cellular 

integrity suggests irreversible liver damage. The 

observed findings indicate that a higher dose of NS 

oil (800 mg/kg) does not mitigate 

cyclophosphamide toxicity and may even contribute 

to hepatic stress, possibly due to pro-oxidant effects 

at higher concentrations (Figure 
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2).

 

Figure 2: Photomicrograph of the Liver in all experimental groups, exposed to 0.5mg/kg 

Cyclophosphamide and treated with different concentrations of NS-oil, and the control. H&E Stain, 

Magnification x100 

In Group 1 (A). The liver tissue shows normal appearance with normal central vein (CV) and sinusoids (S). 

Group 2 (B), There is normal appearance without any congestion in the portal vein, and the hepatocytes. 

Group 3 (C). Showed congestion of the portal vein (PV), there is also hypertrophy of the hepatocyte 

resulting in the narrowing of the sinusoids. Group 4 (D). Congestion of the portal vein (PV). There is also 

hypertrophy of the hepatocytes resulting of narrowing of the sinusoids. Tissue necrosis can be seen across 

the tissue. Group 5 (E). Severe necrosis of the hepatocytes (N), and tissue distortions are seen across the 

tissue (Figure 3). 
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Figure 3: Photomicrographs of rat kidneys from all groups, after exposure to 0.5 mg/kg 

Cyclophosphamide, and treated with different dose concentration of NS-oil for 21 days. Group 1. 

(Positive Control). Normal renal corpuscles (black arrows). Group 2. (Negative Control), Group 3. 200 

mg/kg NS-oil + 0.5 m/kg Cy. Group 4. 400 mg/kg NS-oil + 0.5 mg/kg Cy. Atrophy of the renal 

corpuscles. Group 5. 800 mg/kg NS-oil + 0.5 mg/kg Cy. Atrophy of the renal corpuscles, and hypertrophy 

of the renal medulla. H&E Stain, Magnification x100 
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Figure 4.    Hepatic Adenoma in Wistar rats from experimental groups induced with  

Cyclophosphamide; the liver appears reddish-brown with a light speckled and rough surface. 

The arrow shows the liver tumor. 

DISCUSSION 

The acute toxicity investigation demonstrated that 

NSO extract was relatively non-toxic, as no 

treatment-related symptoms of toxicity were 

observed in the animals during the observation 

period. A chemical compound has minimal toxicity 

if the LD50 of the substance is 1000 mg/kg body 

weight 26. Similarly, according to Lorke’s 

classification 27, a substance with an LD50 is 

between 100 and 1000 mg/kg body weight, is 

considered to be relatively hazardous. In this study, 

the LD50 of more than 5000 mg/kg body weight 

indicated that the oil has a wide safety margin, and 

is consistent with the OECD report that such 

compounds are relatively non-toxic28. 

The absence of visible adverse effects on the 

respiratory, neurological, and locomotor systems 

added to the safety of NSO extract. The use of data 

based on acute toxicity for clinical reasons is limited 

by the cumulative effect of drugs at low dosages. 

Acute toxicity is said to have a low predictive value 

for determining the toxicity of chemicals in humans 

and animals 27. Furthermore, drugs might be 

damaging without being lethal. Acute toxicity 

testing, on the other hand, is the first line of defense 

in determining the safety profile of drugs, including 

medicinal plants, and its usefulness in determining 

therapeutic doses. It can also be used to estimate the 

right doses for another research. Because acute 

toxicity studies are limited, it is necessary to 

conduct additional research.  

NSO was given orally for 21 days and did not affect 

mortality. Throughout the study, daily cage-side 

observations revealed no adverse clinical 

symptoms, implying that the extract may be safe at 

the test levels. The weight gain in the extract-treated 

groups was comparable to the control group. The 

fact that the rats gained weight every week implies 

that the extract did not decrease appetite. A large 

drop in mean body weight has been identified as a 

key indicator of toxicity 29. Furthermore, the 

findings demonstrated that both absolute and 

relative values were significant. Furthermore, the 

results demonstrated that oral administration of the 

extract did not affect both absolute and relative 

organ weights. When toxicants were supplied that 

might change either the secretory activities or 

produce inflammation of the organs, several 

investigators observed that a rise or decrease in 

either absolute or relative organ weights reflected 

organ toxicity 30. 

The results indicate that cyclophosphamide induces 

dose-dependent hepatic damage, manifesting as 

vascular congestion, hepatocyte hypertrophy, 

sinusoidal narrowing, and necrosis. While NS oil at 

lower doses exhibited mild hepatoprotective effects, 

higher doses were associated with progressive 

hepatic damage. The observed necrosis and 
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sinusoidal narrowing in Groups 4 and 5 suggest 

insufficient antioxidant defense mechanisms at 

higher doses of NS oil, potentially due to the 

biphasic nature of thymoquinone (the active 

compound in NS oil). Previous studies have 

suggested that low doses of thymoquinone exert 

antioxidant effects, while higher doses may induce 

oxidative stress, leading to cytotoxicity. 

The health state of an animal can be determined 

using hematological measures. NSO administered 

orally at the test dosages for 21 days did not affect 

hematological parameters in the rats, indicating that 

there was no interference with red blood cell 

production. RBCs play a crucial role in the transfer 

of respiratory gases. The fact that there were no 

treatment-related impacts on RBC and Hb suggests 

that the oil extract had no negative impact on the 

blood's oxygen-carrying capacity or the amount of 

oxygen given to the tissues. 

The mean corpuscular volume, mean corpuscular 

hemoglobin and mean corpuscular hemoglobin 

concentration (MCV, MCH, and MCHC) are crucial 

in the diagnosis of anemia 31. Some medicinal herbs 

are known to cause red blood cell breakdown, which 

can lead to anemia 32. NSO does not appear to have 

the ability to cause anemia, hence justifying its use 

in the treatment of drug-related disorders 33. The 

increased total WBC count, suggested that the 

leucocytes' phagocytic function has improved. 

Platelets play a vital function in hemostasis, and 

their decline may have a detrimental effect on 

thrombopoietin levels 34. The increased platelet 

counts after 21 days of NSO extract administration 

suggest that the extract may not create any 

coagulation issues, but it may have the potential to 

improve clotting and reduce hemorrhages.  

Biochemical parameters are helpful indicators of an 

organ's functional integrity. Hepatocellular injury is 

indicated by aminotransferases 35. Alanine amino 

transferase (ALT) is present throughout the body, 

including the liver, kidneys, pancreas, lungs, brain, 

heart, and skeletal muscles, whereas aspartate 

amino transferase (AST) is mostly located in the 

liver 36. Alanine amino transferase is present in the 

cytoplasm of hepatic cells, whereas aspartate amino 

transferase is found in both the cytoplasm and 

mitochondria. The dose-related increased levels of 

these liver enzymes seen in this study indicate that 

NSO extract has not caused hepatocellular damage, 

this is consistent with studies reported by Zadeh 37, 

that linked the pharmacological characteristics of 

Nigella sativa to the presence of thymoquinone and 

its antioxidant qualities 38. Thymoquinone protects 

the liver by inhibiting iron-dependent lipid 

peroxidation, increasing total thiol content and 

glutathione levels, radical scavenging, increasing 

the activity of quinone reductase, catalase, 

superoxide dismutase, and glutathione transferase, 

inhibiting the activity of free radicals in both 

cyclooxygenase and lipoxygenase. As a result, the 

studies emphasize the function of ROS in liver 

disorders as well as the mechanisms of NSO in liver 

damage prevention 39, 40. The current study confirms 

previous information protective effect of NSO on 

toxicity in animal models that might be attributed to 

repeated dosage exposure. 

The variations in serum enzymes levels, might have 

been produced by the oil extracts extended 

treatment. However, an increase in enzymes may 

not indicate systemic toxicity. Although amino-

transferase levels suggest hepatocellular injury, they 

do not always indicate the degree of the damage 41. 

The enzyme alkaline phosphatase (ALP) is found in 

abundance in the microvilli of the bile canaliculi 

and is utilized to check the plasma membrane's 

integrity 42. An increased ALP level in the blood is a 

well-known sign of cholestatic liver disease 43.  

The amounts of total protein, albumin, and bilirubin 

in the blood reflect the condition and degree of 

hepatic damage. The normal concentration of 

protein, albumin, and bilirubin found in the current 

study, implies that the extract did not affect the 

synthetic and secretory activities of liver, and that 

the extract is not fully hepatotoxic. Albumin is the 

plasma protein with the greatest concentration. It 
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distributes a variety of chemicals, including 

medications, and protects the tissues from fluid 

leakage 44. Hemolytic anemia, biliary obstruction, 

and hepatic illness are all linked to elevated levels 

of bilirubin, a result of the ‘heme’ component of 

hemoglobin. The amounts of bilirubin measured in 

this investigation were unchanged, indicating that 

no erythrocytes were destroyed as a result of the 

treatment with the oil extract. 

The findings might potentially imply that the NS-oil 

extract had no effect on hepatic cells' ability to 

excrete bilirubin. Urea molecule produced by 

protein catabolism and expelled by the kidney, is a 

by-product of protein catabolism 45. High protein 

diets, dehydration, acute bleeding, and shock can all 

cause elevated urea levels in the blood 46. The 

elevated quantity of urea found in this study, 

especially at high dose levels, suggests that the 

excretory ability has been compromised in the 

kidneys. The higher creatinine level was also 

indicative of potential nephrotoxicity. Increased 

creatinine levels in the blood are linked to impaired 

renal excretory function as a result of sickness or a 

toxic insult 47. 

The preserved renal corpuscles and cortex, 

however, did not suggest nephrotoxicity in the 

histological results. Flavonoid and tannin have been 

shown to protect the kidneys from nephrotoxicity 
48,49. Plasma cholesterol and triglyceride levels give 

insight into lipid metabolism and the risk of 

atherosclerosis and coronary heart disease 50. The 

lower lipid profile indicated that the extract has no 

lipolytic activity or the potential to cause 

atherosclerosis. Several plants that include tannins 

and flavonoids have been shown to reduce blood 

lipid levels 51. As highlighted, tannins, flavonoids, 

alkaloids, and terpenoids were detected in the n-

hexane Nigella sativa extracted oil in this study. 

The considerable reduction in serum glucose 

concentrations suggests that the extract has a 

hypoglycemic effect. In the liver and kidneys, gross 

and histological examinations indicated no 

abnormalities. There were also minor lesions 

observed in the liver, and were backed up by an 

increase in serum enzyme levels, suggesting that 

there was some hepatic damage. The impact of 

anesthesia at the sacrifice of the animals may be 

linked to that, as the same was observed in the rats 

in both the treatment and control groups. 

CONCLUSION 

This study highlights the dose-dependent effects of 

Nigella sativa oil in ameliorating 

cyclophosphamide-induced liver damage, with 

lower doses offering some protection while higher 

doses appear to cause more harm. These findings 

emphasize the need for further research to 

determine the safest and most effective dose, 

understand the underlying mechanisms, and explore 

its potential use in preventing drug-induced organ 

toxicity. 
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