
Bayoumi et al.                                                                                                                             55 

 

Egypt J. Forensic Sci. Appli. Toxicol.  Vol 20 (3), September 2020.  

POSSIBLE PROTECTIVE POTENTIAL OF ATORVASTATIN AND BLACK 
SEED (NIGELLA SATIVA) OIL IN AMIKACIN-INDUCED 

NEPHROTOXICITY IN ADULT MALE ALBINO RATS 
 

Khaled A. Bayoumi1,2, Amani Abdel Fattah1 and Iman F. Gaballah1 

1- Department of Forensic Medicine and Clinical Toxicology, Faculty of Medicine, Cairo 

University, Cairo, Egypt. 

2- Department of Pathology, Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi 

Arabia. 

ABSTRACT 

Background and Objectives: Amikacin (AMK) has long been utilized as a gainful antibiotic 

in preventing Gram-negative infections. Despite all the profitable impacts, amikacin has significant 

nephrotoxic side effects. The possible protective effects of atorvastatin (ATO) and/or black seed 

(Nigella sativa) oil (NSO) were evaluated in rats with amikacin-induced acute renal damage, in 

which generation of reactive oxygen species plays a noteworthy role. Methods: Rats were treated 

with AMK (30 mg/kg body weight/day, subcutaneously) alone or with ATO (5 mg/kg/day, by 

gavage) and/or NSO (400 mg/kg/day, by gavage) for 2 weeks. Nephrotoxicity was assessed using 

serum parameters in addition to tissue biomarkers of oxidative stress as well as renal 

histopathology. Results: Rats insulted with AMK showed increased serum creatinine and blood 

urea nitrogen. Besides, AMK significantly decreased the antioxidant capacity as reflected by the 

change in levels of malondialdehyde (MDA) and activities of reduced glutathione (GSH) and 

catalase (CAT) in the study. This was supported by the presence of marked morphological 

alterations of the kidney. Whereas pre-treatment with NSO alone protected the rats from AMK-

induced renal toxicity, the nephroprotective effects of NSO-ATO combination were more potent 

than either of the two drugs alone. The simultaneous use of atorvastatin and NS oil resulted in a 

significant improvement of the above parameters of kidney functions and markers of oxidative 

stress as well as attenuation of histopathological alterations.  Interpretation and Conclusion: 

Taken together, the present results indicate that the combination of ATO and NSO significantly 

minimizes AMK-induced nephrotoxicity in albino rats, may be due to their antioxidant properties.  
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INTRODUCTION: 

Aminoglycosides are highly effective 

antimicrobial agents since the introduction of 

streptomycin in 1944. They are used for the 

treatment of severe aerobic gram-ve 

infections and act synergistically against 

certain gram+ve organisms (Swan and 

Kaplan-Machlis, 1999). Most injected 

aminoglycosides are excreted in urine 

unmetabolized but 15% of the filtered load 

binds to megalin; a multi-ligand receptor 

expressed in high levels in proximal 

convoluted tubular cells (including S1 and S2 

segments). It is then followed by their re-

uptake to the inner part of the tubular cells 

where they remain for a long period leading 

to renal affection (pathological and functional 

impairment of plasma membrane, 

mitochondria and lysosome) (Jadhav et al., 

2019).  Aminoglycosides help produce 

massive amounts of hydrogen peroxide by the 

renal cortex inhibiting synthesis of 

phospholipases A2 and glutathione in rats 

(Soejima et al., 2000). The ratio of free 

radical generating to scavenging enzymes 

may be deranged with apprehension of signal 

transduction cascade and disturbance of 

membrane phospholipids increasing cellular 

permeability. Studies have shown the ability 

of gentamicin (GM) to raise the generation of 

ROS metabolites; producing cellular injury 

and necrosis through peroxidation of 

membrane lipids, protein oxidation, and DNA 

damage (Jadhav et al., 2019). 

Aminoglycoside-induced nephrotoxicity 

is characterized by proximal convoluted 

tubule cell necrosis with minor morphological 

changes in glomerular structures. Amikacin 

(AMK) is the most favoured due to its potent 

bactericidal effects, low resistance, 
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synergistic actions with β-lactam antibiotics, 

and being inexpensive. Shockingly, AMK 

exerts intense renal toxic effects even with the 

lowest of doses which may terminate in acute 

renal failure (Wargo and Edwards, 2014). 

Atorvastatin (ATO) is a generally and 

broadly recommended 3-hydroxy-3-

methylglutaryl coenzyme (HMG-CoA) 

reductase inhibitor that treats hyperlipidemia 

and lowers cholesterol (Jabarpour et al., 

2020). Statin therapy, besides cardio 

protective effect, it also builds up a nephro-

protective effect in pre-dialysis chronic renal 

illnesses and in renal transplantation. They 

also owe pleiotropic non-lipid dependent 

impacts including anti-inflammatory and 

antioxidant effects, suppression of 

extracellular matrix production and 

improvements in endothelial function. By 

inhibiting cholesterol biosynthesis pathway, 

statins impede Rho and Ras guanosine 

triphosphatases. Following statin therapy, 

renal antioxidant effects with consequent 

endothelial function regulation of renal 

vasculature may likewise help against 

nephrotoxicity (Jaikumkao et al., 2016).  

More than 75% of less developed 

countries use medicinal plants for their 

primary health care needs due to economic 

reasons (Jamshidi-Kia et al., 2018). Nigella 

sativa (NS), known as black seed, is a 

supernatural occurring herb that grows once a 

year, in Europe, Middle East and Western 

Asia and belongs to the herbal family of 

Ranunculaceae with a wide range of 

pharmacological potential. Clinical and 

animal studies have demonstrated that NS 

extracts show many therapeutic impacts such 

as antidiabetic, antibacterial, antifungal, anti-

inflammatory, immunomodulatory, 

hepatoprotective, nephroprotective, 

gastroprotective and antitumor (Mohammed 

and Al-Suwaiegh, 2016; Farooqui et al., 

2017; Elseweidy et al., 2018; Hosseinian et 

al., 2018; AboSaleh et al., 2019). Based on 

both in-vivo and in-vitro studies, the vast 

majority of these pharmacological effects are 

due to their antioxidant activity which is for 

the most part due to its ability of salvaging 

free radicals and/or hindering lipid 

peroxidation (Ozdemir et al., 2018). In 

addition, NS oil secures kidney tissue against 

oxygen free radicals, preventing renal 

dysfunction and pathological changes (Saadia 

et al., 2019). 

AIM OF THE WORK 

This study was conducted to evaluate possible 

protective effects of atorvastatin and/or 

Nigella Sativa in rat model of amikacin– 

induced nephrotoxicity. 

MATERIALS AND METHODS 

The present experiment was conducted in 

Faculty of Medicine- King Abdulaziz 

University, Jeddah, Saudi Arabia. 

Test Materials: 

- Amikacin (Amikacin®) 500mg/2ml 

vial, Amoun Pharmaceutical Co. (Cairo, 

Egypt). 

- Atorvastatin (Lipitor®) tablets, Pfizer 

Saudi Limited, Saudi Arabia. 

- Black seed oil, Nahdi Medical 

Company, Jeddah, Saudi Arabia. 

Animals: 

Random-bred, male albino rats (Wister 

strain), 200-240 gms were acclimatized for 7 

days prior experimentation, housed in 

stainless steel wire mesh cages with wood 

chips as a bedding. Temperature was kept at 

24±1ºC on a light/dark cycle of 12/12 hours 

and supplied rat chow and freshwater ad 

libitum.    

This study was led according to the 

guidelines for dealing with experimental 

animals of the Biomedical Ethics Research 

Committee, Faculty of Medicine, King 

Abdulaziz University, Jeddah, Saudi Arabia 

(Reference No 92-20). 

Experimental Design:  

According to previous studies and after 

one-week adaptation period, rats were 

randomly and equally sorted into 5 

experimental groups, 7 rats each. Sample size 

was estimated according to Jones et al 

(2004). Equivalent doses for adult male rat 

were calculated by using Paget and Barnes 

(1964): 

• Group I (GI)→ daily subcutaneous 

injection of 1 ml isotonic saline for 2 weeks (-

ve control group).  

• Group II (GII) → daily subcutaneous 

injection of 30 mg/kg AMK (double the 

therapeutic dose) for 2 weeks (Brunton et al., 

2006).  
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• Group III (GIII) → daily dose of 

ATO (dissolved in 500μl of 0.9% normal 

saline at a dose of 5 mg/kg by gavage) for 2 

weeks with AMK (Panonnummal et al., 

2013). 

• Group IV (GIV) → daily dose of NS 

oil - 400 mg/kg (corresponding to 0.46 ml/kg) 

by gavage - for 2 weeks with AMK (Fararh 

et al., 2002).   

• Group V (GV) → AMK, ATO and 

NS oil in the same previously mentioned 

doses for 2 weeks.   

At the end of the experiment, rats were 

anesthetized with 100mg/kg ketamine and 

10mg/kg xylazine. Blood samples from the 

retro-orbital plexus of veins using a 

microcapillary tube were collected into clean 

centrifuge tubes. Animals were then 

euthanized with intraperitoneal injection with 

sodium pentobarbital. Kidneys were 

dissected; right kidneys were maintained in 

10% buffered formaldehyde for 

histopathological study and left ones were 

homogenized in ice-cold isotonic saline for 

assessment of oxidative stress biomarkers. 

 

Serum biochemical parameters: 

Tissue biomarkers of oxidative stress 

Kidney homogenate was used for lipid 

peroxidation products as well as antioxidant 

assays according to: 

- Lipid peroxidation in renal tissues 

(Mihara and Uchiyama, 1978).  

- Glutathione (GSH) (Ellman, 1959).   

- Catalase (CAT) activity (Aebi, 1984).   

Histopathology 

Kidney sections were fixed in 10% 

formalin and embedded in paraffin. 

Microtome sections were stained with 

hematoxylin and eosin (H & E) (Drury and 

Wallington, 1980).  

Statistical analysis: 

Performed using SPSS package (version 22). 

Results are expressed as means ± SEM 

(standard error of mean) and analysed by one-

way analysis of variance (ANOVA) followed 

by Dunnett’s post hoc test. P-values < 0.05 

were taken to be statistically significant. 

RESULTS 

Biochemical findings  

Serum creatinine, urea and BUN levels 

are shown in Table 1.   Statistically significant 

increase was observed in the serum creatinine 

level in the AMK group (p<0.001) compared 

to the control. Treatment with ATO, NS oil or 

combination of both showed significant 

decrease (p<0.05, p<0.01 and p<0.001 

respectively) of serum creatinine as compared 

to AMK group (Table-1). Regarding serum 

urea and blood urea nitrogen levels, 

statistically significant increase was observed 

in the AMK (p<0.001) as compared to the 

control group. Treatment with NS oil alone or 

combined with ATO showed significant 

decrease of serum urea (p<0.01 and p<0.001 

respectively) and blood urea nitrogen (p<0.01 

and p<0.001 respectively) as compared to 

AMK group. On the other hand, ATO alone 

did not significantly improve serum urea and 

blood urea nitrogen levels (Table-1). 

MDA, GSH and CAT levels in kidney 

tissues are shown in Table 2.  In AMK group, 

MDA concentration revealed significant 

increase (p<0.01) as compared to the control. 

Treatment with NS oil alone or combined 

with ATO showed significant decrease 

(p<0.05 and p<0.01 respectively) of MDA 

concentration as compared to AMK group. 

Contrarily, ATO alone did not significantly 

decrease MDA level (Table-2). Considering 

GSH and CAT concentrations, AMK group 

showed significant decrease (p<0.001) as 

compared with control group. Rats treated 

with NS oil alone or combined with ATO 

showed significant increase (p<0.05 and 

p<0.01 respectively) as compared to AMK 

group. In contrast, ATO alone did not 

significantly improve GSH and CAT 

concentrations (Table-2).  

Histopathological Findings 

Normal kidney sections were apparent in the 

negative control group (Group I) with thin 

glomerular basement membrane, normal 

cellularity and normal proximal and distal 

convoluted tubules (Figure 1A). AMK 

injection (Group II) produced renal tubular 

cellular necrosis, cellular debris and 

inflammatory exudates within the lumens of 

renal tubules (Figures 1B and C). Amikacin-

insulted rats treated with ATO (Group III), 

NS oil (Group IV) or both (Group V) showed 

signs of improvement seen in the cortex and 

Bowman's space. This improvement was 
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slight in group III and best seen in Group V (Figures 1 D, E, and F).  

Table-1: Mean values of kidney function tests in the studied groups. 

 

 Creatinine 

(mg/dl) 

Urea 

(mg/dl) 

BUN 

(mg/dl) 

Group I (negative control) 0.562 ± 0.012 19.51 ± 0.18 10.12 ± 0.11 

Group II (Amikacin) 1.408± 0.042### 52.12 ± 0.61### 22.67 ± 0.25### 

Group III (Atorvastatin) 1.272 ± 0.045* 46.07 ± 1.1 21.54 ± 0.68 

Group IV (Black seed oil) 0.822 ± 0.024** 30.87 ± 0.97** 15.14 ± 0.52** 

Group V (both Atorvastatin 

and Black seed oil) 
0.631 ± 0.007*** 20.65 ± 0.65*** 9.01 ± 0.34*** 

BUN: blood urea nitrogen 

Data are presented as mean ± standard error of the mean (SEM).  

### p<0.001 as compared to Group I; *p<0.05, **p<0.01 and ***p<0.001 as compared to Group II.  

 

Table-2: Lipid peroxidation and antioxidant status in kidneys of the studied groups 

 

 MDA 

(nmole/g tissue) 

GSH 

(μg/g tissue) 

CAT 

(μg/sec/g tissue) 

Group I (negative control) 192.9 ± 43.15 3.616 ± 0.366 2.998 ± 0.466 

Group II (Amikacin) 496.9 ± 75.7## 
0.9066 ± 

0.255### 
0.6312 ± 0.184### 

Group III (Atorvastatin) 408.4 ± 61.43 1.133 ± 0.371 0.8963± 0.274 

Group IV (Black seed oil) 275 ± 49.22* 2.204 ± 0.381* 1.457 ± 0.181* 

Group V (both Atorvastatin and 

Black seed oil) 
201.8 ± 49.43** 2.804 ± 0.496** 2.366 ± 0.254** 

MDA: malondialdehyde  

GSH: reduced glutathione  

CAT: catalase  

Data are presented as mean ± standard error of the mean (SEM).  

## p<0.01, ### p<0.001 as compared to Group I; *p<0.05 and **p<0.01 as compared to Group II.  
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Figure (1) 

(A) A photomicrograph of a section in rat kidney from group 1 showing the normal glomeruli (G), 

proximal convoluted tubules (PCT) and distal convoluted tubules (DCT). (H&E 200X). (B) A 

photomicrograph of a section in rat kidney from group II showing necrotic epithelial cells in the 

lumens of renal tubules (arrows) (H&E 200X). (C) A photomicrograph of a section in rat kidney 

from group II showing tubular dilatation (thick arrow), and intratubular casts (translucent arrows) 

and intratubular casts (thin arrow) (H&E 100X).  (D) A photomicrograph of a section in rat kidney 

from group III showing cloudy swelling of the lining epithelial cells of some convoluted tubules 

with narrowing lumens.  (H&E 200X). (E) A photomicrograph of a section in rat kidney from group 

IV showing mild disruption of proximal (PCT) and distal (DCT) tubules with some degenerated 

cells (H&E 200X). (F)  A photomicrograph of a section in rat kidney from group V showing 

regeneration of proximal and distal convoluted tubules (H&E 200X). 

 

DISCUSSION 

Because of its unmistakable role in major 

excretory pathways, the kidney is especially 

vulnerable to toxicity from aminoglycosides 

(AGs). Storage of AGs in the renal cortex 

affects renal function, and when reabsorbed 

by renal tubules they induce nephrotoxicity 

(Souza et al., 2009). Incidence of renal 

toxicity from AGs has exaggerated from 2-

3% in 1969 to 20% in the past decades. This 

exaggeration may be attributed to the wider 

use of aminoglycosides due to the progressive 

development of resistance of gram-negative 

organisms to beta-lactam antibiotics and 

fluoroquinolones (Panonnummal et al., 

2013). Although the precise mechanism of 

AG-induced nephrotoxicity -including 

amikacin which is the most widely used 

semisynthetic aminoglycoside- is not 

completely understood, there is much in-vivo 

and in-vitro proof that the production of free 

oxygen radicals may be involved in the 

pathogenesis of AG-induced renal injury 

(Ozbek et al., 2009 & Abdel-Daim et al., 
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2019). As amikacin-induced nephrotoxicity 

may be attributed to oxidative stress, 

antioxidant agents would possibly be valuable 

in resisting amikacin nephrotoxicity. 

Accordingly, the present study was set out 

with the aim of assessing the protective effect 

of Atorvastatin and/or black seed oil in 

amikacin-induced renal toxicity in albino rats. 

Similar to previous reports (Yaman and 

Balikci, 2010 & Hasanvand et al., 2020), 

results obtained in this study showed that rats 

exposed to amikacin (30 mg/kg b.w./day, 

subcutaneously for 2 weeks)  revealed 

significant increase in the mean values of 

serum creatinine, urea and BUN. Creatinine is 

regarded as one of the foremost reliable 

indicators of renal function efficiency 

especially in early stages of kidney disease 

(Babu et al., 2011). Conversely, urea 

concentrations start increasing only after 

parenchymal injury (Gilbert et al., 1989).  

In the contemporary study, amikacin 

resulted in significant increase in 

malondialdehyde (MDA), the end-product of 

lipid peroxidation, and significant decrease in 

Glutathione (GSH) content and Catalase 

(CAT) activities when compared with the 

negative control group. Glutathione and 

catalase protect cells against toxic impacts of 

lipid peroxidation and their depletion is 

considered as a marker of oxidative stress 

(Rao and Shaha, 2001). These results 

corroborate the findings of a large volume of 

published studies which highly recommended 

the role of reactive oxygen species (ROS) in 

the renal tubular effects of aminoglycosides 

(Martínez-Salgado et al., 2004; 

Parlakpinar et al., 2006; Abdel-Daim et al., 

2019). Through their properties as second 

messengers and inducers of oxidative stress, 

ROS role is increasingly more ostensible in 

mesangial cell impairment (Martínez-

Salgado et al., 2007).  

In accordance with biochemical results in 

the current study, amikacin created various 

histological alterations mostly in renal 

tubules. It is therefore likely that a relatively 

higher load of amikacin reaches the cortex via 

the bloodstream than that entering the 

medulla. These findings broadly support the 

work of other studies (Vecchi et al., 1998; 

Zahid et al., 2007 & Bulut et al., 2016). The 

present study reported the absence of 

glomerular changes as the toxic effects of 

aminoglycosides are mainly tubular. Similar 

results were also described by Bulut and co-

workers (2016). However, Vecchi and co-

workers (1998) revealed focal thrombosis of 

renal vessels along with congestion.  Zahid 

and his colleagues (2007) demonstrated 

glomerular focal hypercellularity and 

congestion. 

On the other hand, administration of 

atorvastatin (5 mg/kg/day, by gavage for 2 

weeks), black seed oil (400 mg/kg/day, by 

gavage for 2 weeks) and both together has 

showed significant decrease in serum 

creatinine as compared to amikacin group in 

the current study. Black seed oil alone and in 

combination with atorvastatin showed 

significant decrease in serum urea and serum 

BUN as compared to amikacin group. In 

accordance, the present study showed that 

black seed oil administration alone and in 

combination with atorvastatin showed 

significant decrease in MDA and an increase 

in GSH and CAT activities as compared to 

amikacin group. Histopathological evaluation 

supports biochemical investigations. 

Atorvastatin rectified serum creatinine but 

failed to deliver any significant improvement 

in oxidative stress and antioxidant parameters 

altered by amikacin use. However, findings of 

the current study do not support the previous 

research of Ozbek and his colleagues (2009) 

who confirmed normalisation of Kidney 

function tests and tissue oxidative stress 

parameters in the gentamicin + atorvastatin 

(10mg/kg/day) group. A possible explanation 

for this inconsistency in the outcome is using 

higher dose of atorvastatin. Another study by 

Jaikumkao and co-workers (2016) showed a 

significant decrease of MDA levels in the 

kidneys of the atorvastatin-treated rats (10 

mg/kg/day) in gentamicin-induced 

nephrotoxicity. What is surprising is that, the 

decreased MDA level was greater with 

atorvastatin pre-treatment than atorvastatin 

post-treatment. It can therefore be assumed 

that the preventive effect of atorvastatin on 

oxidative stress was more effective than the 

post-treatment. This outcome is contrary to 

that of another study which reached the 

conclusion that atorvastatin (10 mg/kg/day, 
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p.o.) could not reduce renal ROS, MDA, 

serum urea and creatinine levels in 

gentamicin-induced nephrotoxicity in rats 

(Mehrzadi et al., 2016). Panonnummal and 

his colleagues (2013) assumed that the 

protective effect awarded by atorvastatin 

against vancomycin-induced nephrotoxicity 

was dose dependent. A dose of 10mg/kg/day 

secured ideal safety by restoring the 

antioxidant status. Interestingly, a higher dose 

of 20mg/kg/day exhibited reasonable degree 

of antioxidant activity but could not provide a 

protective effect. This rather contradictory 

result may be due to direct renal damage 

associated with this dose. Our approach to use 

a low dose of atorvastatin in the current study 

would further reduce the hazard of harmful 

effects. Additionally, it would still provide a 

placebo effect, if present, and alleviate the 

ethical issues concerning the use of placebos. 

Several authors suggested return of placebos 

to clinical practice (McCormack et al., 

2011). 

Statins decrease lipoprotein oxidation and 

ameliorate free radical injury, where 

atorvastatin shows significant antioxidant 

activity against hydroxide and peroxyl 

radicals. Besides, atorvastatin metabolites 

reduce lipoprotein oxidation in many 

oxidative systems (Ozbek et al., 2009). In 

general, there are two statin groups, lipophilic 

and hydrophilic. Atorvastatin, lovastatin, and 

simvastatin are relatively lipophilic, while 

pravastatin and rosuvastatin are hydrophilic. 

The two groups differ in the chemical 

structure and hydrophilic/lipophilic 

properties, resulting in differences in 

pharmacokinetics and pharmacodynamics, as 

well as pleiotropic effects (Kim et al., 2011). 

A recent study demonstrated the superiority 

of lipophilic atorvastatin to hydrophilic 

rosuvastatin in ameliorating renal injury 

parameters in rats (Jabarpour et al., 2020). 

This finding is contrary to the study by 

McWilliam and his colleagues (2020) which 

suggested that rosuvastatin is “the most 

promising candidate” among statins based 

upon its pharmacology.  

The present study signalizes also the 

antioxidative potential of Nigella sativa oil 

that may protect the kidney against amikacin-

induced oxidative toxicity. This protective 

effect might be attributed, at least in part, to 

its ability to remove the reactive oxygen 

species that cause tissue damage, and to 

enhance DNA and protein synthesis essential 

for tissue regeneration (Yimer et al., 2019). 

Most therapeutic properties are due to the 

thymoquinone (TQ) content of this plant, a 

major active chemical component of the 

essential oil (Al-Ali et al., 2008). Yimer and 

co-workers (2019) suggested using Nigella 

sativa as essential nutrients for life for health 

promotion and diseases fighting for its 

marked antioxidant activity. A recent study 

reported that combining N. sativa with 

different conventional chemotherapeutic 

agents cause synergistic effects with the 

consequent reduction of the dose of the 

concomitantly used medicines and optimizing 

efficacy versus toxicity (Yimer et al., 2019). 

The present results broadly support the 

work of other studies in this area linking 

Nigella sativa with kidney protection. Saleem 

and colleagues (2012) revealed that black 

seed oil lowered the values of serum 

creatinine, blood urea nitrogen and 

antioxidant activity as compared to 

gentamicin control group values. In addition, 

it has been reported that NS extract prevented 

the alteration in kidney pathology result from 

monosodium glutamate (MSG) which nearly 

return to their normal texture (Moussa and Al 

Mulhim, 2013). Furthermore, Majeed and 

Tahir (2014) demonstrated that Nigella sativa 

co-administration with amphotericin B 

(AmB) significantly reduced serum urea and 

creatinine, indicating considerable protection 

afforded by Nigella sativa extract. However, 

when mice were given NS extract after the 

period of treatment with AmB, the toxic 

effects of the drug persisted thus indicating 

that NS did not reverse the toxic effects 

produced earlier by the drug. Quadir and 

colleagues (2017) established that oral 

administration of n-hexane extract of Nigella 

sativa produced appreciable amendment from 

the nephrotoxic action of gentamicin in rats. 

A more recent study showed that Nigella 

sativa extract at 100 and 200 mg/kg in 

preventive and preventive + treatment groups 

combined with Vitamin E were able to 

improve renal tissue impairment and 



Bayoumi et al.                                                                                                                             62 

 

Egypt J. Forensic Sci. Appli. Toxicol.  Vol 20 (3), September 2020.  

oxidative stress caused by cisplatin in the rat 

kidney. (Hosseinian et al., 2018) 

In conclusion, based on the results 

obtained from the present study, we can infer 

that atorvastatin and black seed oil 

administered together can protect against 

amikacin nephrotoxicity. Co-administration 

of both drugs is more valuable than the intake 

of either of them alone. We used lower doses 

of atorvastatin than previous similar studies 

and this would further decrease the risk of 

adverse effects. This may be valuable for 

clinicians, especially on treating elderly 

patients.  

FUTURE RESEARCH WORK: 

Additional studies on different dose 

schedules and time – intervals are required to 

gain the best results and to define the exact 

mechanism/s by which atorvastatin and/or 

black seed oil protect against amikacin – 

induced renal toxicity. 
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يفا( في التأثيرات السامة لعقار األميكاسين على كلى  الحبة السوداء )نيجيال سات وزيت المحتمل لألتورفاستاتين   التأثير الوقائى

يضاء البالغة ذكور الفئران الب  

 1,2, أماني عبد الفتاح  بيومي1, إيمان فوزي جاب  هللا  1.  خالد عبد الفتا ح  بيومي

 

جمهورية مصر العربية.  -جامعة القاهرة -كلية الطب  -والسموم اإلكلينيكية  الشرعيقسم الطب  -1  

المملكة العربية السعودية.  -جدة -زعبد العزيجامعة الملك  -كلية الطب  -قسم الباثولوجيا -2  

 

 

سع وهو األمر  يعتبر األميكاسين من أكثر المضادات الحيوية كفاءة إال أن تأثيره السمي على الكلى يحد من استخدامه على نطاق وا

كاسين. وقد أجريت هذه الدراسة لتقييم  يتعزوه بعض الدراسات الحديثة إلى العوامل المؤكسدة الضارة الناتجة عن استخدام األم  ذيال

عتالل الكلوي السمي الناتج عن األميكاسين. تمل لألتورفاستاتين وزيت الحبة السوداء في حاالت االالدور الوقائي المح   

م( و/أو  مجم/كجم بالف  5كجم تحت الجلد( بمفرده أو مع األتورفاستاتين )مجم/  30ار األميكاسين )بعق  ولهذا الغرض تم حقن الفئران

( السوداء  الحبة  أس    400زيت  لمدة  بالفم(  الكلى  بوعينمجم/كجم  لوظائف  الكيميائية  التحاليل  اجراء  عمل  تم  المدة  نهاية  وفى   .

.كلىفحص أنسجة الباإلضافة إلى  ودالالت التوتر التأكسدي  

ن في الفئران التي تم حقنها بعقار األميكاسين  وقد أظهرت نتائج الدراسة وجود ارتفاع دال إحصائياً في مستويات اليوريا والكرياتيني

دة للتأكسد من أثيره على زيادة نواتج أكسدة الدهون من جانب ونقص تركيز الجلوتاثيون وكذلك نشاط اإلنزيمات المضا إلى جانب ت

الحبة السوداء إلى . عضد ذلك وجود تغيرات هستوباثولوجية ملحوظة بنسيج الكلى. وقد أدى معالجة الفئران بزيت  الجانب اآلخر

التأثيرات السمية لألم يكاسين إال أن تلك الحماية كانت أفضل ما يمكن عند إعطاء عقار األتورفاستاتين مع زيت  حماية الكلى من 

عها بعقار األميكاسين. اء في الفئران التي تم تجريالحبة السود  

الناحية الوظيف  ية والخلوية يمكن استنتاج أن لعقاري األتورفاستاتين وزيت ومن نتائج هذه الدراسة والتي أثبتت وجود تحسن من 

الفئران. الحبة السوداء دور وقائي عند إعطائهما معاً ضد االعتالل الكلوي السمي الناتج عن األميكاسين في   

 

 

 


