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Abstract : 

The aim of the present study was undertaken to evaluate the effect of pumpkin oil and olive 

oil and their combination on Gentamicin sulphate ―GS‖-induced nephrotoxicity in adult 

male albino rats(Sprague –Dawley strain). 40 adult male albino rats were used in this study 

(8 rats/group).Group one ―control‖ (C) was injected with sterile saline; group two (GS) was 

injected with GS at a dose (100mg/kg), intra-peritoneal  (i.p.) for 7 consecutive days, group 

three (GP) was injected with GS and supplemented with ―pumpkin oil‖ (288mg/ 1Kg 

b.wt/daily) ,group four (GO) was injected with GS and supplemented with ―Olive oil‖ ( 1.5 

ml/ 1Kg b.wt/daily) and group five (GPO) was injected with GS and supplemented with 

―pumpkin oil‖ plus ―olive oil‖ the experiment last for one month. Serum urea, creatinine 

and uric acid levels, oxidative stress parameters, and histopathological examination were 

investigated.  Results  revealed (1) significant decrease in TAC and SOD and significant 

increase in MDA , ALP ,urea, creatinine ,uric acid, and histopathological alterations in 

kidney tissue  (light microscopy) in group exposed to GS. (2) Significant improvement in 

the measured parameters of groups subjected to GS and supplemented with pumpkin oil 
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and olive oil. Conclusively, it was obvious that the supplementation with pumpkin or/and 

olive oil to rat exposed to oxidative stress was associated with improved, anti-oxidative 

parameters, kidney function, and histology of renal tissue. 
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1. Introduction 

Nephrotoxicity is one of the most common kidney problems and occurs when body is 

exposed to toxin or drug like amino-glycoside antibiotics. Gentamicin sulphate (GS) can 

adversely affect the kidney resulting in acute renal failure, chronic interstitial nephritis and 

nephritic syndrome because there is an increasing number of potent therapeutic drugs 

(Mohana Lakshmi et al., 2012). GS is commonly used for the treatment of Gram-negative 

bacterial infection. In many cases, it has been the only effective drug against bacterial 

strains which were resistant to other antibiotics, but its nephrotoxic effect limits its 

administration (Salgado et al., 2007) 

GS increases the generation of reactive oxygen species (ROS) such as superoxide anions, 

hydroxyl radicals, hydrogen peroxide and reactive nitrogen species in the kidney (Nitha 

and Janardhanan,2008). ROS also activate nuclear factor kappa β that plays a key role in 

the induction of inflammatory process(Lopez-Novoa et al.,2011).Abnormal production of 

ROS may damage some macromolecules to induce cellular injury and necrosis via several 

mechanisms including peroxidation of membrane lipids, protein denaturation and DNA 

damage(Parlakpinar et al.,2005).GS reduces the activity of renal antioxidant enzymes like 

catalase (CAT), glutathione peroxidase (GPX) and the glutathione content, gentamicin also 

acts as an iron chelator and the iron-gentamicin complex is a potent catalyst of radical 

generation(Polat et al., 2006). 
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Kidney tissue are highly susceptible to damage caused by reactive oxygen species (ROSs)  

(Ozbek, 2012).Numerous histopathological changes affect kidney tissue  starting from 

tubular or interstitial changes to nephropathy as a result of exposure to toxins(Silva, 2004). 

Various medicinal plants are prescribed for the treatment of renal damage (Palani et al., 

2009).Medicinal plants are widely used for their effectiveness and less side effects (Tohidi 

et al., 2011). 

Pumpkin is one such plant that has been frequently used as functional food or medicine 

(Caili et al., 2006).Pumpkin (Cucurbitapepo L.) seed and seed oil have macro- and micro-

constituent compositions. They are a rich natural source of proteins, phytosterols. 

Polyunsaturated fatty acids, antioxidant, vitamins ―such as carotenoids and tocopherol‖ and 

trace elements ―such as zinc‖ (Makni et al., 2008).Pumpkin seed oil  improves the free 

radical scavengers in the heart and kidney (Al-Zuhair et al., 2000) 

Olive oil contains many compounds with antioxidant activity, mostly phenolic compounds 

which classified into a lipophilic group (tocopherols mainly), a hydrophilic group (phenolic 

acid and flavonoids) and oleuropein (a non-toxic secoiridoid, which are hindered phenolic 

chain breaking antioxidants, and the chain breaking antioxidants are highly reactive with 

free radicals and form stable compounds that do not share in the oxidation chain reaction 

(El Diwani et al., 2009).Various studies reported that olive extracts possess different 

pharmacological properties with anti-atherosclerotic, hypotensive, anti-inflammatory, 

antioxidant, anti-thrombic and hypoglycemic effects (Wainstein et al., 2012; Kumral et 

al., 2015). Therefore, olive oil is used for alleviation of  biochemical, physiological and 

histopathological alterations of different diseases (Kumral et al., 2015; 

Al-Attar et al., 2016, 2017). 
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The present work aimed to assess the protective and antioxidant effects of pumpkin oil and 

olive oil against GS-induced nephrototoxicity by investigating their antagonistic actions on 

the physiological and histopathological alterations in male albino rat. 

 

2. Materials and Methods 

2.1. Animals and Experimental design 

The study was conducted in the experimental laboratory of Physiology Department, Faculty 

of Veterinary Medicine Cairo University. The Institutional Animal Care and Use 

Committee (IACUC) of Cairo University approved the protocol of the experiment (IACUC 

protocol No (VetCU1022019075). Animal experiments conformed to the guidelines of the 

National Institutes of Health (NIH).  

40 adult male albino rats Sprague –Dawley strain (150gmb.wt). The rats were equally and 

randomly divided into five groups (8 in each) namely control which injected with sterile 

saline; second group injected by GS at a dose 100 mg/kg. intraperitoneally (i.p.) for 7 

consecutive days, the third group was subjected to GS and supplemented with ―pumpkin 

oil‖ (288 mg/ 1Kg b.wt/ daily) (Hongji and Jongro-gu, 2009),while  the forth group was 

subjected to GS and supplemented with ―Olive oil‖ ( 1.5 ml/1Kg b.wt/ daily) and those of 

the fifth group was subjected to GS and supplemented with ―pumpkin oil‖ plus ―olive oil 

for one month. Water and basal diet were provided ad libitum during the experimental 

period (30 days).  All supplementation were administrated orally by gavage every day, 1 h 

before gentamicin injection. All experimental procedures were conducted in accordance 

with the guide to the care. 
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2.2. Chemicals and reagents 

Gentamicin sulphate (GS) was purchased from Sigma-Aldrich Chemicals 

(St.Louis,MO,USA).Pumpkin seed oil and olive oil was obtained from Arab Company for  

Pharmaceutical and Medicinal Plants, ―MEPACO'',Egypt. All biochemical assay kits were 

purchased from Randox Laboratories Ltd, Diamond Road Crumlin, Co., Antrim, United 

Kingdom, BT294QY. 

 

2.3. Samples collection and analysis: 

After 30 days treatment, all animals were fasted for 12 h, and then blood samples were 

collected from the animal’s eye plexus under diethyl ether anesthesia. Samples were 

allowed to clot for 20 min at room temperature and then centrifuged at 3000 rpm for 10 min 

for serum separation for determination creatinine, urea and uric acid. After the collections 

of blood samples, animals were sacrificed and the kidney of each animal was dissected out. 

One Kidney was washed and weighed thoroughly with ice-cold normal saline (10%, w/v) 

and homogenates were prepared in phosphate buffer saline (50 mmol/l, pH 7).Homogenates 

were centrifuged at 10000 rpm (4°C) for 10 min, to determine Superoxide dismutase 

activity (SOD)(Jewett and Rocklin, 1993), total antioxidant capacity (TAC) (koracevic, 

2001) and lipid peroxidation expressed in Malondialdehyde (MDA) (Yoshioka et al. 1979) 

Alkaline phosphatase (ALP) (Teitz, 1970). 

2.4. Histopathology and immunohistochemistry:  

2.4.1. Light microscopy 

At the end of the experiment, kidneys were rapidly obtained from the rats in different 

groups and immediately fixed in 10% neutral buffered formalin (NBF) for 24–48 h. The 

samples were dehydrated in ascending dilutions of alcohol. Specimens were cleared in 

xylene,embedded in paraffin and then cut to obtain 5-μm paraffin sections. De-waxed serial 



Vol 27, No. 1;Jan 2020

35 office@multidisciplinarywulfenia.org

 

sections were subjected to haematoxylin and eosin (H&E) staining for histopathological 

examination (Bancroft and Gamble,2008). 

2.4.2.Immunohistochemistry: 

2.4.2.1. Proliferating Cell Nuclear Antigen (PCNA): 

PCNA was used for identification of mitosis, it was performed on paraffin kidney sections 

from each group and mounted on positively charged super host glass slides. Antigen 

retrieval was performed in sodium citrate buffer (PH 6.0) (2 cycles of 15 minutes each). 

Endogenous peroxidase activity was blocked via using 0.05% hydrogen peroxide for 15 

minutes. Non-specific binding was blocked by using ultra violet Block (Thermo Scientific, 

Cheshire, UK), then the slides were incubated overnight at 4ºC with primary antibodies 

against PCNA (Thermo Scientific). Biotinylated- secondary antibodies were used followed 

by streptavidin-biotin-peroxidase method. The immunological reaction was visualized via 

using diaminobenzidine. All sections were counter-stained with haematoxyline. The 

sections were washed with phosphate buffered saline after each step. Negative controls 

were included using non-immune serum in place of the primary or secondary antibodies. 

The method used as outlined according to Ramos-Vara (2005). 

2.4.2.2. cyclooxygenase enzyme 2 (COX-2) protein: 

Different kidney sections were deparaffinized in xylene and rehydrated in graded alcohol. 

Drops of Hydrogen Peroxide Block (Thermo Scientific, USA) were added to block the 

endogenous peroxidase activity. The tissues were pretreated with 10 mM citrate buffer, pH 

6.0 in the microwave oven at 500W for 10 min for antigenic retrieval. The slides were 

washed with PBS, and blocked with ultra V Blocking solution (Thermo scientific, USA) for 

5 min. Sections were incubated overnight at 4ºC in a humidified chamber with the 

following primary antibodies rabbit anti-COX2 polyclonal antiserum (Cayman Chemical, 
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Ann Harbor, MI) at a 1:50 dilution. The sections were rinsed again with PBS, then 

incubated with a biotinylated goat anti-rabbit antibody (Thermo Scientific, USA) for 10 

min. The sections were rinsed again with PBS. Finally, sections were incubated with 

Streptavidin peroxidase (Thermo scientific, USA). To visualize the reaction, slides were 

incubated for 10 min with 3, 30 diaminobenzidinetetrahydrochloride (DAB, Sigma). The 

slides were counterstained with hematoxylin then dehydrated and mounted. Primary 

antibodies were omitted and replaced by PBS for negative controls. 

Both PCNA and COX2 stained sections were examined using LeicaQwin 500 analyzer 

computer system (Leica Microsystems, Switzerland) in Faculty of Dentistry, Cairo 

University. The image analyzer was calibrated automatically to convert the measurement 

units (pixels) produced by the image analyzer program into actual micrometer units. 

PCNA and COX2 immunostaining were measured as area % in a standard measuring frame 

in five fields in each group using magnification (x400) by light microscopy transferred to 

the screen. The areas showing PCNA and COX2 positive brown immunostaining were 

chosen for evaluation regardless the intensity of staining. 

 

2.5. Statistical Analysis 

Data are presented as means ±S.E. and analyzed by one way ANOVA using Costate 

computer program Costat version 6.400 (copyright© 1998-2008 coHort software) 

according to the method of Snedecor and Cochran (1980).  Groups were compared using 

the calculated least significant difference test (LSD) at the at P value ≤ 0.05. 

 

3. Results 

3.1. Impact of pumpkin oil and olive oil supplementation on  tissue antioxidant 

parameters , MDA  and ALP of rat subjected to GS nephrotoxicity (means ± SE). 
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Data presented in table (1) illustrate the average of some antioxidant parameters in kideny. 

Values revealed a significant decrease of superoxide dismutase and total antioxidant 

parameters of rats subjected to GS as compared with control values at P< 0.05.While; 

groups subjected to GS and supplemented with pumpkin oil and olive oilshowed a 

significant improvement in all these parameters comparing with the GS group. 

Moreover, the results recorded that there was significant increase of  MDAin groups 

subjected to GS  and significant decrease in  group supplemented with pumpkin oil and 

olive oil as compared with the control value . At the same time,  the values revealed 

significant decrease ( at P< 0.05 ) in average kidney enzyme markers (alkaline phosphatase) 

of rats subjected to GS as compared with control values, While; groups subjected to GS and 

supplemented with pumpkin oil and olive oil showed a significant improvement in ALP 

value. 

3.2. Protective role of pumpkin oil and olive oil supplementation on  serum urea, 

creatinine and uric acid of rat subjected to GS nephrotoxicity (means ± SE). 

Data presented in table (2) illustrate the average of serum urea, creatinine and uric acid. 

Values revealed a significant increase in groups subjected to GS  and significant decrease in  

group supplemented with pumpkin oil and olive oil as compared with the control value ( at 

P< 0.05 ) . 

 

3.3. Histopathology and immunohistochemistry: 

3.3.1. light microscopic examination: 

Light microscopical examination for the control group revealed renal cortex with normal 

renal corpuscles, proximal and distal convoluted tubules. Each renal corpuscle was formed 

of glomerular capillary tuft surrounded by Bowman's capsule which was consisted of 

parietal layer and visceral layer separated by urinary space. Proximal convoluted tubules 
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(PC) were lined by truncated pyramidal cells with well-developed brush border. The cells 

appeared with large rounded nuclei and had acidophilic cytoplasm. Distal convoluted 

tubules (DC) were lined by low cuboidal cells. The cells had less acidophilic cytoplasm and 

rounded nuclei  (Fig.A1). Renal medulla consisted of collecting tubules that lined by simple 

cuboidal cells, loop of Henel's and interstitial tissue contained blood capillaries (Fig.A2). 

In GS-exposed group, there was several histo-pathological alterations in the renal tissue 

when compared with the control group. The cortex showed glomerular degeneration and 

wide urinary space and other glomeruli revealed mild enlargement. Moreover, the 

interstitial tissue appeared filled with blood. The epithelial lining of  (PC) appeared with 

loss of the brush borders and swollen karyolitic  nuclei.  Others appeared with desquamated 

epithelium. Also, the same alterations recorded in the (DC). Some of the distal convoluted 

tubules showed flattened lining epithelial cells and others showed loss of their nuclei and 

cytoplasm inside lumen. Moreover, there was hyalinization in some tubules in some areas 

(Fig.A3). 

In the renal medulla, there was hyalinization in some areas and the intra-tubular 

proteinaceous casts. In addition to vascular congestion and perivascular oedema in between 

tubules. Also, there were lymphocytic infiltration. Flattened lining epithelial cells of 

collecting tubules. Some tubules showed swollen karyolitic nuclei (Fig.A4). 

In pumpkin oil co-treated group and olive oil co-treated group, there was improvement in 

the structure of the kidney tissue with slight histopathological alterations exist in the renal 

cortex and medulla (Fig.A5,A6,A7&A8).  

On the other hand, the combination of both pumpkin and olive oil co-treated group, showed 

nearly normal renal cortex and medulla (Fig.A9&A10). 
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3.3.2. Immunohistochemistry: 

Both PCNA ―a nuclear apoptotic factor‖ and COX2―a cytoplasmic apoptotic factor‖ 

revealed a strong brown immunoreactivity in the renal tissue of the GS exposed group when 

compared with the control group. On the other hand, the co-treated groups revealed 

improvement in the renal tissue in both PCNA and COX2 (Fig.B & Fig.C) 

4. Discussion 

Kidneys are the organ that has numerous biological roles. Their primary role is to maintain 

the homeostatic balance of body fluids by filtering and secreting metabolites (such as urea, 

uric acid and creatinine) and minerals from the blood and excreting the nitrogenous wastes 

along with water, as urine (Abd El-Rahman, 2016). Nephrotoxicity is an inherent adverse 

effect of certain anticancer drugs, antibiotics and other synthetic molecules. Gentamicin 

sulphate (GS) is considered as one of the aminoglycoside antibiotics which cause 

nephrotoxicity and produce ROS. ROS may damage some macromolecules to induce 

cellular injury and necrosis via peroxidation of membrane lipids, protein denaturation and 

DNA damage (Chaware, 2012).GS reduces the activity of renal antioxidant activity 

(Balakumar et al .,2010) 

The present investigation recorded that a reduction in antioxidant status (SOD and TAC) 

and kidney enzyme markers (ALP) and an appreciable increase in the levels of lipid 

peroxidation(MDA), serum creatinine, urea and uric acid was noted in GS group.GS 

increases the generation of reactive oxygen species (ROS). Free radical scavenging 

enzymes such as catalase, superoxide dismustase are the first line cellular defense enzymes 

against oxidative injury(Nitha and Janardhanan,2008). The equilibrium between these 

enzymes is an important process for the effective removal of oxygen stress in intracellular 

organelles (Yeh et al., 2007).The mammalian plasma membrane, which is rich in 

polyunsaturated fatty acids, can be easily damaged by the reaction of ROS, such as OH⋅, 
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and the polyunsaturated fatty acids. This mechanism is widely known as the lipid 

peroxidation reaction (Agarwal et al., 2003) and measured as malondialdehyde (MDA) 

level, which is the end-point reaction product of lipid peroxidation (Baumber et al., 2000). 

The result revealed significant decrease in ALP in group injected by GS this may be due to 

oxidative stress may result in membrane lipid peroxidation and, ultimately, tissue damage 

and loss of kidney functions. Therefore, estimate of this enzyme (alkaline phosphatase) 

have been  recommended as markers for kidney function.The  results are  agree with those 

of Sawiress et al. (2011) who showed that rats under oxidative stress resulted in a decrease 

in alkaline phosphatase, gamma glutamyltransferase and lactate dehydrogenase activities. 

The decrease in its activity was correlated with the state of germ cell loss (Kumar et al., 

2003). The decrease in tissue ALP activity may be derived from the injury to the brush 

border membrane of the renal tubular cells caused by GS induced nephrotoxicity. ALP may 

be a marker for involvement of the kidneys in pathological processes and an indicator of 

complete treatment ( Leibovitch et al.,1991 ). 

Urea is the nitrogen containing end product of protein catabolism. The concentration of 

urea is elevated when glomerular filtration rate (GFR) is markedly decreased in renal 

apathies. Moreover, urea concentration begins to rise only after parenchymal tissue damage 

caused by GS (Safa et al.,2010). Creatinine derives from endogenous sources by tissue 

creatinine breakdown and its clearance enables a quite good estimation of the 

GFR.Gentamicin is filtered through glomeruli into tubular urine, that binds with anionic 

phospholipids, such as phosphatidyl inositol or phospholipdyl serine, in brush border 

membrane of proximal tubular cells reabsorbed actively via pinocytosis process into tubular 

cells, taken up by lysosomes and thereafter produces phospholipidosis (HU et al., 1996). 

The drug enters into the cells by adsorptive/receptor mediated endocytosis after binding to 

acidic phospholipids and megalin and is found essentially in lysosomes. Animals treated 
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with low, therapeutically relevant doses of aminoglycosides (GS) show both lysosomal 

phospholipidosis and apoptosis in proximal tubular cells(Suzuki et al.,1995). The 

mechanism behind elevated serum urea, uric acid and creatinine might be that the 

gentamicin increases the entry of Ca+2 in the mesangial cells leading to reduced glomerular 

filtration rate (Stojiljković et al., 2008). 

Our microscopic investigation for GS exposed group revealed renal tissue with multiple 

histopathological alterations. This explained by (Oduola et al., 2010) who mentioned the 

reason for the high susceptibility of the kidney tissue to toxicants; it was due to its role in 

filtration of a high volume of blood which makes toxicants concentrated in the renal 

tubules.   

The renal cortex showed  glomerular degeneration and wide urinary space and mild 

enlargement of the glomeruli this agrees with the result of Stojiljkovic et al., (2008) 

The COX2 revealed strong immune reactivity in the epithelial lining of the renal tubules in 

the GS exposed group. 

Kumar et al., (1999) mentioned that the tubular necrosis is due to the increase of 

intracellular free oxygen radicals which lead to  irreversible cellular injury process due to 

the activation of lysosomal enzymes.  

In  addition, there was tubular vacuolization in the GS exposed group. Kumar et al., (1999) 

and Cos¸kun (2007)mentioned that the cellular swelling and tubular vacuolization are 

reversible changes occurred due to plasma membrane damage and so loss of osmotic 

balance and elevation of intracellular calcium. 

Moreover, PCNA revealed strong immunoreactivity in the nuclei of the affected tubules. 

Some of the renal tubules showed swollen and karyolitic nuclei this come with the result of 

Irfan et al., (2010) 
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Our histopathological results agree with that of Irfan et al., (2010)who reported necrosis 

and loss of brush borders of the epithelial lining of (PC) in the GS exposed group. In 

addition to the presence of hyalinization in some tubules in some areas. 

Extensive tubular necrosis, desquamation and dilatation, brush border loss, and occasional 

protein casts were observed in the cortical regions of the gentamicin group. Tubular 

morphology appeared normal in the medulla, except 

In the same concern, Mohamadi Yarijani et al., (2016) reported vascular congestion,  

perivascular oedema in between tubules and lymphocytic infiltrations as we found in our 

results. 

Medicinal plants and herbal drugs are widely used for the treatment of many diseases 

because of their effectiveness and less side effects in addition to their low cost (Venkatesh 

et al., 2003; Tohidi et al., 2011). 

Antioxidants are believed to play a very important role in the body defense system against 

ROS (Boxin et al., 2002).Record et al. (2001)who foundantioxidants may be classified 

into Enzymatic antioxidant and non Enzymatic antioxidant(vitamin E, vitamin C and 

phenolic compounds). 

In our study, co-treated groups subjected to GS and supplemented with pumpkin and/or 

olive oil showed significant increase of antioxidant parameters and decrease of lipid 

peroxide, higher tissue ALP, significant decrease in urea,creatinine and uric acid.The 

reported results agreed with those of Xu (2000) who found that pumpkin polysaccharide 

could increase the SOD and GSH-Px activity and reduce the MDA content in tumor mice 

serum.Moreover, Ahmed et al. (2009) reported that pumpkin seed oil administration 

showed a significant elevation in the striatum and serum glutathione level at all-time 

intervals in adult male albino rats. Pumpkin seeds of Cucurbitapepo L. a herbaceous plant 

of Cucurbitaceae family, contain linoleic acid and fatty acid(Al-Khalifa, 1996). Theymay 
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have beneficial effects in health and may prevent chronicdiseases (Al-Khalifa, 

1996;Kumar et al., 2006).  

Olive oil contain many compounds with antioxidant activity, mostly vitamin E and phenolic 

compoundswhich are present naturally in vegetables, fruits and grains exhibit wide range of 

physiological properties and possess the ability to reduce oxidative stress (Middleton et al., 

2000). The present findings go hand by hand with that ofAl-Azzawie andAlhamdani 

(2006) who reported that olive product improved antioxidant enzymes of rabbits under 

oxidative stress. 

Therefore, antioxidant minimizes the complications associated with oxidative stress 

(Asgaryet al., 2002). The improvement in ALP activities may be attributed to the fact that 

antioxidant has a role in maintaining the physiological integrity of tissue (Ceroliniet al., 

2006)protecting againstenzyme leakage. 

All supplementation significantly protected the elevation of GS-induced serum creatinine , 

urea levels and uric acid may be due toprotective effect of pumpkin and olive oil  

againstgentamicin induced nephrotoxicity which was evident from thelowered serum urea 

and creatinine levels. These results agree with Abd El-Rahman (2016) who reported that 

olive leaf preventing the elevated serum urea and creatinine levels. 

On the microscopically level, our result did not demonstrate substantial difference between   

the pumpikin oil and olive oil co-treated group as it was similar to the normal cyto-

architecture. On the other hand, the pumpikin oil co-treated group and olive oil co-treated     

showed improvement in the renal tissue with little affection. These affections were more in 

olive oil co-treated group than pumpkin oil co-treated group. 

Zari and Al-Attar (2011) studied the protective effect of olive oil on the carbendazim-

exposed rats and recorded a marked enhancement of the histopathological alterations. They 

explained this improvement by the ability of olive leaves extract to prevent the decrease in 
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the antioxidant defense system and direct free radical scavenging.Moreover,Tavafi et al. 

(2012) andAl-Attar et al., (2015)reported the ameliorative effect ofolive oil on 

thehistopathological alterations of the renal tissue.  

The improvement in the renal tissue in the pumpkin co-treated in our result explained by  

Kandiel et al., (2018) who reported the antiapoptotic properties of pumpkin and its role 

in increasingBCL-2 and decreasing BAX gene expression levels 

 

5. Conclusion 

In conclusion, supplementation of rats with pumpkin oil and olive oil was associated with 

improvement of kidney functions (antioxidant parameters and enzymes) and reduction of 

oxidative stress and urea ,creatinine and uric acid .Moreover, The nephroprotective activity 

of pumpkin oil and  olive oil may be due to the presence of phenolic compounds and 

flavonoids. Phenolic compound may be more effective for scavengers of reactive oxygen 

species. In addition, administration of pumkin oil plus olive oil indicated better protection 

against GS-induced nephrotoxicity. 
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Table: 

Table (1): Impact of pumpkin oil and olive oil supplementation on antioxidant 

parameters, MDA and ALP of rat subjected to GS nephrotoxicity (means ± SE). 

Parameter C GS GP GO GPO 

      

SOD (U/g tissue) 650.30± 

16.17 b 

433.50 

± 13.17d 

570.80 

±16.67c 

560.77 

± 13.85 c 

679.00 

± 15.30 a 

TAC (µm/L) 

2.61 

± 0.18 b 

0.71 

± 0.15 e 

1.95 

± 0.25 c 

1.68 

± 0.12d 

2.95 

± 0.25 a 

MDA 

('nmol/g.tissue) 

17.12 

 ± 5.14 d 

33.00  

± 2.28 a 

19.96  

± 1.91 b 

18.82  

± 1.07 b 

15.55  

± 1.11 e 

ALP(IU/mg tissue) 

1195.00 

±18.67 a 

678.33 

± 21.17c 

1125.00 

± 25.50 b 

1122.12 

±19.60 b 

1199.00 

±15.33 a 

Different subscripts within a row indicate a significant treatment effect (P≤ 0.05) ( n : 8 rats / group). C (control), 

GS (gentamicin sulphate), GP (gentamicin+pumpkin), GO (gentamicin+olive), GPO (gentamicin+ pumpkin + Olive 

oil). SOD (dixorepuse Dismutase), TAC (Total antioxidant capacity), MDA(Malondialdehyde) and ALP(alkaline 

phosphatase). 
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Table (2): Impact of pumpkin oil and olive oil supplementation on antioxidant 

parameters, MDA and ALP of rat subjected to GS nephrotoxicity (means ± SE). 

 

Parameter C GS GP GO GPO 

      

Creatinine 

(mg/dl) 

0.87 

±0.08 d 

1.71 

±0.05 a 

1.59 

±0.04ab 

1.43 

±0.07bc 

0.88 

±0.06 d 

Uric acid 

(mg/dl) 

2.48 

±0.05 c 

4.80 

±0.08 a 

3.95 

±0.04 b 

3.97 

±0.045b 

2.48 

±0.03 c 

Urea 

(mg/dl) 

27.88 

±1.29 c 

41.90 

± 1.22 a 

37.89 

± 1.24 b 

37.66 

± 1.21 b 

27.48 

± 1.25 c 

Different subscripts within a row indicate a significant treatment effect (P≤ 0.05) ( n : 

8 rats / group). C (control), GS (gentamicin sulphate), GP (gentamicin+pumpkin), GO 

(gentamicin+olive), GPO (gentamicin+ pumpkin + Olive oil). 
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Table (3): Impact of pumpkin oil and olive oil supplementation on PCNA and COX2 

immunohistochemistery of rat subjected to GS nephrotoxicity (means ± SE). 

Parameter 
C GS GP GO GPO 

      

PCNA 

 

1.11±0.04a 

 

23.67±1.45b 11.33±0.58c 13.19±0.37dc 6.40±0.44e 

COX2 
4.07±0.28a 22.93±1.70b 

10.98±0.18c 14.20±0.48dc 7.71±0.37ec 

Different subscripts within a row indicate a significant treatment effect (P≤ 0.05) ( n : 

8 rats / group). C (control), GS (gentamicin sulphate), GP (gentamicin+pumpkin), GO 

(gentamicin+olive), GPO (gentamicin+ pumpkin + Olive oil). 

 

 

 

 

Figure 

Figure (A): (1&2) C group normal renal tissue. (3) GS group showed degenerated and 

enlarged renal corpuscle (RC) with wide urinary space (arrow), the proximal 

convoluted tubules (PC) showed loss brush borders, distal convoluted tubules (DC) 

appeared with flattened cells, others with desquamated cells in their lumen (star), (4) 

medulla showedhyalinization in some areas and the intra-tubular proteinaceous casts 

(star) and congestion (arrow). (5&6)GP group some tubules still affected (arrow). 

(7&8) GO group some areas still congested (arrow). (9&10) GPO group the renal 

tissue is nearly normal. H&E stain 400x 

 



Vol 27, No. 1;Jan 2020

55 office@multidisciplinarywulfenia.org

 

 

 

 

 

 



Vol 27, No. 1;Jan 2020

56 office@multidisciplinarywulfenia.org

 

 

 



Vol 27, No. 1;Jan 2020

57 office@multidisciplinarywulfenia.org

 

Figure (B):(1to6) brown positive immune-reactivity in nucleli of renal tissue (arrow). 

(1) C group. (2&3) GS group. (4) GP group. (5) GO group. (6) GOP group.  PCNA, 

400x 
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Figure (C):(1to6) brown positive immune-reactivity in cytoplasm of renal tissue 

(arrow). (1) C group. (2&3) GS group. (4) GP group. (5) GO group. (6) GOP group.  

COX2, 400x 

 

 

 


