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	 Nephrotoxicity is a prominent cause of global of injury and mortality. The aim here 
is to investigate the therapeutic role of selenium in treatment of cisplatin-induced experimental 
nephropathy. Animals were classified into  four groups including cisplatin group in which 
animals were injected (intraperitoneal) with a single dose of cisplatin, while treated group in 
which rats injected with cisplatin and then received selenium (0.5 mg /k.g.b.w. / day) orally 
for ten days , control group , and selenium group in which healthy rats received selenium in 
a dose of  0.5 mg /k.g.b.w. / day ,  orally for ten days .After the experimental period, samples  
(blood and kidney tissues) were collected from each rat to estimate different biochemical and 
histological parameters using different techniques. Cisplatin significantly increased serum 
creatinine and urea comparing to control. However, reduction in catalase antioxidant enzyme 
was recorded in nephrotoxic rats, while marked increase in lipid peroxide (MDA), Advanced 
Oxidant Protein Product (AOPP), interleukin-1ß(IL-1ß), ceramide, tumor necrosis factor –a 
(TNF–a), metalloproteinase -9 (MMP-9)and homocysteine (Hcy) levels was detected as compared 
to control.  Histopathological investigation revealed necrobiotic changes and deterioration 
in the lining tubular epithelium and tubular cystic dilatation at the cortex and inflammatory 
cells between the degenerated tubules. Treatment with selenium showed improvement 
in histopathological picture and corrective effects in all biomarkers under investigation. 
Nephrotoxicity induced by csplatin in rats is associated with   remarkable elevation of oxidative 
stress, inflammatory markers, and renal histopathological lesions.    While, the therapeutic effect 
of selenium (Se) may be attributed to` the alleviation of ROS-mediated apoptosis. These current 
results indicated that Se may be offer a promising dietary supplement against nephrotoxicity.

Keywords: Antioxidant; Cisplatin; Inflammatory Markers; Kidney Function;
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	 Chemotherapy drug including cisplatin 
has a huge number of side effects such as 
nephrotoxicity; which is considered an important 
disease in the course of chemotherapy. Up to 60% 
of all cancer cases in the hospitals also have acute 
kidney injury (AKI) that is linked with a significant 
rate of mortality. Several mechanisms   were 

involved for the development of nephrotoxicity 
such as DNA damage, mitochondrial dysfunction, 
inflammation, and oxidative stress; in addition 
to tubular epithelial cells cytotoxicity1.Cis-
diamminedichloroplatinum II (Cisplatin) is a 
chemotherapeutic drug which is used for the 
treatment of many solid tumors, such as neck, 
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head, lung, breast, ovary, and testis. Whereas 
cisplatin induces numerous toxicities including 
myelosuppression, ototoxicity, gastrotoxicity, 
and allergic reactions, the main side effect is 
nephrotoxicity1. Nephrotoxicity of cisplatin has 
been documented since its consent for clinical 
use from more than 34 years ago. Cisplatinis 
associated with various types of diseases such 
as hypomagnesemia, hypocalcemia, fanconi-like 
syndrome, acute kidney injury (AKI), renal tubular 
acidosis, and hyperuricemia2. However, the most 
severe and the more common side effects is AKI. 
The pathophysiological occurrences of cisplatin-
induced KI include successive induction of renal 
vasoconstriction, reduction of the renal plasma 
flow, decline in the glomerular filtration rate, 
and elevation of kidney function in addition to a 
reduction in serum potassium and magnesium. The   
basis of cisplatin-induced nephrotoxicity has been 
studied. A dynamic inflammatory response and 
stimulation of inflammasomes are also observed. 1

	 Selenium (Se) which is an essential trace 
element, considered as an efficient constituent of 
numerous enzymes such as glutathione peroxidases 
3 , can effectively eliminate free radicals, protect 
organs and tissues from oxidative stress damage 
and apoptosis 4.Se can play an important role in 
protecting the renal cells from various poisons-
induced damage by elevating selenase expression 
in the organism, scavenging ROS, and obstructing 
cell apoptosis 3,5,6 .To our knowledge , it is the first 
study investigates the relation between cisplatin 
induced renal toxicity and homocysteine level . 
	 So, this study was designed to assess the 
mechanism /s underlined the role of cisplatin to 
induce nephrotoxicity in rats and the ameliorative 
effect of selenium   as supplement essential 
trace element in nephrotoxic rats, through 
determination of  kidney functions,  some pro-
inflammatory markers, AOPP (advanced oxidative 
protein product) and  oxidative stress markers,  
metalloproteinase -9(MMP-9), ceramide   as well 
as homocysteine.

Materials and Methods

Materials
	 Chemicals: Cisplatin (1mg/mL) was 
purchased from a local pharmacyandSodium 
selenite (Na2SeO3) was purchased from Merck 

Chemical Inc. (Darmstadt, Germany). All other 
using chemicals were HPLC grade and purchased 
from Sigma-Aldrich, Germany.
	 Animals: Forty male albino rats (140±10 
g) were purchased and housed in 22 ± 2 °C, under 
a 12-h light/12-h dark; animals were housed in 
stainless steel cages, and the they allowed for 
acclimatization for a period of 7-10 days before 
the experiment; rats were freely allowed to access 
water and food. Animal procedures were followed 
the recommendations of the National Institutes 
of Health Guide for Care and Use of Laboratory 
Animals (Publication No. 85-23, revised 1985) and 
the experiment followed the recommendations and 
guidelines of the  ethical commette of the National 
Research Centre ( NRC).
Induction of nephrotoxicity
	 Animals were injected with cisplatin 
(intraperitoneal injection with10 mg/kg body 
weight once) as modified from the previous  
method 7.
Experimental design
	 Forty rats were distributed randomly into 
four groups ( 10 rats each )   as follows:
- Group I (control group): normal rats received 
water.
- Group II (selenium group): normal rats received 
selenium (0.5 mg/kg b.w. as Na2SeO3 dissolved in 
water) orally for ten days
- Group III (cisplatin group): normal rats received 
cisplatin then received water daily for ten days. 
- Group IV (treated group): normal rats received 
cisplatin and then received selenium (0.5 mg/kg 
b.w. as Na2SeO3 dissolved in water) orally for 
ten days 8.
	 After the experimental period (10 days); 
animals were fasted overnight and blood was 
collected from the orbital vein, centrifuged at 4000 
rpm for 10 min. Serum samples were stored in -80 
oC for subsequent analysis. Kidney was removed 
quickly from all animals and washed with ice-cold 
saline; and then divided into two parts: The first one 
was for determination of biochemical parameters 
and the other part was for histopathological 
examination. 
Preparation of kidney homogenate
	 Kidney tissues were homogenized using 
phosphate buffer at ( pH 7.4) and centrifuged 
for 10 min at 4000 rpm using cooling centrifuge 
that was adjusted at 4 ºC. Supernatant was then 
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separated and used for estimation of catalase 
and lipidperoxide (MDA) 9, 10. However, other 
biomarkers under investigation are carried out in 
serum.
Biochemical analysis 
	 Blood urea and serum creatinine were 
estimated as described previously11.
Oxidant / antioxidant parameters:
- Catalase (CAT) activity was evaluated by 
colorimetric method as described by 12.
- Malondialdehyde (MDA) were estimated by 
spectrophotometer  colorimetrically according to 
13 .In addition , AOPP , the advanced oxidation 
protein product was assessed by ELISA (NOVA, 
Bioneovan Co., Ltd) according to the given 
instructions 14.
Inflammatory markers 
- IL-1b (interleukin 1b),TNF-a (tumor necrosis 
factor a),MMP-9 (metalloproteinase -9), and 
ceramide were evaluated using rats enzyme-linked 
immunosorbent assay (ELISA) (Bioneovan Co., 
Ltd., Beijing, China). 
- Homocysteine (Hcy) estimation:
	 Serum Hcy was estimated according 
to  previous study 15 by high performance 
liquid chromatography (HPLC) system”Agilent 
technologies 1100 series, equipped with a 
quaternary pump “G131A model”. Briefly, serum 
(400 ì L) were mixed with 40 ìL of trichloroacetic 
acid (TCA) and incubated for 30 min in refrigerator 
for protein precipitation; this mixture was then 
centrifuged at 4000 rpm for 10 min at 4 ºC; after the 
filtration of the supernatant through PVDF syringe 
filter (pore size 0.45 mm , diameter 25 mm ),twenty 
ìlfrom this supernatant was injected onto HPLC.
	 HPLC condition: separation was achieved 
on the reversed phase (RP) column (C18 X 25, 0.46 
cm); thermostat was adjusted at 40º C. The mobile 
phase consists of 40 mmol/L monobasic sodium 
phosphate, 8 mmol/L heptane sulfonic acid, and 
18%methanol (v/v) (pH3.1). The mobile phase 
was filtered twice with membrane filter (0.45 mm) 
and delivered at a flow rate 1 mL/min. UV was set 
at 260 nm. Serial dilutions of Hcy standard were 
injected to plot the standard curve and calculate 
the concentration of each sample using software 
of Agilent technology. 
Histopathological examination 
	 Samples were taken from the kidney of 
all animals and fixed in formal saline solution 

(10%) for 24 hours, then washed with a tap water 
followed by serial dilutions of alcohol (methyl, 
ethyl and absolute ethyl alcohol) for dehydration 
before cleaning in xylene and implanted in paraffin 
at 56ÚC in anoven for 24 hours. Paraffin blocks 
were prepared for sectioning at 4 microns thickness 
by Leitz rotary microscope. The tissue sections 
were collected on glass slides, deparaffinized, 
and stained by hematoxylin & eosin stain for 
investigation through the light electric   microscope 
16.
Statistical analysis
	 Statistical analysis was done for the 
collected data using SPSS software (version 22)
using one way ANOVA to evaluate significant 
differences between groups; then  results were 
presented as mean ± standard error (SE) and P was 
considered significant when it p < 0.05.

Results and discussion

	 A significant elevation in the levels of 
creatinine and urea was detected in nephrotoxic 
rats reached to 208.57 and 62.0% respectively 
compared to the normal control levels. While,  
treatment of nephrotoxic rats induced with cisplatin 
and treated with selenium   recorded  amelioration 
percentages 104.29 % and 34.75%, for creatinine 
and urea  respectively  as represented in  Table(1). 
However, treatment with selenium showed 
insignificant change in healthy treated group 
compared to untreated control rats. 
	 Serum levels of creatinine and urea are 
usually used as indicators of kidney functions. 
Serum creatinine is used as a mirror to reflect 
the ability of the kidney in cleaning the blood 
from creatinine and excrete it in the urine. Renal 
dysfunction also causes an elevation of blood 
urea nitrogen (BUN) levels since the kidneys in 
this situation haven’t the ability to clear the blood 
stream from urea 17 .
	 The high levels of urea and creatinine in 
the cisplatin –induced nephrotoxicity was described 
previously through different mechanisms; tubular 
injuriousness (cell death by apoptosis or necrosis), 
renal vasoconstriction, and damages on glomerular 
parts including basement membrane, capillaries, 
mesangial cell, podocytes, and parietal cells), 
and interstitial injury (injuries by inflammatory 
responses). The stepwise and the complex 
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progressions that lead to renal damage are occured 
by the elevation of the possibly toxic compounds 
in the tubular fluid that diffuse into the extremely 
permeable tubular cells. Cisplatin, the uncharged 
molecule which has a small molecular weight, is 
filtered through the glomeruli, taken up by the 
renal tubular cells and eventually reaches its main 
gradient in the proximal tubular inner medullae and 
outer cortices 1. Consequently, these zones are the 
main situates for cisplatin-induced renal toxicity, 
which sequentially, causes injury in other tubular 
parts including the collecting and distal tubules 1. 
	 Table (2), declared significant reduction 
in the catalase level in nephrotoxic rats reached 
to 66.44% compared to control  level  . While 
noticeable significant increase in MDA and AOPP 
with percentages 203.96 and 281.32 %, respectively 
compared to control values. Selenium –treated 
nephrotoxic rats showed marked improvement 
in the Catalase, MDA and AOPP levels with 
percentages of 34.93, 193.65 and 173 .58% 
respectively. Contrarily, selenium supplementation 
to the healthy rats showed insignificant change in 
all studied parameters. 

	 The low level of antioxidant enzyme 
catalase and the high level of MDA may be due to 
reactive oxygen species (ROS) directly target the 
lipid components of the cell membrane causing 
peroxidation and denaturation of proteins, which 
finally leads to enzymatic inactivation. The free 
radicals (FRs) are generated by mitochondria, 
xanthine-xanthine oxidase, and NADPH oxidase 
in the cells. After the treatment with cisplatin, 
ROS are formed through these systems and are 
associated with the pathogenesis of acute renal 
injury (ARI) 1. Cisplatin motivates enzymatic 
activation of glucose-6-phosphate dehydrogenase 
(G6PD) and hexokinase, that advance the FR 
production and diminish the production of 
antioxidant 1. Moreover, cisplatin elevates the 
intracellular calcium concentration that in turn 
stimulates NADPH oxidase and ROS creation 
leading to mitochondrial dysfunction. In addition, 
it has an  inhibitory effect on antioxidant enzymes 
including SOD, glutathione peroxidase, and 
catalase 18,19 .
	 On the other hand, protein content is 
considered the most leading cause of oxidative 

Table 1. Blood urea and serum creatinine levels in different studied groups

ParametersGroups     	 Creatinine (mg/dl)	 BUN (mmol/L)

Group I (control group) 	 0.70 ± 0.09	 4.72 ± 0.32
Group II (selenium group) 	 0.6± 0.10	 4.03 ± 0.24
% change	 -14.29%	 -14.62
Group III (cisplatin group) 	 2.16a ± 0.19	 7.65a ± 0.34
% change	 208.57%	 62.08%
Group IV(treated group) 	 1.43a,b ± 0.04	 6.01a,b ± 0.38
%  change	 104.29%	 34.75%

P: a significant difference compared to Pa) the control group, Pb) CisPt group.

Table 2. Antioxidant and oxidant parameters in different studied groups

ParametersGroups     	 CAT (U/g tissue)	 MDA(nmol/g tissue)	 AOPP(ng/mL)

Group I (control group) 	 1.46 ± 0.10	 12.60 ± 0.80	 5.30± 0.70
Group II (selenium group)	 1.52± 0.10	 11.20 ± 0.70	 5.10± 0.60
% change 	 +4.11	 - 1 1 . 1 1 	
-3.77	
Group III (cisplatin group)  	 0.49a ± 0.04	 38.30a ± 1.1	 20.21a±1.20
% change	 -66.44	 +203.96	 +281.32
Group IV(treated group) 	 1.00a,b ± 0.06	 13.90a,b ± 0.90	 11.01a,b±0.90
%  change	 34.93	 193.65	 173.58

P: a significant difference compared to Pa) the control group, Pb) CisPt group.
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Table 3. Inflammatory biomarkers in different studied groups

Parameters Groups     	 IL-Iβ (ng/mL)	 TNF-α (ng/mL)	 Ceramide(pg/ml)	 MMP-9 (pg/ml) 

Group I (control group) 	 12.20± 0.73	 15.49 ± 0.90	 31.30± 1.60	 22.10 ± 1.70
Group II (selenium group) 	 12.40± 0.64	 13.49 ± 0.80	 29.80 ± 1.40	 20.5 ± 1.40
% change 	 +1.64	 12.91	 -4.79	 -7.24
Group III (cisplatin group) 	 37.80a± 1.10	 44.30a ± 2.01	 86.20a±2.10	 69.20a±2.20
% change 	 +209.84	 185.99	 175.40	 213.122
Group IV(treated group) 	 16.20ab± 0.87	 22.60ab ± 1.40	 43.10ab±1.80	 34.10ab ±1.50
%  change	 177.05	 140.10	 137.70	 158.82

P: a significant difference compared to Pa) the control group, Pb) CisPt group.

Table 4. Homocysteine levels in different studied 
groups

ParametersGroups     	 Hcyng/ml

Group I (control group) 	 7.30 ± 0.30
Group II (selenium group) 	 6.32 ± 0.20
% change	 -13.42
Group III (cisplatin group)	 27.21a± 1.10
% change 	 +272.74
Group IV(treated group) 	 13.40a,b± 0.92
%  change	 189.18

P: a significant difference compared to Pa) the control 
group, Pb) CisPt group.

stress and, consequently, AOPP are an important 
factor in renal dysfunction and a significant 
marker of oxidative stress, where AOPP act as 
a moderator of oxidative stress. Witko et al.,[1]

indicated that AOPP could contribute with the 
monocyte-mediated inflammatory disorders 
linked with uremia. Besides, they suggested that 
AOPP level considered as a dependable marker for 
assessing the amount of oxidant-mediated protein 
mutilation in patients with renal dysfunction and 
for expecting the potential efficiency of therapeutic 
plans aimed at decreasing such an oxidative stress. 
In this current work we found that the AOPP level 
was significantly increased (pd”0.001) owing to 
the oxidation of protein in nephrotoxic rats.   The 
augmentation in AOPP creates by the plasma 
proteins oxidation and gathers with coronary and 
renal diseases 20. In agreement, a concomitant 
elevation was found between AOPP and the 
creatinine level demonstrating that AOPP is a good 
marker for the advancement of chronic renal failure 
19.

	 In nephrotoxic group, a significant 
increase in inflammatory markers with 209.84, 
185.99, 175.40 and 213.12%, respectively for IL-
Ib, TNF-a, ceramide and MMP-9 was observed. 
Selenium –treated rats showed down regulation 
in inflammatory markers to nearly the half fold of 
nephrotoxic levels with ameliorations percentage 
177.05, 140.10, 137.70 and 158.82%, respectively. 
No significant difference was detected in the health 
rats administered with selenium compared to 
control rats (Table 3). In agreement with our results, 
Oh et al.1 demonstrated that, the elevation of renal 
expression of TNF-a was proved in mouse models 
of cisplatin nephrotoxicity. The same authors 
added that, TNF-a inhibitors decreased cisplatin-
induced renal injury and histological indication of 
toxicity and the production of TNF-a by cisplatin 
is highly dependent upon ROS, NF-êB stimulation 
and initiation of p38 MAPK47. The expression 
of inflammatory chemokines and cytokines is 
augmented in the kidney following the injection 
of cisplatin21, 22; thus, the expression of IL-1â, IL-

18, CX3CL1, and IL-6 was increased in kidney 
tissue. Additionally, deletion of caspase-1, which 
is responsible for the creation of IL-1â and IL-18 
through stimulation of inflammasomes, reduced 
cisplatin induced renal injury and neutrophil 
infiltration in the kidney in vivo 3,23.
	 It was found that, the renal damage through 
tubular cell death is a common histopathological 
feature of cisplatin nephrotoxicity (as showed 
in Fig.1). Cisplatin-induced nephrotoxicity 
mechanisms are complicated and cover numerous 
cellular processes including inflammation oxidative 
stress, and apoptosis). For example, cell death 
in the form of both necrosis and apoptosis has 
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Histopathological Results 

Photomicrograph (1) of control rats showed no 
histopathological alteration and the normal histological 
structure of the glomeruli and tubules (H&EX400).

Photomicrograph (2) of nephrotoxic rats showed 
necrobiotic changes and degeneration were observed in 
the lining tubular epithelium at the cortex (H&EX400).

Phtomicrograph (5) of nephrotoxic rats  treated with 
selenium showed some  focal haemorrhages in between 
the tubules and glomeruli at the cortex

Fig.1. Histopathological examination of kidney in different studied groups

Photomicrograph (3) of nephrotoxic rats showed 
focal inflammatory cells infiltration in between the 
degenerated tubules(H&EX400).

Photomicrograph (4) of nephrotoxic rats showed tubular 
cystic dilatation at the cortex (H&EX400).

Photomicrograph( 6) of nephrotoxic rats treated with 
selenium showed few degeneration in the  tubular lining 
epithelium at the cortex(H&EX400)
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been recognized (Photomicrographs 2-4, Fig.1). 
Numerous apoptotic pathways have been involved 
in cisplatin-induced renal epithelial cell death 
including the extrinsic pathway that activated 
through the tumor necrosis factor alpha (TNF-a), 
interlukin 1 beta (IL-1b ) and, cell death receptors, 
in addition to the intrinsic mitochondrial and the 
endoplasmic reticulum (ER) stress pathways. In 
the extrinsic pathway, ligands bind to the death 
receptors on the cell membrane, with enrollment 
and stimulation of caspase-8, which promotes 
downstream caspases leading to apoptosis 23.
	 The present results indicated also 
significant increase in the level of ceramide in 
nephrotoxic rats indicated apototosis. Ceramide, 
the breakdown product of sphingolipid, is 
associated with a main participant not only in 
apoptosis but also in cell growth and proliferation 
24,25.  Elevation of ceramide levels is responsible 
to numerous procedures of cell stress and it has 
been revealed to adjust the apoptotic reaction in 
numerous cell organizations and to apply effective 
development to oppressive effects in different cell 
types24 .The high concentrations of ceramide induce 
mitochondria-dependent apoptosis, exacerbate the 
synthesis of reactive oxygen species, reduction 
in ATP level, inhibition of electron transport 
and releasing of cytochrome c, and activation of 
caspase-3. Enhancement of ceramide levels in this 
pathology is the effect of their synthesis de novo 
or augmentation of sphingomyelin metabolism. 
The ceramide pathway can directly motivate 
biochemical alterations in the tissue celebrated at 
the beginning of disease. In addition, the elevated 
concentration of ceramide in blood in the pre-
clinical period of the illness may spot initial brain 
alterations25.
	 Extracellular matrix (ECM) proteins play 
important roles in tubular injury; MMPs drive 
proteolytic processes critical to renal basement 
membrane remodeling. MMP-2 andMMP-9 
were detected in glomerulus and proximal 
tubules of rats26.The current results , declared 
the high level of MMP-9 in cisplatin –induced 
nephrotoxicity in rats. It was documented that, 
proximal tubule cells necessitate adhesion to the 
basement membrane for regular function and 
also to evade apoptosis. Preserving collagen IV-
integrin interfaces is necessary to regenerate the 
physiological purposesnext to cellular injury 27 

.Closely associatedwith the instruction of collagen-
integrin interactions are the MMP-9, which has 
the capability to destroy basement membrane 
types IV and V collagens, elastin, aggrecan, and 
gelatins 26 . In a parallel with the present results, 
a previous study 28 supported the idea that MMPs 
mediate acute kidney injury and are involved in 
changes in the glomeruli and tubular epithelial 
cells. MMPs are also implicated in ischaemia-
reperfusion injury and linked to the elevation of 
MMP-2 and -9 expression in glomeruli. In an 
acute kidney allograft rejection, MMP-9 levels 
augmented during rejection, while MMP-2 levels 
were reduced 28. Significant high level of Hcy 
was recorded in Cisplatin induced nephrotoxicity 
in rats with remarkable percentage reached to 
272.74%, compared to control. Selenium –treated 
nephrotoxic rats showed significant reduction 
in Hcv level to the half value demonstrated in 
nephrotoxic rats with improvement percentage 
189.18%. However, selenium treated healthy 
rats showed insignificant difference in its level 
compared to control (Table 4). 
	 Homocysteine (Hcy), thiol  group 
containing amino acid, is naturally occurred in 
all individuals. It degraded in the body through 
two documented pathways, while a slight part is 
excreted through kidneys. Folic acid , vitamins 
B6 , and B12 are  important factors in  these  
reactions that are necessary for degradation of 
Hcy. Therefore, Hcy level is influenced by the 
presence or absence or the reduction of these 
vitamins. Hyperhomocysteinemia (HHcy) in 
the present results is associated with chronic 
renal failure. HHcy also may be attributable to 
genetic mutations and enzyme shortages in 5, 
10-methylenetetrahydrofolate reductase (MTHFR), 
methionine synthase (MS), and cystathionine 
â-synthase (CâS). Additionally, HHcy may be due 
to the deficiency of B6 vitamin that influences 
methionine metabolism. Furthermore, HHcy can 
be produced by renal injury 29 .
	 The overproduction of reactive species 
in nephrotoxicity induced by cisplatin leads to 
the oxidative damage 30. ROS plays important 
roles in regulating the signaling pathways 31. 
Overproduction of ROS will harm proteins, 
lipids, and also DNA, and to end withactivation of 
apoptotic signaling. DNA damage as an important 
oxidative stress marker will activate downstream 
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apoptotic signaling pathways, such as the DNA 
damaging signal pathway. P53 , Bcl-2 family/
p21,ATR/ATM, all can be stimulated in response to 
oxidative motivations30 . It was indicated that high 
level of Hcy could encourage accumulation of ROS 
leading to the endothelial dysfunction, and damage 
the vessel wall 32. However, Hcy-induced oxidative 
damage and underlying mechanism remain subtle.
	 Treatment of nephrotoxic rats with 
selenium showed downregulation of inflammatory 
markers, reduced oxidative damage, corrected the 
levels of urea and creatinine, normalized level 
of Hcy. Treatment of antioxidant is considered 
an important way to restrict cisplatin induced 
nephrotoxicity . Se, the well-known essential trace 
element, was reported to provide protection from 
ROS-induced cell damage 33, 34. Pretreatment with 
Se can reduce ROS and cell apoptosis that induced 
by various toxic agents 35. In this study, we aimed 
to explain whether the beneficial effect of Se on 
cisplatin -induced nephrotoxicity is related to the 
reduction of ROS-mediated apoptosis. 
	 Renal injury is mainly attributed to renal 
dysfunction and increased possibility of death. Se 
applied the positive influence on the reduction of  
body weight (BW) induced by streptozotocin in 
Wistar rats ; thus, injurious effects of STZ caused 
alkylation of DNA and produced hyperglycaemia 
and necrotic lesions 36 suggesting that selenium 
may reduce gluconeogenesis, glycogenolysis, , and 
also proteolysis to upgrade the level of insulin37. 
	 It was observed that Se enhanced T-2 
toxin induced reduction in the BW and kidney 
coefficient  3. Sealso affects feed utilization 
through contribution in the carbohydrates, lipids, 
and proteins metabolism 3 ,that play a significant 
role in refining the BW and organ coefficient of 
mice. Histopathological examination in this current 
results appeared the role of Se in  amelioration 
of  tissue construction and showed few focal 
hemorrhages between the tubules and glomeruli 
at the cortex as well as  some  deterioration in the  
tubular lining epithelium at the cortex compared 
to control(Photomicrographs 5,6 and 1,Fig.1).In 
a good agreement with the present results Zhang 
et al 3 indicated that Se  pretreatment reduced 
T-2- induced tubular lesions. Additionally, they 
found that Se ameliorated  T-2-induced structure 
lesion of kidney, the ultrastructure of kidney was 
observed by TEM, and appeared the  pretreatment 

with Se markedly antagonized T-2-induced 
swelling of mitochondria, loss of mitochondrial 
cristae, and vacuolation of mitochondria. The 
thinkable reason is that Se is a constituent of 
many selenoproteins with redox function 4 that 
plays a main role in redox regulation. The redox 
regulation  protects the integrity of cell membrane 
38, participating in the repair of damaged kidney 
tissue and protecting it 34.These results showed 
that Se can improve the damage of renal structure 
and the kidney development inhibition caused 
by cisplatin. Pretreatment with Se effectively 
diminished the renal dysfunction of streptozotocin-
exposed rats and cadmium-exposed mice and 
reduce the T-2-induced increase of renal function 
biomarkers, suggesting that Se can antagonize the 
renal dysfunction induced by T-2 toxin 3,4 . At the 
cellular level 3, illustrated that, pretreatment of 
nephrotic rats with Se attenuated the apoptosis. 
ROS is mainly created in mitochondria, and raised 
ROS levels will abolish the normal construction 
of cells, resulting in dysfunction. Moreover, ROS 
is closely linked to mitochondrial membrane 
damage, which can lead to cell apoptosis 39. Se is 
involved in the construction of GSH-Px enzyme, 
which plays a vital role in the elimination of ROS 
3 .Se diminished the formation of ROS and the 
reduced activity of GSH-Px in ochratoxin A-treated 
porcine kidney epithelial cells and fluorine-treated 
broiler kidney 6 .Se plays a significant role in 
human and animal, which neutralizes, eliminates, 
and blocks the production of ROS, and Se could 
eliminate ROS through antioxidant GSH-Px 40. 
Therefore, we speculate that ROS production may 
be involved in renal dysfunction and excessive 
apoptosis produced by cisplatin poisoninig, while 
Se advances normal renal structure and function 
and avoids apoptosis by eliminating excessive 
ROS. Mitochondria are the major source of ROS 
production in cells, in turn, the most adversely 
affected organelles; excessive ROS can result in 
mitochondrial dysfunction  30 .
	 Contrarily, MMP plays a main role 
in mitochondrial homeostasis by selectively 
abolishing dysfunctional mitochondria. It is also 
the motivating power for the passage of ions and 
proteins, which are necessary for the mitochondria 
function. The continuous increase or decrease of 
MMP may be lead to needless loss of cell viability 
and various pathological changes 41. Apoptosis 
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is closely related to the stability of MMP, when 
MMP collapses, apoptosis is irreversible  42  . The 
collapse of MMP can lead to apoptosis of normal 
cells through mitochondrial pathway 43.  We found 
pretreatment with Se ameliorated cisplatin -induced 
MMP collapse. A similar antagonistic effect of Se 
has been found in the NaF treated rat kidney cells 
(NRK-52E) and cadmium-treated ICR male mice 
kidney  44. Therefore, it is suggested that Se may 
protect the kidney by restoring the normal level of 
MMP and then reducing abnormal apoptosis.

Conclusion

	 We can concluded that cisplatin induced 
nephrotoxicity in rats as indicated by the noticeable  
elevation in  creatinine and urea levels , oxidative 
stress , inflammatory markers, MMP-9 , ceramide, 
homcystein  and renal histopathological lesions.    
While   the alleviating effect of Se on cisplatin 
-induced nephrotoxicity may be related to the ROS-
mediated apoptosis. These results sugges that Se 
can be used as a dietary additive against the toxicity 
of cisplatin toxin.
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