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Cisplatin is commonly used as a chemotherapeutic agent useful in the treatment of several forms of 
cancer, but its use is limited due to the undesirable side effects of nephrotoxicity. Most of the previous re-
searches found a positive effect of using selenium as an antioxidant on the toxicity of cisplatin during short 
term administrations  although the recommended dose regimen of cisplatin in chemotherapy is multiple suc-
cessive administration every three or four weeks depending on the type of the tumor. The aim of this study was 
to examine the effects of long term usage of selenium or nano-selenium on cisplatin-induced nephrotoxicity in 
albino rats. forty rats were divided into equal four groups, 1st group as a control injected with normal saline, 
2nd group injected with cisplatin 6 mg/kg every 21 days for 70 days (experimental period), 3rd group injected 
with cisplatin 6 mg/kg plus intramuscular injection 0.1 mg/kg selenium in the form of sodium selenite every 3 
days during the experimental period, the 4th group injected with cisplatin 6 mg/kg plus intramuscular injection 
0.1 mg/kg nano-selenium every 3 days during the experimental period. The results indicated that selenium or 
nano-selenium exerted an antioxidant effect through increasing the level of antioxidant enzymes in both se-
rum and kidney tissue, while, it shows a negative effect on kidney function through increasing serum urea and 
creatinine concentrations and causing abnormal morphology of kidney tissue for rats treated with cisplatin 
during experimental period.
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Cisplatin (cis-diammine-dichloroplatinum II, 
CP) has been viewed as a standout amongst 
the best chemotherapeutic agents. Action has 

been exhibited against different types of tumors, es-
pecially of the neck and head [1, 2], ovarian [3, 4], 
testicular [5, 6], bladder [7, 8] esophageal [9, 10], and 
small cell lung malignant growths [11, 12]. The clini-
cal utilization of CP is frequently restricted because 
of its unfortunate side symptoms, nephrotoxi city 
and neurotoxicity being the most extreme and por-
tion constraining ones [13]. CP-renal problems are 
related to expanded kidney vascular opposition and 
histological harm to proximal cylindrical cells [14-
16]. The cytotoxicity of CP is viewed as because of 

a blend of elements, including peroxidation of the 
cell membrane, mitochondrial brokenness, restraint 
of protein synthesis, and DNA damage [17, 18]. 
The most widely recognized antagonistic impact 
restricting  the utilization of CP is nephrotoxicity that 
grows basically in the S3 segment of the proximal 
tubule [19]. Nevertheless, the significant confine-
ment to utilize a high portion of cisplatin is its solid 
symptoms in the kidney and gastrointestinal tract 
[20, 21]. 

The pathogenesis of kidney harm brought about 
by CP is, for the most part, viewed as oxidative harm 
[3]. Injection of CP elevated lipid peroxide levels and 
a decline in the action of cell reinforcement resistan-
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ce catalysts that avert or shield from lipid peroxida-
tion in tissues [22]. Cisplatin is accumulated in the 
rounded epithelial cells of proximal kidney tubule, 
leading to nephrotoxicity, described by morpho-
logical pulverization of intracellular organelles, cell 
corruption, changes in the size and number of the 
mitochondrial and lysosomes vacuolization, loss 
of microvilli, followed by utilitarian modifications 
including hindrance of protein union, GSH exhaus-
tion, lipid peroxidation and mitochondrial harm 
[15, 20, 23].

Selenium is an essential trace element. It is a 
component of some selena proteins and enzymes 
like glutathione peroxidase. Selenium compounds 
are antioxidants which are much more potent than 
other antioxidants like vitamin E and vitamin C 
[24]. The nano-selenium has a pharmacological pro-
tection against various inflammatory and oxidative 
stress [25]. Selenium plays an important role in the 
management of the reactive oxygen species in colo-
rectal cancer [26]. Since, the cisplatin-induced ne-
phrotoxicity is caused mainly by the reactive oxygen 
species which are generated due to the leak of elec-
trons from the mitochondrial respiratory chain as a 
result of the mitochondrial damage [27]. The organic 
forms of selenium are used to stop the progression of 
the generation of reactive oxygen species like diphe-
nyl methyl selenocyanate [28]. 2-(5-selenocyanato-
pentyl)-benzo[de]isoquinoline 1,3-dione [29]. The 
selenium nanoparticles which are synthesized by 
Lactobacillus casei ATCC 393 shows a protective 
barrier against the effect of hydrogen peroxide in vit-
ro [30]. The inorganic selenium like sodium selenite 
shows an ameliorative effect against cisplatin oxida-
tive stress in short term studies. Injection 1.5 mg/
kg selenium with high dose VE 1000 mg/kg combi-
nation seem to produce significant improvement on 
anti oxidant enzymes in rats treated with cisplatin 
[31]. Similar effects were found when treated  rats 
with single dose from cisplatin (7 mg CP/kg) and se-
lenium (6 mg/kg as Na2SeO3 ), alone or combination 
[32]. Defensive impact against cisplatin nephrotoxic-
ity when utilizing  single portion of sodium selenite 
were examined [33]. Although the beneficial effects 
of the use of selenium either in organic form or in-
organic form, it’s use practically is diminished as all 
of the cisplatin treatment protocols recommends the 
multiple successive administration So, that, this ex-
periment was intended to think about the impact of 
utilizing selenium or nano-selenium form of sodium 
selenite during long term administration with mul-

tiple successively use of cisplatin against cisplatin 
induced renal failu re. 

materials and methods

Animals. Forty male albino rats (average weight 
150-180 g) were gotten from the Reproducing Unit of 
the Egyptian Association for the Biological and Vac-
cine Production were utilized in this study. Rats were 
housed at a temperature of 23-25 °C. They were kept 
in appropriate cages with natural day/night. Ani mals 
were permitted ad libitum access to water and feed 
pellets, and underwent a 1-week adaptation period 
prior to the beginning of the experiment. Animals 
were distributed into four equal groups (10 rats per 
each). Group 1 was injected by normal saline and 
severed a negative control, group 2 was intraperi-
toneally injected with cisplatin 6 mg/kg b.wt. every 
21 days for 70 days and severed a positive control, 
group 3 was intraperitoneally injected with 6 mg cis-
platin every 21 days plus intramuscular injection of 
sodium sele nite 0.1 mg/kg b.wt. as micro-selenium 
source every 3 days during the experimental peri-
od and group 4 was intraperitoneally injected with 
6 mg cisplatin every 21 days plus  intramuscular 
injection of nano-selenium  0.1 mg/kg b.wt. every 3 
days during  the experimental period. The humane 
slaughtering procedure was conducted at the Faculty 
of Science research abattoir, Beni-Suef University, 
Egypt. All animal procedures were performed in 
accordance with the standards set forth guidelines 
for the care and use of experimental animals by the 
Animal Ethics  Committee of Zoology Department, 
Faculty of Science, Beni-Suef University (Approval 
number is BSU/FS/2014). 

Chemicals. Cisplatin Glass vial contains active 
substance of cisplatin 50 mg/50 ml, Mylan S.A.S. 
France. Sodium selenite (Na2SeO3·5H2O), was pur-
chased from Fisher Scientific office, Sodium sele-
nite nano powder, 100 nm, A.R, ACS, product cod; 
S7542/025.

Biochemical analysis. At the end of the experi-
ment, blood samples were taken from the aorta and 
were investigated for renal disability markers. Urea 
and creatinine levels were estimated in serum by 
utilizing  a programmed biochemical analyzer (bio-
systems automated reagent Kits obtained from Costa 
Brava 30, chemical company, Barcelona, Spain).

Some antioxidant enzymes were determined in 
both serum and kidney tissue. MDA, SOD and CAT 
were determined by using colorimetric method [34], 
while GPX by UV method [35]. 
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histological analysis. Para-formaldehyde-fixed 
kidney tissues were got dried out in rising reviewed 
arrangement of liquor and installed in paraffin. Kid-
ney tissue examples were cut into cuts of 5 µm thick-
ness utilizing a HistoRange microtome as indicated 
by traditional recoloring conventions. Histological 
Assessment For light tiny assessment, kidney tests 
were fixed in 10% supported formalin for 48 h and 
prepared for routine paraffin implanting. For general 
morphological assessment, around 4-µm thick areas 
were recolored with hematoxylin and eosin (H and 
E). In both of the recoloring method, no less than 5 
comparative infinitesimal regions were watched. The 
majority of the recolored areas were watched and 
shot with an advanced camera (Olympus C-5060, 
Tokyo, Japan) appended to a photomicroscope in the 
faculty of veterinary medicine, Beni-suef university.

Statistical analysis. Data were expressed as 
means ± SE and statistical analyses were performed 
with SPSS Version 22.0 for Windows (SPSS, 2013). 
Duncan’s New Multiple Range Test (Duncan, 1955) 
of the same SPSS program was applied to determine 
significant differences among all tested groups.

results and discussion

The effect of intraperitoneal injection of cis-
platin, cisplatin co-administrated with selenium and 
cisplatin co-administrated with nano-selenium are 
discussed through the interpretations of both, both 
the biomarkers of oxidative stress plus, the biochemi-

cal markers expressing the healthy and histological 
pathology status of the kidney. 

Effect of different selenium forms on oxida-
tive stress and some antioxidant enzymes. Effect of 
treatments on malondialdehyde (MDA) as oxidative 
stress marker and some antioxidant enzymes (glu-
tathione peroxidase, GPX; superoxide dismutase, 
SOD and catalase, CAT) activities are presented 
in Table. The present data indicated that there are 
significant (P < 0.05) changes in all enzymes upon 
treatments with CP and Se. 

The injected cisplatin (positive control group) 
at a dose of 6 mg cisplatin/kg b. wt. every 21 days 
for 70 days induced significant increase (P < 0.01) in 
the level of MDA for serum and kidney tissue (17.63 
and 17.55%, respectively), while CAT (-45.69 and 
-17.80%, respectively) activity, GPX activity (-25.38 
and -20.00%, respectively) and SOD activity (-12.70 
and -13.53%, respectively) were significantly de-
creased (P < 0.01).

Cisplatin-treated animals with both selenium 
and nano-selenium at a dose of 0.1 mg/kg as sele-
nium sources every 3 days for 70 days were recorded 
significant increase (P < 0.01) in the content of CAT 
for serum and kidney tissue (14.29 and 57.67% in 
serum, 6.55 and 15.48% in tissue, respectively), the 
activity of GPX (4.59 and 20.07% in serum, 8.03 
and 20.00% in tissue, respectively) and the activity 
of SOD (8.02 and 13.38% in serum, 2.31 and 12.22% 
in tissue, respectively) with a significant decrease 

Oxidative stress marker and some antioxidant enzymes activities in serum and kidney tissue as affected by 
different treatments

MDA – malondialdehyde, oxidative stress marker and some antioxidant enzymes GPX – glutathione peroxidase, SOD – 
superoxide dismutase, CAT – catalase. a,b,cMeans in the same column (in either serum or tissue) followed by the different 
superscript are significantly different (P < 0.05) 

Treatments
Activity of enzymes

MDA, nmol/ml CAT, nmol/ml GPX, mU/ml SOD, Ul/ml
Serum

Control 9.13 ± 0.11c 165.71 ± 1.65a 15.76 ± 0.06a 126.26 ± 0.61a

Cisplatin 10.74 ± 0.21a 90.00 ± 0.16c 11.76 ± 0.22b 110.23 ± 2.32c

Selenium 9.83 ± 0.17b 102.86 ± 1.65c 12.30 ± 1.01b 119.07 ± 0.87b

Nano-selenium 9.25 ± 0.10c 141.90 ± 10.08b 14.12 ± 0.32a 124.98 ± 2.38a

Kidney tissue
Control 19.72 ± 0.16c 415.34 ± 0.61a 26.00 ± 0.22a 263.12 ± 5.00a

Cisplatin 23.18 ± 0.11a 341.43 ± 4.12d 20.80 ± 0.39c 227.53 ± 1.75b

Selenium 21.85 ± 0.41b 363.81 ± 5.79c 22.47 ± 0.66b 232.78 ± 13.11b

Nano-selenium 20.21 ± 0.22c 394.29 ± 6.60b 24.96 ± 0.35a 255.34 ± 5.80a



89

(P < 0.01) in the level of malondialdehyde (-8.47 and 
-13.87% in serum, -5.74 and -12.81% in tissue, re-
spectively) compared to positive control (group 2). 
These results indicated that pretreatment with both 
selenium and nano-selenium for albino rats were 
very effective in the prevention of oxidative damage 
induced by cisplatin, which resulted in significantly 
lower (P < 0.01) MDA concentration.

Effect of different selenium forms on kidney 
functions enzymes. Serum creatinine. Effect of dif-
ferent treatments on serum creatinine level is shown 
in Fig. 1. There is a significant difference in the se-
rum creatinine concentration for each group. In the 
cisplatin-injected group with nano-selenium, serum 
creatinine level reached the highest value (2.5 mg/dl) 
representing kidney failure. Followed by the cispla-
tin-injected group with selenium (1.2 mg/dl) which 
was in between that of both, nano-selenium group 
and the cisplatin group. Cisplatin-injected group 
has mild nephrotoxicity which was confirmed by a 
slight elevation of serum creatinine level (1.09 mg/
dl), while the control group was normal and healthy 
which is also confirmed by serum creatinine concen-
tration (0.6 mg/dl). 

Cisplatin injected at a dose of 6 mg/kg every 
21 days for 70 days induced significant increase 
(P < 0.05) in the level serum creatinine (81.67%) 
comparison to its corresponding control (group 1), 
while, administration of both selenium and nano-se-
lenium at a dose of sodium selenite 0.1 mg/kg every 
3 days for 70 days failed to improve this increase 
in creatinine concentration (P < 0.05) (10.09 and 
135.78%, respectively) relative to positive control 
(group 2) 

Serum urea. Urea is the nitrogenous waste 
product of protein breakdown. Almost all of it is 
eliminated principally from the body by the kidneys 
in urine and the measurement of its concentration 
is too much important for the assessment of kidney 
(renal) status. Serum urea concentrations in different 
experimental groups are shown in Fig. 1. 

Injection of cisplatin 6 mg/kg every 21 days 
for 70 days induced significant increase (P < 0.05) 
in serum urea concentration (40.29%) compared to 
their corresponding controls (group 1). Moreover, 
treatment of cisplatin-intoxicated rats with the sele-
nium or nano-selenium at a dose of sodium selenite 
0.1 mg/kg as selenium sources every 3 days for 70 
days caused significant increase (P < 0.05) serum 
urea concentration (-70.41 and 92.71%, respectively), 
compared to their corresponding control (group 2). 

Serum urea concentration of negative control group 
was within the accepted range, which indicates nor-
mal and healthy renal condition.

The gradual increase in the measured values of 
urea concentrations in four groups (control, cisplatin, 
cisplatin plus selenium and finally, cisplatin plus na-
no-selenium respectively) is a good indicator of the 
toxic effect of the co-administration of selenium and 
nano-selenium with multiple doses of cisplatin. Cis-
platin-injected group with nano-selenium showed the 
highest serum urea concentration (102 mg/dl) which 
indicated severe destructive vacuolar degene rative 
changes and severe toxicity of the co-administration 
of those two medicines over  multiple cisplatin doses 
for the tumor treatment. The severity of the renal 
toxicity of the cisplatin-injected group with selenium 
is lower than that cisplatin-injected group followed 
by cisplatin-injected group with nano-selenium.

histological study. Examination of the kidney 
sections of a control rat administered saline had the 
normal histological architecture of the kidney. Each 
section is formed of cortex, medulla and papilla. The 
cortex is formed of numerous Malpighian corpuscles 
beside proximal and distal tubules (Fig. 2,1). Each 
corpuscle has a tuft of glomerulus surrounded by 
a then Bowman's capsule. A urinary space is seen 
embraced between the glomerulus and this capsule 
(Fig. 2,1 and Fig. 2,2).

In cisplatin-injected group, numerous histologi-
cal changes were cortical. The cortex has a cloudy 
swelling in the proximal and distal convoluted tu-
bules (Fig. 2,3), while the medulla has inter tubular 
infiltration with mononuclear cells and dilatation of 
some renal tubular (Fig. 2,4). 

Cisplatin-injected group with administration of 
selenium showed glomerular atrophy. Swelling and 
granulation of the cytoplasm of renal epithelium, 
also slight inter tubular infiltration with leukocyte 
(Fig. 2,5). While the medulla showed hyaline cast 
in some tubules. Few lymphocytic infiltrations were 
found between the tubules-mild dilatation in some 
tubules (Fig. 2,6). Finally, the cortex and medulla of 
the last group (cisplatin-injected group with admini-
stration of nano-selenium) indicated the interstitial 
nephrite (Fig. 2,7 and Fig. 2,8, respectively) checked 
increment in serum creatinine and histopathologi-
cal changes including vacuolation, rot and protein 
throws were seen in proximal renal tubules in the 
second day after cisplatin infusion.

Most noticed renal histological lesions resulted 
from cisplatin injection were nearly increased after 
administration of either selenium treatments at a 

M. M. A. Shafaee, h.S. Mohamed, S. A. Ahmed, M. A. Kandeil



90

ISSN 2409-4943. Ukr. Biochem. J., 2019, Vol. 91, N 6

dose of sodium selenite 0.1 mg/kg, every 3 days for 
70 days despite few mononuclear leucocytes noticed 
with the nano-selenium group.

In the present study, cisplatin caused tissue 
inju ry in the kidney through oxidative stress. The 
data obtained affirm that usage of cisplatin (CP) 
caused a critical increment of MDA level and de-
crease of catalase, glutathione peroxi dase and super-
oxide dismutase in the serum and kidney tissue of 
rats (Table). CP-prompted free radical creation and 
MDA in cylindrical cells have been recommended 
to be in charge of the oxidative renal harm [1, 3, 8, 
14]. CP influences renal tissues where created free 
radicals can connect with layer lipids to deliver their 
peroxidation, influencing cell structure and capacity 
[2, 17, 18]. Also, CP could advance the expansion in 
lipid peroxidation in vitro [36]. Helpful impacts of 
CP depend on the interaction with DNA in the cell, 
forestalling expansion, and instigating apoptosis in 
tumor cells. Cisplatin-induced mitochondrial reac-
tive oxygen species (ROS) generation activated an 
inflammatory response, cell passing and kidney bro-
kenness/nephropathy [37]. Cisplatin at first triggers 
oxidative stress in the mitochondria of kidney proxi-
mal rounded and endothelial cells, which is trailed 
by an optional flood of ROS/RNS (reactive nitrogen 
species) generation, disintegration of mitochondrial 
structure and capacity, an intense inflammatory re-
sponse, histopathological damage and reduced renal 
capacity [33, 38]. Acute poisoning of rats with CP 
significantly reduced activities of antioxidant en-
zymes (SOD, CAT, and GPX). The administration 
of cisplatin CP caused the decline of SOD and CAT 
activity in kidney tissue. The reduce SOD action is 
deficient to scavenge the superoxide anion, delive-

Fig. 1. Effect of selenium and nano-selenium on cisplatin-induced kidney dysfunctions. The data are repre-
sented by mean ± SE (n = 9). a,b,cMeans of different superscript are significantly different (P < 0.05)
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red amid the typical metabolic procedure [39, 40]. 
Levels of CAT and GPX were likewise found to di-
minish after CP injection, resulting in diminished 
capacity of the kidney to scavenge toxic hydrogen 
peroxide (H2O2) and lipid peroxi des. Moreover, rats 
injected with cisplatin (group 2) showed a renal toxi-
city which was indicated by high level of urea and 
creatinine compared to control group (Fig. 1) and 
histological abnormalities of renal tissue (Fig. 2,3) 
and Fig. 2,4). Creatinine is a waste product that 
come from the breakdown of the creatine in the mus-
cles. It is normally excreted from the body through 
nephrons (the structural and functional unit of the 
kidney). Its concentration in the serum is a good 
indicator of the health status of the kidney. Similar 
finding of abnormal in morphological alteration in 
the renal tissue caused by the cisplatin toxici ty where 
the inner and outer medulla contain intotubure cats 
and tubular dilatation [33]. Urea can be the best evi-
dence of renal function since a significant increase in 
the serum urea is due to high nitroge nous substances 
intake which was not noted in the experiment or the 
dimini shed renal excretion. The recorded increase in 
urea may be due to an increase in nitrogen retention 
and/or due to corrupted renal function [41, 42].

Creatinine is creatine anhydride and is formed 
by spontaneous and irreversible reaction during 
skele tal muscle metabolism. Serum creatinine is one 
of the kidney related variables that indicate renal 
toxicity [43]. An increase in serum creatinine is a 
biomarker of renal damage creatinine may be indica-
tive of kidney-specific physiological disorders [44].

Clinical and exploratory examinations recom-
mended that expanded oxidative stress related to an 
antioxidant activity like vitamine E, C and selenium 
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fig. 2. light micrograph of a kidney section (1 and 2) negative control; (3 and 4) positive control, cisplatin 
injected group; (5 and 6) cisplatin with selenium group; (7 and 8) cisplatin with nano-selenium group (H and 
E × 400). 1 – Renal cortex showing normal renal corpuscles (blue arrow) and normal renal tubules (green 
arrow); 2 – Renal medulla showing normal collecting tubules (blue arrow); 3 – Renal cortex showing Cloudy 
swelling (blue arrow) in the proximal and distal convoluted tubules together with dilated tubules (green ar-
row); 4 – Renal medulla showing only congestion of some intertubular blood vessels (arrow); 5 – Renal cortex 
showing glomerular atrophy (arrow head), cloudy swelling in renal epithelium (arrow). Slight intertubular 
infiltration with leukocytes (L); 6 – Renal medulla showing hyaline cast in some tubules (blue arrow). Few 
leukocytic infiltration (L) between tubules and mild dilatation of some tubules (green arrow); 7 – Renal cortex 
showing interstitial nephrite (coaggulative necrosis green arrow; dilatation of renal tubules (blue arrow), 
lymphocytic cell infiltration (L); 8 – The medulla showing congestion;arrow, interstitial infiltration with lym-
phocytes (L) (interstitial nephrite). 
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starts a course of responses in charge of cisplatin-
incited nephrotoxicity [1, 3, 8, 14]. Selenium is a 
trace element that is highly used as antioxidant. The 
ameliorative effect of selenium against the cispla-
tin renal damage was demonstrated within a single 
dose. In the present investigation, the co-adminis-
tration of selenium or nano-selenium with cisplatin 
caused a marked inhibition of the oxidative stress 
caused by cisplatin. This inhibition was proved by 
the measurement of the oxidation enzymes such as 
MDA, CAT, SOD and GPX in both serum and tissue 
(Table). Nano-selenium showed a higher protective 
effect against the oxidation process compared to a 
selenium. In animals receiving selenium or nano-
selenium, the concentrations of CAT and SOD in 
the kidney were significantly increased compared 
to the animals which received CP only. These out-
comes demonstrated that Se significantly lessens the 
exhaustion of GPX level antioxidant defence enzyme 
activity in the kidney of rats treated with CP. The 
defensive impacts of Se appear to be essentially con-
nected with its essence in the GPX, which is known 
to shield DNA and other cellular components from 
harmful effect of ROS. This outcome demonstrates 
that the raise of MDA levels in the kidney tissue of 
rats treated  with CP might be identified with the 
lesse ning in the action of GPX. Treatment with Se 
was exceptionally viable in the aversion of oxida-
tive harm actuated by CP, which brought about sig-
nificantly lower MDA levels in kidney tissue. GPX 
is an outstanding non-enzymatic antioxidant that 
gives the second line of protection against oxida-
tive harm [45]. GPX goes about as a substrate for the 
glutathione peroxidase and glutathione-S-transferase 
enzymes, and is associated with the decrease/expul-
sion of ROS from cells [22]. Decreased concentration 
of GPX happens amid oxidative stress, which results 
in the disability of cell capacity and metabolism [23]. 
These outcomes can be clarified by the significant 
role of Se in preven ting lipid peroxidation and in in-
surance of integrity and functioning of tissues and 
cells also the nano-selenium  is more protective than 
selenium [13, 20, 22, 46].

Although, the beneficial uses of selenium as 
a trace element Se-intake needed to saturate glu-
tathione peroxidase activity. Many researchers had 
approved that the selenium toxicity is an acute case 
resulting from the overdosing of the selenium ad-
ministration or accumulation in the body [47]. As se-
lenium is used in more chemoprevention and thera-
peutic settings, additional information on selenium 

species, sequestration of selenium in specific organs, 
excretion, and toxicities is needed [48]. 

It can be concluded that the use of selenium or 
nano-selenium plays an important role as an anti-
oxidant, Its long term usage during the experiment 
may be a cause of toxicity in rats which followed by 
the increased in serum creatinine and urea and also 
caused the histopathological damage and inflam-
mation of kidney tissues. Therefore, further studies 
should be made to explain the cause of the harmful 
effect of selenium or nano-selenium when treated 
with cisplatin for long term use.
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Цисплатин широко використовується в хі-
міотерапії для лікування деяких форм раку, але 
його застосування обмежене через побічну не-
фротоксичну дію. Раніше було виявлено пози-
тивний вплив селену на токсичність цисплатину 
у разі короткочасних введень, хоча рекомендова-
на схема прийому цисплатину за хіміотерапії – 
це багаторазове введення кожні три або чотири 
тижні залежно від типу пухлини. Метою цього 
дослідження було вивчити ефект застосування 
селену або нано-селену на індуковану циспла-
тином нефротоксичність у щурів-альбіносів. 
Сорок щурів було розділено на чотири рівні гру-
пи. Упродовж експериментального періоду (70 
днів) тваринам цих груп вводили: 1 (контроль ) – 
фізіологічний розчин; 2 – цисплатин 6 мг/кг 
кожний 21-й день; 3 – цисплатин 6 мг/кг плюс 
в/м ін’єкція селену (у вигляді селеніту натрію) 
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0,1 мг/кг кожні 3 дні; 4 – цисплатин 6 мг/кг плюс 
в/м ін’єкція нано-селену 0,1 мг/кг кожні 3 дні. 
Показано, що селен або нано-селен виявляв ан-
тиоксидантний ефект за рахунок підвищення 
рівня антиоксидантних ензимів як у сироватці 
крові, так і в нирковій тканині. Разом з тим, у 
щурів, які отримували цисплатин протягом екс-
периментального періоду, спостерігали також 
негативний вплив на функцію нирок через під-
вищення в сироватці крові концентрації сечови-
ни і креатиніну та аномальні морфологічні змі-
ни в тканині нирок.

К л ю ч о в і  с л о в а: селен, нано-селен, 
цис платин, нефротоксичність.
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