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ABSTRACT
Background: Gentamicin is a powerful aminoglycoside antibiotic which is widely used in the proper eradication of gram-
negative organisms. Acute renal failure is a common complication that develops rapidly through a dose-dependent mechanism 
after gentamicin administration. Nebivolol is a third generation vasodilator selective β-1 adrenergic receptor blocker which 
has a potent antioxidant properties that that could ameliorate the renal adverse effects which could be exerted by gentamicin 
administration.
The Aim of work: Is to elucidate the protective effect of nebivolol in gentamicin induced nephrotoxicity.
Material and Method: Thirty adult male albino rats weighing 180-220 gm were used in this study. The rats were divided 
into three groups( 10 rats each for each group): Group I (control group). Group II (Gentamicin treated group). Group III 
(Gentamicin and nebivolol treated group).The total duration of the experiment was 30 days (one month). Rats of all groups 
were anaesthetized then the rats were sacrified at day 31(the day after the end of experiment).
Results: The administration of gentamicin resulted in shrinkage of the glomeruli, there were widened urinary space and also 
most of proximal and distal convoluted tubules presented pyknotic and karyolitic nuclei, there was extensive cytoplasmic 
vacuolation,there were a significant elevation of blood urea nitrogen ,a significant elevation of creatinine levels and 
metalloproteinase matrix 9 (MMP 9) which were improved markedly by administration of nebivolol drug.
Conclusion: It could be concluded that nebivolol may improve the adverse histological and functional changes induced by 
gentamicin in the adult male albino rat's kidney.
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INTRODUCTION                                                                          

Gentamicin is effective aminoglycoside antibiotic 
commonly used in proper gram-negative organism 
eradication. Acute renal failure is a common complication 
that progresses rapidly through a dose-dependent mechanism 
after administration of gentamicin. This drug is excreted in the 
urine and after discontinuation of the drug, several particles 
remain in the renal cortex for a long time. Through glomerular 
filtration, gentamicin is removed and partly reabsorbed 
through proximal tubular cells. The drug's nephrotoxicity 
is due to its selective accumulation in the proximal tubules 
of the kidney, reaching a higher plasma concentration than 
that of the renal tubules. Gentamicin administration results 
in rapid and pronounced necrosis of renal tubular cells and 
increased levels of plasma creatinine and blood urea nitrogen, 
resulting in acute kidney injury and renal failure. Measuring 

the plasma level of gentamicin in hospitalized patients, 
particularly in paediatric patients, is therefore mandatory 
after the third dose[1,2,3,4,5]. Gentamicin induced inflammatory 
reaction is mediated through decreased release of endothelial 
nitric oxide and increased production of reactive oxygen 
species (ROS) that exert peroxidation of membrane lipids 
and DNA injury. The most serious ROS is inducible nitric 
oxide that is much increased by gentamicin administration 
resulting in initiation of a serious apoptotic pathway of renal 
tubular cells[6,7]. Nebivolol is a third generation vasodilator 
selective β-1 adrenergic receptor blocker currently used in 
management of cardiovascular diseases. The vasodilator 
criteria can be attributed to release of endothelial nitric oxide 
via a β3-adrenoceptor. Nebivolol has powerful antioxidant 
properties. Treatment with this vasodilator increases renal 
tissue levels of bioavailable nitric oxide and reduces renal 
inflammation and cell necrosis[8, 9, 10, 11, 12].
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MATERIALS AND METHODS                                               

Chemicals
1.  Nebivolol (NBV): was purchased from Marcyryl 

Pharmaceutical Industries, Egypt. NBV powder 
diluted with saline and given orally by nasogastric 
gavage at a dose of 8mg/kg once daily[5] for 30 days 
in group III. 

2. Gentamicin (GEN): was purchased from MISR 
pharmaceutical company, Egypt. The powder was 
dissolved in saline and injected intraperitoneally at a 
dose of 80mg/kg once daily in the last seven days in 
group II and first 7 days in group III[5].

Animals
Adult male albino rats (thirty in number), their average 

weight was 170-250 g. The animals obtained from the animal 
house, Faculty of Medicine, Cairo University.

Experimental Design
The rats were maintained under balanced environmental 

and laboratory conditions, fed with standard diet and they 
were housed in separate cages for each animal, the duration 
of the experiment was 30 days. The rats were divided into 
three groups 10 rats each: 

Group I (control): The rats of this group were 
intraperitoneally injected with 0.9% NaCl once daily for 30 
days.

Group II (Gentamicin administration): The rats of this 
group were intraperitoneally injected with 0.9% NaCl 
once daily for 23 days (from day 1 to day 23) followed by 
intraperitoneal injection with gentamicin at a dose of 80mg/
kg once daily for the following seven days (from day 24 to 
day 30) 

Group III (Gentamicin and nebivolol administration): 
The rats of this group were intraperitoneally injected 
with gentamicin dissolved in saline at a dose of 80mg/kg 
once daily for seven days (from day 1 to day 7) with oral 
administration of nebivolol (by gastric gavage) at a dose of 
8mg/kg once daily (from day 1 to day 30).

 At the end of the experiment (at day 31), blood samples 
were obtained for assessment of biochemical markers of 
kidney from all groups then the rats from all groups given deep 
anaesthesia and sacrificed. The animals in different groups 
were handled carefully according to guidelines approved by 
the animal ethical committee of Cairo University[13].

Methods

1-Serum preparation
Under isoflurane anaesthesia, blood samples 

were collected, under complete aseptic conditions, 
from the rat retro-orbital venous plexus by means of                                                                             
micro-capillary glass tubes. Blood was allowed to coagulate 
at room temperature, then  by using a cooling centrifuge                                                                      
(Sigma 3-30 k, USA),  then for 20 min the samples were 

centrifuged at 4000 rpm. The clear serum layer was separated 
and stored at -80 ◦C .Biomarkers {Blood urea nitrogen 
(BUN) and serum creatinine concentrations (SCr)} were 
measured spectrophotometrically[14,15].

2-Histological Study
Rats of all groups were anaesthetized with sodium 

thiopental 75 mg/ kg intraperitoneal[13]. kidney specimens 
were carefully dissected, excised and parts of it prepared for 
Histological study. Other parts were dissected then washed 
with saline (ice-cold) after that, in liquid nitrogen (-170°C), 
the specimens were frozen then they were kept at 80°C for 
detection of matrix metalloproteinase-9 (MMP-9)

a-Light Histological Study
Preparation of paraffin sections[16]: Impregnation of 

kidney specimens in molten paraffin wax in an automatic 
processor was done. Blocks of paraffin were formulated. 
By the rotary microtome,these blocks were sectioned at 
4-5 microns. On glass slides the sections of samples were 
collected, then the sections were deparaffinized, after that 
they stained by Hematoxylin and Eosin to show the general 
structure of the tissue. By the light electric microscope 
(LEICA ICC50 W), slides were examined, this was done at 
Faculty of Agriculture, Cairo University.

b- Electron microscopic examination[17]

After sacrifaction of the animals, small kidney specimens 
(10–12mm)  were washed in a buffer of phosphate                                                   
(pH 7.2-7.4) for 25 min up to four times  after they were 
already fixed in 5% gluteraldehyde for one day.The 
specimens then were post fixed for 2 h in osmium tetroxide 
(1%). Then the specimens washed in a similar buffer for 25 
min for five times each. Then by using gradual ascending 
grades of alcohol concentration (30, 50, 70, 90, and absolute 
alcohol) each last for 2 h, dehydration was carried out.  
Then by using gelatin capsule,they were embedded in Epon 
812,after they were already  cleared in propylene oxide. The 
samples then were put in an incubator at 35°C for 24 hours, 
then at 45°C for another 24 hours , and finally at 60°C for 
72 hours . Semithin section (about 0.5-1 µm) are cut with 
the ultramicotome and attained with toluidine blue to be 
examined by light microscope to choose the area for ultrathin 
sections. On copper grids, ultrathin sections (50–100 nm) 
were collected from  the selected areas of trimmed blocks. 
Then in uranyle acetate ,for about 10 min, the ultrathin 
sections were contrasted and in lead citrate for 5min.Then by 
using a transmission electron microscope (JEOL JEM-1200 
EX II, Japan), the grids  were subjected for examination 
and photographing .The microscope operated at 60-70 kV, 
This was done at  (Electron Microscope Unit), pathology 
department, National Cancer Institute (NCI).

3-Real-time quantitative reverse-transcription 
polymerase chain reaction (qRT-PCR) for mmp-9[18]

Using SV Total RNA Isolation System (Promega, 
Madison, WI, USA) total RNA was extracted from 
frozen kidney and then  by using spectrophotometer they 



288

GENTAMICIN NEPHROTOXICITY AND THE PROTECTIVE EFFECT OF NEBIVOLOL

were  quantified at 260/280 nm.  Then by incubating                                                       
Rnase-free DNase I with RNA, the residual genomic 
DNA was removed . By using RTPCR kit (Stratagene, 
USA), the total extracted RNA was reversetranscribed into 
complementary DNA (cDNA) . For reverse transcription of 
RNA, random hexamers (primers) for MMP-9 (GenBank 
accession number NM_009660.3 gene was used. Using 
Forward primer: 50 -CACAGACAGCCTTCTGCAAC-30, 
reverse primer: 50 -CATTTCCCACAGCCTTGAAT-30 
in 60°C, product size 141 bp. By using the comparative 
(2DDCt) method relative changes in gene expression levels 
of samples to control were determined[19].

RESULTS                                                                                   

Results of Histological Studies
Group I (control) Light microscopic examination of the 

renal cortex stained with haematoxylin and eosin (Hx&E) 
presented renal corpuscles, formed of a dense rounded 
glomerulus surrounded by a parietal layer of Bowman′s 
capsule with the urinary space in-between.  The lining 
cells of proximal convoluted tubules were low columnar 
and the  cytoplasm  was strongly acidophilic with spherical 
basal nuclei. The lining cells of  distal convoluted tubules 
were low cuboidal with acidophilic (faint) cytoplasm and 
rounded central nuclei (Figure 1). Electron microscopic 
examination of proximal convoluted tubular cells displayed 
rounded heterochtomatic nucleus with prominent nucleolus 
and intact nuclear envelop, intact apical microvilli, plentiful 
mitochondria (electron dense and parallel) are located 
between the basal cell membrane and the nucleus. Intact 
basal infoldings could be observed (Figures 2,3). 

Group II (Gentamicin administration): Light 
microscopic examination of the renal cortex stained with 
(Hx&E)  presented extremely shrunken glomeruli with 
a widened urinary space (Figure 4). Most of proximal 
and distal convoluted tubules presented pyknotic and 
karyolitic nuclei with extensive cytoplasmic vacuolation 
epithelial, intraluminal casts and epithelial cell exfoliation                                                                
(Figures 4,5) .Mononuclear cell infiltration and hyaline 
degeneration could be seen (Figures 6,7). Extravasated 
blood was also noticed (Figures 5,7). Electron microscopic 
examination of proximal convoluted tubular cells showing 
the cells of   proximal convoluted tubules with transversely 
cut microvilli (Figure 8). 

Group III (Gentamicin and nebivolol administration): 
Light microscopic examination of the renal cortex stained 
with (Hx&E) showed a rounded glomerulus surrounded by 
a parietal layer of Bowman′s capsule with the urinary space                                                                                                                     
in-between. Proximal and distal convoluted tubules were 
more or less normal( apparently). Few tubules exhibit 
karyolitic nuclei with cytoplasmic vacuolations and an 
extremely shrunken glomerulus with a widened urinary 
space (Figures 9,10). Electron microscopic examination 
of proximal convoluted tubular cells displayed rounded 

heterochtomatic nucleus with more or less intact nuclear 
envelop, The mitochondria (parallel and electron dense) 
located between the thin basal cell membrane and the nucleus. 
Intact basal infoldings. Few cells presented indented nuclear 
envelop. (Figures 11, 12, 13, 14, 15).

4- Statistical analysis of data: Using SPSS software 
statistical computer package version 22 (SPSS Inc, USA), 
the collected data were organized, tabulated and statistically 
analyzed.The mean and standard deviation were calculated. 
to test the difference between mean values of measured 
parameters among groups, ANOVA (Analysis of variance) 
was used. By using Tukey HSD (Post hoc range test), 
multiple comparison between pairs of groups were done. 
For analysis of results of tests of significance, P ≤ 0.05 was 
considered significant. 

BUN (Blood urea nitrogen) was statistically significantly 
higher in group II (76.65 ± 9.96) and III (33.48 ± 4.79) 
compared to control (19.18 ± 3.76), p <0.0001 and 0.015, 
respectively. Also, there was a statistically significant 
difference between group II and group III (p <0.0001)                   
(Table 1, Histogram 1). 

Serum creatinine was statistically significantly higher in 
group II (5.37 ± 1.53) compared to control (1.01 ± 0.14), and 
group III (1.95 ± 0.63), p <0.0001. However, there was no 
statistically significant difference between group I and group 
III (p =0.301) (Table 2, Histogram 2). 

MMP 9 was statistically significantly higher in group II 
(2.11 ± 0.53) compared to control (0.25 ± 0.10), and group 
III (0.88 ± 0.09), p <0.0001. Also, there was a statistically 
significant difference between group I and group III                                 
(p = 0.020) (Table 3, Histogram 3).

Fig. 1: A photomicrograph of a cross section of the renal cortex of a rat 
of group I  (Normal control) showing renal corpuscles, formed of a dense 
rounded glomerulus (G) surrounded by a parietal layer of Bowman′s 
capsule (B) with the  urinary space (*) in-between.  The lining cells of 
proximal convoluted tubules (P) are low columnar with spherical basal 
nuclei and strong acidophilic cytoplasm.  The lining cells of the distal 
convoluted tubules (D) are low cuboidal with central rounded nuclei and 
faint acidophilic cytoplasm. (Hx&EX400).
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Fig. 2:  An electron micrograph of a rat kidney of group I (Normal Control) 
showing   the cells of proximal convoluted tubules with heterochtomatic 
rounded nucleus (N) with intact nuclear envelop (arrowhead) and prominent 
nucleolus (n), plentiful electron dense parallel mitochondria (m) are located 
between the nucleus and a basal cell membrane which is  uniformly thin 
(thin arrow). Intact basal infoldings (In) can  also be noticed (EMX 7100).  

Fig. 3: An electron micrograph of a rat kidney of group I showing the cells 
of  the proximal convoluted tubules with heterochtomatic rounded nucleus 
(N) with intact nuclear envelop (arrowhead) and prominent nucleolus (n), 
plentiful electron dense parallel mitochondria (m) and intact microvilli (Mv) 
(EMX 89000).

Fig. 4:  A photomicrograph of a cross section of the renal cortex of a  rat of  
group ΙΙ  (Gentamicin administration group)  showing extravasated blood 
(Circle), extremely  shrunken glomeruli (G) with an abnormally wide urinary 
space (*). Most of proximal convoluted tubules (P) present pyknotic(p) and 
karyolitic (K) nuclei with cytoplasmic vacuolations (v). Apparently normal 
distal convoluted tubules(D) can also be noticed (H &E.X 400).

Fig.  5:  A photomicrograph  of a cross section of the renal cortex  of  a  rat of  
group ΙΙ  showing extravasated blood (Circle), mononuclear cell infiltration 
(Inf) and hyaline degeneration (H). Most of proximal (P) convoluted tubules 
present exfoliated (E) lining epithelium. A distal (D) convoluted tubule 
contain cast with exfoliated cells (arrow) (H&EX 400).

Fig. 6: A photomicrograph of a cross section of the renal cortex of  a  rat 
of  group ΙΙ  showing hyaline degeneration (H). Most of proximal (P) 
convoluted tubules present pyknotic (p) and karyolitic (K) nuclei with 
cytoplasmic vacuolations (v). (H&EX 400).

Fig. 7:  A photomicrograph  of a cross section of the renal cortex  of  a  rat 
of  group ΙΙ  showing extravasated blood (Circle),  hyaline degeneration 
(H). Proximal (P) convoluted tubules present pyknotic (p) nuclei with 
cytoplasmic vacuolations (v). (Hx.&E.X 400).
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Fig. 8: An electron micrograph of a rat kidney of group II showing the cells 
of proximal convoluted tubules with transversely cut microvilli (Mv) (EM   
X 14000).

Fig. 9: A photomicrograph of a cross section of the renal cortex of a rat of 
group III (Gentamicin and nebivolol adminstration group) showing more or 
less normal proximal convoluted tubules (P) and distal convoluted tubules 
(D), renal corpuscles, apparently normal and formed of a rounded dense 
glomerulus (G) surrounded by a  parietal layer of  Bowman′s capsule (B) 
with more or less normal urinary space (*) in-between. Few tubules exhibit 
karyolitic (K) nuclei with cytoplasmic vacuolations (v) canbeobserved  
(Hx.&E.X400).

Fig. 10: A photomicrograph of a cross section of the renal cortex of a 
rat of  group III showing: renal corpuscles, formed of a rounded  dense 
glomerulus (G1) surrounded by a parietal layer of  Bowman′s capsule 
(B) with more or less normal urinary space (*) in-between. An extremely 
shrunken glomerulus (G2) with an abnormally wide  urinary space (*) in-
between. More or less normal proximal convoluted tubules (P) and distal 
(D) convoluted tubules can also be noticed (Hx.&E.X400).

Fig. 11:  An electron micrograph of a rat kidney of group III showing  the 
cells of proximal convoluted tubules with heterochtomatic rounded nucleus 
(N) with  more or less normal nuclear envelop (arrowhead), plentiful 
electron dense parallel mitochondria (m) are located between the nucleus 
and the apparently thin basal cell membrane (thin arrow). Intact basal 
infoldings (In) can also be noticed. (EM   X 5600).

Fig. 12: An electron micrograph of a rat kidney of group III showing  the 
cells of proximal convoluted tubules with heterochtomatic rounded nucleus 
(N) with prominent nucleolus (n) and apparently normal nuclear envelop 
(arrowhead), scattered  electron dense parallel mitochondria (m) are located 
between the nucleus and a uniformly thin basal cell membrane (thin arrow). 
basal infoldings (In) transversely cut microvilli (Mv) can be noticed. (EM   
X 4400).

Fig. 13: An electron micrograph of a rat kidney of group III showing the cells 
of proximal convoluted tubules with heterochtomatic rounded nucleus (N) 
with a prominent nucleolus (n), scattered electron dense parallel mitochondria 
(m) and apparently normal apical microvilli (Mv). (EM   X 11000).
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Fig. 14: An electron micrograph of a rat kidney of group III displaying 
proximal convoluted tubular cells that show (N1): rounded heterochtomatic 
nucleus with an intact nuclear envelope (arrowhead), and a heterochtomatic 
nucleus (N2) with an indented nuclear envelop (arrowhead), abundant 
parallel electron dense mitochondria (m) and irregularly cut apical microvilli 
(Mv) (EM   X 7100).  

Fig. 15: An electron micrograph of a rat kidney of group III showing the 
cells of proximal convoluted tubules with heterochtomatic rounded nucleus 
(N) with a prominent nucleolus (n) and more or less intact nuclear envelop 
(arrowhead), scattered electron dense parallel mitochondria (m) with 
apparently intact cristae.  Apparently intact basal infoldings (In) can also be 
noticed. (EM   X 5600). 

Table 1: A table demonstrating mean values of blood urea nitrogen 
(BUN) among different study groups.

Group  I (Control) Group II Group III

Mean SD Mean SD Mean SD

BUN 19.18 3.76 76.65 9.96 33.48 4.79

P-values

G I vs. G II <0.0001 (S)

G II vs. G III <0.0001 (S)

G I vs. G III 0.015 (S)

Histogram 1: illustrating mean values of blood urea nitrogen (BUN) 
obtained from the different groups of the examined animals.

Table 2: A table demonstrating mean values of serum creatinine 
levels among different study groups.

Group  I (Control) Group II Group III

Mean SD Mean SD Mean SD

S. creatinine 1.01 0.14 5.37 1.53 1.95 0.63

P-values

G I vs. G II <0.0001 (S)

G II vs. G III <0.0001 (S)

G I vs. G III 0.301 (NS)

Histogram 2: illustrating mean values of serum creatinine levels obtained 
from the different groups of the examined animals.

Table 3: A table demonstrating mean values of renal matrix 
metalloproteinase 9 (MMP9) among different study groups.

Group  I (Control) Group II Group III

Mean SD Mean SD Mean SD

MMP 9 0.25 0.10 2.11 0.53 0.88 0.09

P-values

G I vs. G II <0.0001 (S)

G II vs. G III <0.0001 (S)

G I vs. G III 0.020 (S)
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Histogram 3: illustrating mean values of renal matrix metalloproteinase 9 
(MMP9) obtained from the different groups of the examined animals.

DISCUSSION                                                                           

In the present work gentamicin administration resulted in 
proximal convoluted tubular cell necrosis, lost apical brush 
border, lost basal infoldings, ballooned mitochondria with 
damaged cristae, markedly increased levels of blood urea 
nitrogen, serum creatinine and renal tissue MMP9. This was 
in agreement with Nitescu et al.,[20] and Servais et al.,[21]

who reported that gentamicin -induced tubular cell damage 
is mediated through reactive oxygen species (ROS) and this 
drug is an iron chelating agent that enhance iron-mediated 
lipid peroxidation. They added that stimulation of cell 
necrosis is an important cytotoxic mechanism of gentamicin 
in mesangial cells of  proximal convoluted tubules. In the 
current work, gentamicin administration resulted in marked 
elevation of serum creatinine and blood urea nitrogen, levels. 
Similar results were detected by Romero et al.,[22] who 
observed sudden deterioration of renal functions following 
nine days of gentamicin administration in their study on 
male albino rats.

 In order to to perform a normal function of  proximal 
tubule and to avoid  their cell death, their  cells need proper  
adhesion to the basement membrane. To re-perform  the 
physiological functions after cell injury, it is necessary to  
maintain the interactions of collagen IV-integrin. The matrix 
metalloproteases (MMPs) are responsible for regulation 
of collagen integrin interactions.  MMP-9 is one of these 
materials that can damage types IV and V collagens, elastin, 
aggrecan, and gelatins. MMP9 mediate acute kidney injury 
due to different agents in glomeruli and tubular epithelial 
cells[23,24,25]. Treatment with nebivolol markedly improved 
histological and biochemical deterioration exerted by 
gentamicin injection. This was in agreement with Broeders     
et al.,[26] who assumed that nebivolol exerts its vasodilator 
effect via endothelial b2-adrenoceptors binding, with a 
resultant increase in endothelial nitric oxide synthase and 
endothelial free calcium that play a fundamental  role in 
oxygen supply and consumption regulation. They added that 
nebivolol produces stabilization of the lysosomal membranes 
with resultant decrease in lysosomal enzyme activities. 
Toprak et al[27] assumed that treatment with nebivolol for five 
days can decrease the  formation of proteinaceous casts which 

developed as a result of dehydration and is effectively used 
in disorders associated with endothelial dysfunction. Pires                                                                                                                            
et al,[10] Akgullu et al,[28] and Natasha et al,[29] demonstrated 
that nebivolol was effective in affording functional and 
structural protection via reduction in nitrotyrosine and 
hydrogen peroxide with a consequent decrease in NADPH 
dependent superoxide production and it was more efficient 
than atenolol as a nephroprotective drug in rats.

In conclusion our study showed that coadministration of 
nebivolol with gentamycine treatment   could improve the 
renal histological and the biochemical deterioration exerted 
by gentamicin nephrotoxic effect in the adult male albino 
rats
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الملخص العربى

دراسة هستولوجية وکيميائية حيویة عن التأثير الوقائي المحتمل للنيبيفولول علي السميه 
الكلویه المستحثه بالجينتامایسين في ذكور الجرذان البيضاء البالغه

شرین السيد توفيق1,2 ولمياء علي عبد السلام1,3

1قسم التشریح - كلية الطب - جامعة الجوف - السعودیة

2قسم التشریح الأدمي وعلم الأجنة - كلية الطب - 2جامعة الزقازیق - 3جامعة بني سویف - مصر

مقدمه: جنتاميسين مضاد حيوي قوي يستخدم على نطاق واسع في القضاء بفاعليه علي البكتيريا السالبه الجرام. الفشل 
الكلوي الحاد هو أحد المضاعفات الشائعة التي تتطور بسرعة عقب تناول الجنتاميسين معتمده علي الجرعه المستخدمه. 
نيبيفولول هو احد ادويه الجيل الثالث من باسطات الاوعيه الدمويه التي  تثبط مستقبلات الأدرينالين الانتقائية ( من النوع 
بيتا 1( وله خصائص مضاده اللأكسدة قوية يمكنها أن تخفف من الآثار الضارة الكلوية التي يسببها تلقي الجنتاميسين. 

الهدف من العمل: هو توضيح التأثير الوقائي للنيبيفولول علي السميه الكلويه المسببه بالجنتاميسين.
تم  الدراسة.  هذه  في  جم   220-180 وزنها  البالغة  البيضاء  الفئران  ذكور  من  ثلاثين  استخدام  تم  والطریقة:  المواد 
تقسيم الفئران إلى ثلاث مجموعات كل مجموعة 10 فئران: المجموعة الأولى (الضابطه(.المجموعة الثانية (المعالجه 
بالجنتاميسين. (المجموعه الثالثه (المعالجه بالجنتاميسين و النيبيفولول) . المده الكليه للتجربه ثلاثون يوما . في اليوم 31 

تم تخدير جميع الفئران والتضحيه بهم .
النتائج: ادي الحقن بالجنتاميسين الي تقلص حجم  الكبيبات الكلويه  مع اتساع الفراغ الكلوي  وأيضًا اظهرت  معظم 
التفرغات في السيتوبلازم  وارتفاع كبير في  القريبة والبعيدة نوى حلقية مع ظهور عدد كبير من   الملتوية  الأنابيب 

.(9 MMP) مستويات نيتروجين اليوريا في الدم والكرياتينين ، وماده ال
الخلاصة: يمكن الاستنتاج أن النيبيفولول قد يحسن التغيرات النسيجية والوظيفية الضارة الناجمة عن الجنتاميسين في 

كلية ذكور الجرذان البيضاء البالغة.


