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Introduction: Renal Ischemia Reperfusion is considered to be one of the causes of acute 
renal failure (AKI). In addition, renal ischemia is an important incident usually occurs due to 
renal transplantion, repair of suprarenal aneurysm, hemorrhagic shock. A recent study reported 
that reactive oxygen species (ROS) are important mediators of AKI. It seems essential to use 
antioxidant to decrease the effect of free radicals. The olive leaf extract (OLE) has an abundant 
antioxidant characteristic The purpose of this study was to investigate the effects of olive leaf 
extract on the control of renal injuries caused by renal Ischemia-Reperfusion in an animal model.   

Methods: forty male Sprague-dawley  rats were randomly divided into 5 equal groups: control, 
I/R+ 0.5 ml water by gavages, I/R+OLE in 3 different doses    ( 25mg/kg, 50mg/kg, 100mg/
kg) once daily for 2 week, prior to I/R. The right and left pedicles clamped for 45 minutes 
(ischemia), followed by 24 hours of reperfusion. Serum BUN and Creatinine were measured, 
and serum malondialdehyde(MDA) was determined, renal histologically parameters such as 
tubular necrosis, eosinophilic casts were studied semi quantitatively and tubular dilatation was 
measured by motic image plus 2 software, and  renal antioxidant enzyme activity such as 
Glutathione was assessed.

Results: I/R group significantly increased serum Cr and BUN, serum MDA, and tubular 
necrosis, casts, tubular dilatation, and significantly decreased Glutathione compared with the 
control group. Pretreatment with OLE+I/R in 3 different doses significantly decreased tubular 
dilatation, tubular necrosis and casts, serum MDA, and increased Glutathione comparedwith 
the I/R group. But only 4 group significantly decreased serum Cr and BUN compared with the 
I/R group

Conclusion: The findings showed that  two week pretreatment of rats with OLE by gavages in 
its three doses (25mg/kg, 50mg/kg and 100mg/kg) can ameliorate renal injuries compared with 
I/R group. In order to consider the effects of all antioxidant of OLE in decreasing caused by I/R 
further researches recommended.

A  B  S  T  R  A  C  TArticle info:
Received: 17 Dec 2012
Accepted: 20 Feb 2013

Key Words:

Ischemia-Reperfusion,  
Rat, 
Olive Leaf Extract.

Leila Jafari pour has graduated in MSc Program of Anatomical Science in Zahedan University of Medical Sciences, Zahe-

dan, Iran. Her technical skills are Renal Ischemia Reperfusion in Rat and Renal histopathologi¬cal changes follows Renal 

İschemia Reperfusion and Nephrotoxicity.



161

August 2013, Volume 10, Number 3

1. Introduction

enal Ischemia Reperfusion (RIR) is con-
sidered to be one of the causes of Acute 
Renal Failure (ARF) [1-3]. Renal ischemia 
is an important incident usually occurs due 
to renal transplantion, heminephrectomy, 

and repair of suprarenal aneurysm, hemorrhagic shock, 
cardiac arrest and heart failure [1-4]. The produced 
Reactive Oxygen Species (ROS) of subsequent renal 
reperfusion causes injury of the protein, lipids, DNA 
and mitochondria and subsequently organ injury and 
apoptosis [5-7]. Injury or disfunction of protective anti-
oxidant mechanisms during reperfusion is considered to 
be one of the causes of ischemia-reperfusion injury [8]. 
With the increase during ischemia, an advanced injury 
can be observed in the protective antioxidant of kidneys 
[9]. To decrease the effect of free radicals, using antioxi-
dants seems to be essential. On the one hand, synthetic 
antioxidants such as butylated hydroxyanisole, butyl-
ated hydroxytoluene and hydroquinone show negative 
effects, so the use of natural antioxidants so much has 
been considered [10]. On the other hand, the use of med-
ical plants has a special place in traditional medicine and 
they used to treat many ailments from many years ago. 
One of these plants is olive that its leaf extract has both 
antibacterial and antiviral characteristic playing and has 
an important role in decreasing the blood pressure and 
blood sugar[11]. Olive leaf extract is a kind of medical 
plant extract that is known for its antioxidant character-
istics among different sections of olive tree. Olive’s leaf 
is the richest source of phenolic compounds showing an-
tioxidant characteristics [12].

Regarding the effective role of natural antioxidants in 
decreasing the tissue injuries caused by I/R and as arti-
ficial antioxidants , they lead to harmful side effects, the 
olive leaf has an abundant antioxidant characteristic. In 
this study, the effects of olive leaf extract on the control 
of renal injuries caused by renal Ischemia-Reperfusion 
in an animal model were investigated.

2. Materials & Methods

In this study, all of the animal experiments carried out 
in accordance with the National Institute of Health guide 
line or inaccordance with the guides for care and use of 
laboratory animals.

2.1. Preparation of Ethanolic Olive Leaf Extract  

The olive leaves (olea, europaea, and variety of sevil-
lano) were collected from khoram abad in lorestan prov-

ince, Iran. Then, they were weighed and washed. The 
air-dried leaves were grinded into fine powder and the 
powder extracted with 1 liter of 80% ethanol at a tem-
perature of 40 ċ. On the basis of its dose, the extract in a 
required amount was dissolved, to be administered oral-
ly to the animals. Using HPLC method, the oleuropein 
amount of this extract was measured [13]. Its amount 
was reported as 13.57%.

2.2. Experimental Group

In this experimental study, forty male Sprague-dawley 
rats (10-11 weeks) weighing 200-250 g were kept at a 
room temperature of 24±1 oc and a humidity of 50±10 
% with 12 hour light/dark cycle in the animal lab of Razi  
Herbal Medicines Research Center. In this study, the rats 
were randomly divided into 5 equal groups. Light per 
each group as follows: 1) control group 2) I/R group, 
only received 0.5 ml water by gavage daily without any 
treatment. 3) I/R group treated with OLE, 25 mg/kg . 
4) I/R group treated with OLE, 50 mg/kg. 5) I/R group 
treated with OLE, 100 mg/kg. The olive leaf extract was 
adminstered to rats by gavage for 2 weeks. 

2.3. Surgical Procedure 

Two weeks after treatment with OLE, the animals were 
anesthetized intraperitoneally by injection of 60 mg/kg 
ketamine and 2.5 mg/kg diazepam, respectively. Then, 
the abdominal region of rats were shaved and sterilized 
with povidoneiodine solution.      A midline laparotomy 
in cision made from superior to the symphysis pubic to 
the tip of xiphoid process, and then the ultimate region 
was exposed [14-17]. To observe the kidneys located in 
the retro peritoneal region, the intestines were isolated 
[17]. Then both left and right pedicles were occulted 
bilaterally with two microvascular clamps [17]. The 
clamps were put bilaterally for 45 min not to damage 
the vascular [2]. During this period of time, the color of 
kidney turned pale and confirmed renal ischemia. 45 min 
after of ischemia, the clamps removed from pedicle re-
gion to consider the kidneys for 5 min until their color 
turned brown; this change of kidney color confirmed the 
reperfusion. During 45 min of ischemia, both intestines 
and kidneys were conserved with humid, hot and steril-
ized gauze.

2.4. Biochemical Analysis 

24 hours after reperfusion, through anesthesia, the 
blood samples were taken of rats’ right ventririculars and 
then centerfuged with 3000 rpm for 10 minutes and their 
serums separated. Left kidney was homogenized to mea-
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sure the renal anti- oxidant enzyme such as Glutathione 
(GSH) with Phosphate Buffered Saline (PBS). Then, it 
was centrifuged with 5000 rpm at 4oc for 15   minutes 
and its super- natant used to measure the Glutathione.

2.5. Serum Parameters

Creatinine, blood urea nitrogen (BUN), serum were 
measured by autoanalyzer. MDA serum was performed 
manually through reaction with thiobarbituric acid 
(TBA). In this method, the amount of MDA was mea-
sured by spectrophotometic (532nm). MDA levele was 
expressed as nmol/ml                                                  

2.6. Renal Biochemical Parameter

The amount of GSH was measured by korkmas et al’s 
method. GSH level was expressed as nmol/mg protein 
[18].

2.7. Renal Histologic Analysis 

24 hours after reperfusion, the right kidney of rat was 
put in formalin 10 % for histology techniques. After sec-
tioning the kidney tissues with microtome, the sections 
painted with hematoxylin and eosin. The histopathologi-
cal changes were analyzed in axiovision 40 from each 
kidney with magnification 400 x with regard to tubular 
necrosis, tubular dilatation and eosinophilic casts. Tubu-
lar necrosis and eosinophilic casts regarded semiquan-
titative  as follow: no damage = 0 , mild = 1; unicellur, 

patchy isolated, moderate = 2 ; damage less than 25% 
, severe = 3 ; damage between 25-50% , very severe = 
4 ; more than 50% damage [19]. The result of each pa-
rameter was reported separately. With regard to tubular 
dilatation, intra diameter of proximal tubule was mea-
sured by motic image plus2 software in axiovision 40 
from each kidney. 

2.8. Statistical Analysis 

The data were expressed according to the mean and the 
standard error of mean. The group differences performed 
by mann-withney test and statistical significances were 
at the 5% level (p value < 0.05). Using the spss soft ware 
version 16, the statistical analyses were performed.

3. Resultole and Kidney Function 

I/R group in comparision with control group, the creati-
nine level was significantly increased (p= 0.002). Only 
in three groups of OLE receivers the amount of serum 
was decreased compared to I/R group. However, the 
only group of OLE 50 mg/kg, namely, group 4, was sig-
nificantly different from I/R group (p= 0.021) (Fig.1A).                         
Compared to control group, serum BUN of IR group 
was significantly increased (p= 0.028). The three groups 
treated with OLE compared to I/R group could reduce 
serum BUN, but only group 4 was significantly different 
from I/R group (p= 0.01).  The BUN level was similar to 
the control group (Fig.1B).

Figure 1A. Note, Values are expressed az the Means ± SEM: 
* P<0.05 as compared with I/R
# P<0.05 as compared with control

Figure 1B. Note, Values are expressed az the Means ± SEM: 
* P<0.05 as compared with I/R
# P<0.05 as compared with control
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 3.1. OLE and Biochemical Tests

In comparison with control group, the serum MDA in 
I/R group was significantly increased (p=0.038). Pre-
treatment with OLE could significantly decrease the 
amount of serum MDA in three groups of OLE receivers 
(p< 0.05). The amount of serum MDA was the same in 
group 1, 4 and 5 (Fig. 1C).

The GSH in I/R indicated a significant decrease com-
pared to the control group (p=0.0). Pretreatment with 
OLE led to a significant increase in GSH in groups 3, 4 
and 5 compared to I/R group (p< 0.05). Regarding the 
amount of GSH, no significant difference was observed 
between groups 1, 3, 4 and 5 (Fig. 1D).  

3.2. OLE and Histologic Result 

In comparison with control group, tubular necrosis was 
significantly increased in I/R group (p= 0.0). Pretreat-
ment with OLE in the three groups (25mg/kg, 50mg/kg 
and 100 mg/kg) could reduce significantly tubular necro-
sis compared to I/R group (p < 0.05) (Fig.2, Table.1). Tu-
bular dilatation in I/R group was significantly increased 
compared to control group (p= 0.0). In all groups of OLE 
receiver (3, 4, 5), the intra diameter of proximal tubule 
was significantly decreased compared to I/R group. The 
intra diameter of proximal tubule of the three groups 
treated with OLE was similar to intra diameter of the 
control group (Fig.2, Table.1).

Figure 1C. Note, Values are expressed az the Means ± SEM: 
* P<0.05 as compared with I/R
# P<0.05 as compared with control

Figure 1D. Note, Values are expressed az the Means ± SEM: 
* P<0.02 as compared with I/R
# P<0.02 as compared with control

Experimental Group Tubular Necrosis Eosinophilic  Casts Tubular Dilatation

Control 0.44±0.052 0.37±0.052 63.93±2.02

IR 1.39±0.037# 1.37±0.129# 90.59±4.35#

IR+OLE(25mg/kg) 0.79±0.084#* 0.63±0.095#* 70.25±3.21*

IR+OLE(50mg/kg) 0.8±0.085* 0.48±0.062* 68.03±3.42*

IR+OLE(100mg/kg) 0.76±0.115* 0.6±0.089* 71.23±4.88*

Note. Values are expressed as the Means±SEM
*P<  0.01 as compared  with  I/R
#  P<  0.05  as compared  with  control

Table 1.  Effect of olive leaf extract (OLE) on kidney tissue of kidney after renal I/R 
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Control group (p= 0.0). Pretreatment with OLE could 
reduce the amount of casts in the three groups of OLE re-
ceivers (p<0.05). Regarding the eosinophilic casts, there 
was no significant difference between groups 1, 4 and 5 
(Fig.2, Table.1).

4. Discussion

The results of this study indicate that 45 minutes Isch-
emia followed by 24 hours Reperfusion can lead to an 
acute dysfunction in the kidney of rat. it was revealed 
that two weeks pretreatment of rats with OLE by gavage 
in its three doses (25mg/kg, 50mg/kg and 100mg/kg) can 
ameliorate kidney function, renal injuries and increase 
the activity of renal antioxidant enzymes compared with 
I/R group.  Acute tubular necrosis occurs after ischemia 
[20]. Reperfusion regarded as an acute position for or-
gans and it may enhance the injuries caused by ischemia 
[21].

The I/R injury caused by ROS can be estimated by such 
index as MDA [6, 18, 21]. However, injury or dysfunc-
tion of antioxidant protective mechanisms in the time of 
reperfusion considered as one of the reasons of I/R in-
juries [8, 21]. In the present study, antioxidants such as 
ETS-GS [7], erdosteine [22], mesna [23] recognized as 
effective factor in decreasing the injuries caused by I/R 
that is likely due to the decrease of intracellular ROS.

On the other hand, OLE includes known antioxidants 
such as oleuropein, tyrosol, caffeic acid, hydroxy tyro-
sol. Hydroxy tyrosol and oleuropein have powerful an-
tioxidant characteristic and are able to remove ROS and 
reinforce antioxidant system of kidney [11, 24]. There-
fore, it seems that antioxidants in olive leaf extract can 
diminish renal injuries caused by I/R. 

The result of this study indicates that serum BUN and 
Cr in I/R group was significantly increased. Considering 
serum BUN and Cr as functional indicators of kidney, it 
was revealed that the kidney functional injury can be due 
to the increase of their densities lead to [25]. The other 
research reported the effect of diverse antioxidants on 
the decrease of both serum BUN and Cr [6, 7, 22, 23].     

In the present study, serum MDA changed to amelio-
rate the renal function.   It seems that the decrease MDA 
using OLE is due to its antioxidant characteristic in re-
ducing both ROS and lipids proxidation. In other studies, 
the antioxidant characteristic of OLE in decreasing the 
MDA was reported [24]. 

In this study, the amont of renal antioxidant enzymes 
activity such as GSH I/R group was significantly di-
minished compared with control group, that confirmed 
the results of the other studies, significantly decreased 
GSH[18]. The results of this study demonstrate a sig-
nificant increase in amount of GSH in OLE-received 
groups compared with I/R group. The results of the pres-
ent study are confirmed by the similar studies on diverse 
antioxidant [18].

An increase in amount of enzyme antioxidant such as 
GPX, Catalase, Glutathione and superoxide dismutas 
(SOD) in gentamicin-induced through pretreatment with 
OLE by Tavafi et al [24] reported an increase in amount 
of GPX, Catalase and SOD in cisplatin-induced through 
pretretment with OLE by Biranvand et al [11]. Accord-
ing to these reports, antioxidant system of organ may be 
reinforced by OLE.

Based on some reports, ROS causes injury in renal 
ephitelial tubulari cells and induces apoptosis in these 
cells. In addition, the studies showed that antioxidant 
compounds cause rem- oving of free radicals; therefore, 
they have protective effects on injury caused by I/R pro-
cess [26, 27].

So it can be concluded that I/R cause increasing in 
amount of tubular necrosis in kidney tissue [1, 3,28]. 
The results of this study indicated that three doses of 
OLE cause significant decrease in tubular necrosis, dila-
tation and casts eosino-philic compared with I/R group. 
According to other researchers’ reports on OLE, OLE 
plays an effective role in decreasing tubular necrosis and 
tissue injuries caused by Genamicin-induced nephrotox-
icit    [24]. It can be concluded that due to its antioxidant 
characteristic, OLE may reduce injuries of kidney tissue.

Two weeks pretreatment of rats with OLE by gavage in 
its three doses (25mg/kg, 50mg/kg and 100mg/kg) can 
ameliorate renal injuries and increase renal antioxidant 
enzymes activity compared with I/R group. In order to 
consider the effects of all antioxidant of OLE in decreas-
ing caused by I/R, further researches are recommended.                                                                                                               
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