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Abstract 

Diabetes mellitus (DM) is a chronic metabolic disease. 
Olive leaves consists of phenolic compounds, flavonoids 
and volatile oil. The aim of this study was to evaluate 
the anti-diabetic and the curative effect of olive leaves 
extract on streptozotocin-induced diabetic rats. Forty 
male rats were divided into 4 groups, Group I; Animals 
were served as control. Group II; Animals were received 
oral Olive leaves extract (OLE) 0.5 mg/kg of body 
weight/day. Group III; Animals were injected 
intraperitoneally with a single dose of streptozotocin 
(STZ) (45mg /kg of body weight) to induce diabetes. 
Group IV, Animals were received a single dose of 
streptozotocin and after 7 days received Olive leaves 
extract for four weeks. The results indicatet that 
injection of STZ provoked a significant increase 
(P<0.005) in serum ALT, AST and lipids. Moreover, 
Serum malondialdehyde was increased and the 
antioxidant enzymes SOD and CAT decreased. 
Histopathologically, the OLE group didn't show any 
histopathological changes. Diabetic animals showed 
many histopathological changes in liver e.g. destruction 
of liver architecture, congestion of blood vessels, 
Leucocytic infiltration, and cytoplasmic vacuolization of 
hepatocytes. The pancreas showed severe damages in the 
pancreas architecture and atrophy of β-cells.  When 
animals treated with OLE, an improvement was 
observed in the biochemical parameters and liver and 
pancreas histology of these animals. It is concluded that 
OLE  exhibited a pronounced hypoglycemic, 
hypolipidemic and ameliorative effects in diabetic rats 

and this is may be attributed to the presence of its 
phenolic compounds.  
Keywords: Diabetes, Olive leaves, Histopathology, liver 
rats, oxidative stress. 
 
1   Introduction 

The number of diabetes mellitus (DM) cases 
around the world is growing every year. More than 360 
million people are predicted to be diagnosed as having 
diabetes by 2030 (Kim and Choi, 2009). Approximately 3 - 
5% of the current population of patients with DM is 
classified as having type 1 diabetes, and this number is still 
growing (Fu et al., 2011). Type 1 DM is an autoimmune 
disease caused by T cell–mediated destruction of islet β-
cells, leading to a disruption of insulin production (Cui et 
al., 2009). Moreover, 80% of the affected population lives 
in low- and middle-income countries, due to an increase in 
the inactive lifestyle, obesity and amount consumed of an 
energy-rich diet (Abo et al., 2008).  Diabetes mellitus is a 
hyperglycemic disorder which causes overproduction of 
reactive oxygen species (ROS) and affects the brain, 
kidney, heart, liver, and other organs (Aggarwal and 
Harikumar, 2009). The two forms of Diabetes mellitus 
differ in their etiology. While type I Diabetes is mainly an 
autoimmune process, only the minority of type II Diabetes 
is based on an autoimmune process. The major 
immunological process is a destruction of pancreatic 
insulin-producing β-cell, which is caused not only by T-cell 
mediated cytotoxicity, but also by cytokine-induced cell 
death followed by the appearance of auto-antibodies 
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(Eizirik and Mandrup-Poulsen, 2001). Diabetic 
nephropathy is a major cause of morbidity in diabetic 
patients (Tesfaye and Selvarajah, 2012). Diabetic 
nephropathy is an earnest complication of diabetes mellitus. 
As the incidence of diabetes is growing worldwide, diabetic 
nephropathy has become the main cause of chronic renal 
disease in patients who need renal transplantation. It is also 
associated with an intensified risk of cardiovascular 
mortality and morbidity (Raptis and Viberti, 2000). Also, 
Oxidative stress has been reported as a key factor in the 
onset of pathogenesis and diabetic complications 
(Nakhjavani et al., 2013). Clinical and experimental studies 
proposed that the liver may influenced by DM in the long-
term (Leclercq et al., 2007). Where, the liver being rich in 
mitochondria to perform metabolic functions is a crucially 
important organ and in a chronic hyperglycemic state, liver 
oxidative stress is considered as a relevant process (Ren et 
al., 2008). There is possibility of liver damage in diabetes 
due to increased gluconeogenesis and ketogenesis. This 
disease is also grossly reflected by profound changes in 
protein metabolism, a negative nitrogen balance and loss of 
nitrogen from most organs (Mandade and Sreenivas, 2011), 
which might be accounted for by enhanced catabolism of 
both liver and plasma proteins (Ademiluyi and Oboh, 
2012). 

Among natural antioxidants, the olive tree has 
been widely accepted as one of the species with the highest 
antioxidant activity via its oil, fruits, and leaves. It is well 
known that the activity of the olive tree byproduct extracts 
in medicine and food industry is due to the presence of 
some important antioxidant and phenolic components to 
prevent oxidative degradations. The olive tree has long 
been recognized as having antioxidant molecules, such as 
oleuropein, hydroxytyrosol, oleuropein aglycone, and 
tyrosol (Jemai et al., 2008a,b).   Furthermore, olive leaves 
are considered as a cheap raw material which can be used 
as a useful source of high added value products (Jemai et 
al., 2009). Olives are cultivated in Spain, Australia, Italy, 
Turkey, Greece, and other countries and olive leaves have 
traditionally been used for the treatment of several diseases 
(         et al., 2003).Hence, the present study was 
undertaken to investigate possible antihepatotoxicity and 
antioxidant effects of olive leaves extracts against 
Streptozotocin-induced diabetic rat model. 

 
2  Materials and Methods 

Chemicals 
All the chemicals and reagents used in this work 

were the highest grade available. STZ was provided by 
Sigma chemical company Sigma-Aldrich, USA. 
Olive Leaves Extract preparation 

Olive Leaves Extract (OLE) was prepared as 
described by [10]. Briefly, olive tree leaves were collected 
from Borg el-Arab region of west Alexandria. They were 
cleaned, dried, and grounded with a blender. 500 g of leaf 
powder were submitted to extraction with 1.5 L distilled 
water in a Soxhlet apparatus at 60°C for 1 hr. After 

extraction, the solvents were filtered and evaporated. The 
extract was stored at -20°C until used. 
Experimental Animals 

The experiments were performed on male rats of 
Wister strain weighing (180±20 g). They were obtained 
from the central animal house, Department of Physiology, 
College of Medicine, Alexandria University. The rats were 
kept in rat cages in the laboratory for one week before the 
experimental work and maintained on a standard diet(7-
10% fat, 68-70% carbohydrates, 18-20% protein, 1-2% 
vitamins and minerals; 210 kcal/100 g/day)and water 
available ad libitum . The temperature in the animal room 
was maintained at (27 ± 20C) with a relative humidity (55 ± 
5%), light was on 12/12 h light /dark cycle. The rats were 
randomly and equal divided into four groups (10 rats each): 

Group1 (G1): Rats of this group received Na citrate 
buffer. They were given standard animal pellet and water 
ad libitum and consider as control. 

 Group2 (G2): In which, rats received Olive leaves 
extract 0.5 mg/kg of body weight/day by oro-gastric tube 
for four weeks (Wainstein et al., 2012). 

Group3 (G3): Rats of this group were received a 
single dose of streptozotocin (45mg /kg of body weight) 
after an overnight fast to induce diabetes. Surviving rats 
after 3 days with blood glucose concentration more than 
200 mg/dl of blood were considered as chemical-induced 
diabetic rats (Yadav et al., 2014). 

Group4 (G4): Rats of this group were received a 
single dose of streptozotocin (45mg /kg of body weight) 
and after 7 days received Olive leaves extract (0.5 mg/kg of 
body weight/day) by oro-gastric tube for four weeks. 
Biochemical assays 

At the end of the experiment period, all animals 
were sacrificed and blood samples were collected from 
each rat in heparinized glass tube to obtain plasma. Another 
part of blood were collected in dry, clean and labeled tubes 
and allowed to coagulate in an incubator at 37 °C for 30 
minutes then they centrifuged at 3000 rpm for 15minutes to 
obtain serum, the collected plasma and serum were stored 
until analysis.Glucose concentration in serum was assayed 
by using commercial kit that was supplied by Dialab, from 
Austria. Glucose was estimated according to the method of 
(Barham and Trinder, 1972). AST and ALT activity in 
serum was assayed kinetically using commercial kits 
supplied by Spectrum Company, Germany, according to 
the method of Rej et al., (1975).  

Cholesterol analysis was completed by measuring 
cholesterol ester and free cholesterol together using a test 
kit that was supplied by (Sigma, MO, U.S.A).Cholesterol 
was determined by the method of cholesterol oxidase 
peroxidase (CHOD-PAP) test (Allain et al., 1974). The 
HDL Cholesterol (HDL‐C) was estimated by commercial 
kit that was supplied by Bio systems, from Spain, 
according to the method of Grove, (1979).  LDL, one of 
lipoproteins which transport the cholesterol from liver to 
peripheral tissues, was calculated with reasonable accuracy 
by the Friedewald  et al.(1972). 
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The Malondialdehyde (MDA) was estimated by 
commercial kit that was supplied by Biodiagnostic, Egypt 
According to the method of (Yagi, 1998).Superoxide 
dismutase activity was determined in the sample using 
Randox superoxide dismutase kit from UK according to the 
method of Wooliams et al. (Woolliams et al., 
1983).Catalase was measured using Bio Vision Catalase 
Activity Assay Kit from USA according to the method of 
Aebi et al (1974). 
Histological examination 

After scarification of rats, liver and pancreas were 
quickly removed and after the removal of the surrounding 
connective tissues carefully and then placed in saline. Then 
tissues were fixed in a 10% neutral-buffered formalin 
solution overnight. After automated dehydration through a 
graded alcohol and xylene series, transverse tissues slices 
were embedded in paraffin, sectioned at 5 µm thickness 
The histopathology was carried out according to (Bancroft 
and Cook, 1994) using Harris Hematoxylin and eosin 
staining technique. 
Immunohistochemical procedure for  β-cell 
The pancreatic tissues were fixed in 10% neutral buffered 
formalin, embedded in paraffin and sectioned at 5 ml 
thickness. Immunocytochemical reaction was performed 
according to the Avidine Biotine  technique described by 
Hsu et al. (1981) . Th  int nsity  f insu in in β-cells in 
pancreatic Islets was calculated by Quantification of 
immunohistochemistry staining (the antiinsulin 
Antibody) using Image J software. 
Statistical Analysis 

The mean value of rats in each group was 
calculated and Data were presented as arithmetic mean± 
standard Error calculated. One-way analysis of variance 
follwed by posthoc test was used to determine the 
differences between groups . Statistical analysis for 
obtained results was carried out with the aid of the SPSS23 
computer software program. The statistical significance 
was defined as P< 0.05. 
3  Results 

A. Effect of OLE on blood glucose and liver function 
enzymes  in diabetic rats. 

As shown in Fig (1), blood glucose level of animals 
treating with OLE showed non-significant difference in 
serum glucose level when compared with control group. On 
the other hand diabetic rats showed significant increase in 
blood glucose levels with respect to the control. STZ +OLE 
group show a significant decrease in blood glucose level in 
comparison with diabetic group. The data in Figs (2&3) 
showed that treating animals with OLE induced non-
significant difference in serum AST, ALT activity when 
compared with control group over the whole experimental 
period. On the other hand, diabetic animals revealed a 
significant increase in serum AST, ALT activity. Diabetic 
animals treated with OLE showed a significant decrease in 
enzyme activity in comparison with diabetic group.  

 
 

B. The lipid profile biochemistry 
STZ administration was associated with a highly 

significant increase in cholesterol, triglyceride and LDL 
level as compared to the control group. On the other hand, 
HDL recording a significant decrease in diabetic animals as 
compared with the control group. Diabetic animals treated 
with OLE showed a significant increase as compared to 
STZ- group. Treating animals with OLE only showed non-
significant difference when compared with control group 
(Table1). 
C. Change in MDA concentration and antioxidant 
enzymes: 

The concentration of lipid peroxidation end product 
(MDA) in blood was determined as an indicator of free 
radical mediated damage in tissue. MDA recoded a 
significant increase in STZ-group as compared with the 
control group. Administration of OLE together with STZ 
partially modulated these increased level giving a 
significant decrease as compared with STZ group. (Table 
2). A significant decrease was observed in SOD and CAT 
level in rats treated with STZ in compare with the control 
group. OLE treatments in combination with STZ improve 
this decrease in SOD and CAT, giving a highly significant 
increase in compare with the STZ group (Table 2). 
D. Histological observations 
a.The liver 

Figure (4A) showed the histological structure of the 
liver of control rat.  The structural unit of the liver is the 
hepatic lobule which is made up of radiating strands, cord 
or plates of cells forming a network around a central vein. 
The hepatocytes are polyhedral in shape with a relatively 
large sizes and a noticeable granular cytoplasm. the liver 
strands are alternating with narrow blood Sinusoids also 
radially extending  along the liver lobules,converging 
inwards to form the central or Centro-lobular vein. Animals 
administered with OLE  daily for four weeks showed the 
same histological observations as in the liver of control 
animals Microscopic examination of liver sections taken 
from rat of STZ-group has display apparent signs of 
degenerative change. In these specimens, severe damages 
were observed in the liver architecture; the normal 
arrangement of the hepatocytes wasn't easily recognized 
and some hepatic strands were dissociated .In addition, 
central veins were congested (Fig.4B) Leucocytic 
infiltration and cytoplasmic vacuolation of the hepatocytes 
with pyknotic nuclei were observed (Fig.4C). Bile duct 
proliferation was abundant (Fig.4D). Examination of  liver 
sections obtained from Animals treated with STZ and OLE 
revealed less prominent histopathological change when 
compared with specimen obtained from Animals treated 
with STZ alone. The OLE recovered the most abnormal 
injuries caused by DM (Fig.4 D).  
b.The pancreas 

Histological examination of the pancreatic tissues 
revealed that the pancreas of the control rats showed 
normal islets and acini (Fig. 5A). The architecture of the 
pancreas of rats treated with OLE was similar to that of the  
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Fig.1. Effect of different treatments on glucose level. 

 

 
Fig.2. Effect of different treatments on ALT. 

 

 
 

Fig.3. Effect of different treatments on AST. 
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Table (1). The lipid profile (Cholesterol, Triglycerides, HDL and LDL) in different experimental animals groups 

Lipid profile Control OLE STZ STZ+OLE 

Cholesterol 

mg/dl 
81.33b±2.38 69.83b+1.96 142.83a +9.78 85.33b+2.48 

Triglycerides 

mg/dl 
46.50b±3.73 

 

31.50b+2.30 

 

 

117.67a +5.58 

 

 

83.17ab+3.68 

 

HDL  

mg/dl 
65.00 b±2.38 56.50+1.57 49.83 a +0.60 57.50+5.09 

LDL 

mg/dl 
9.90 b±1.62 7.03 b +.2.92 69.47 a +10.33 15.60 b+4.93 

- The data were expressed as mean  S.E.M. 
- a : significantly different from the control group. 
- b :significantly different from the STZ group at P<0.05 

 

Table (2). The change in  (MDA, SOD & CAT) levels in different experimental animals groups 

Parameter Control  OLE STZ STZ+OLE 

MDA 

(nmol /g protein) 
8.14 b±.64 6.32b ±.51 15.11a ± 1.15 10.16b±.43 

SOD  

(U/ml) 
81.07b+15.12 135.80a b +6.21 58.02 a +4.96 163.70 a b +9.05 

CAT 
(m mole /min /g) 51.17 b  +3.04 59.67 b  +1.56 40.17a +2.51 47.50+4.44 

- Data are expressed as mean ± S.E.M. 
- a: Significantly different from control Group 
-  b: Significantly different vs. STZ- Group at p ≤ 0.05 
 
control rats (Fig. 5B). Examination of pancreas sections 
obtained from diabetic rats, showed severe damages in the 
pancreas architecture. The blood vessels were congested 
and the acini were degenerated and their cells were 
swollen. Leucocytic infiltration was observed. The most 
c nsist nt findings w r  atr phy  f β c   s (Fig.5C). A 

clear ameliorative effect was observed in the pancreas of 
the diabetic rats after OLE administration. The majority of 
cells showed significantly improvement and  the islets of 
Langerhans were distinctly increased in number (Fig.5D). 
E.Immunohistochemical observations 

The Immunohistochemical labeling of the 
pancreatic tissues of the control rats, and rats treated 
with OLE revealed a strong insulin immunopositivity in 
th  β c   s  f th  islets (Figs. 6A,B). The cells of the 

 

 
 diabetic rats, on the other hand, were essentially weak 
positive for insulin immunoreactivity, suggests an STZ-
induced targeting and destruction of insulin producing 
beta cells (Fig. 6C). The findings also revealed that, 
when compared to the diabetic rats, the diabetic rats that 
received OLE treatment underwent a notable increase in 
the number of insulin-immun r activ  β c   s and 

immun p sitiv  granu  s (Fig. 6 ). Numb r  f β c   s 

was quantified as depicted in Figure 7. STZ induced a 
significant decrease in the intensity of insulin 
immun r activ  β-cells compared to control. OLE 
treatment resulted in increased intensity of insulin 
immun r activ  β-cells significantly compared to 
diabetic group. 
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Fig.4. A). Liver section of a control rat showing hepatic lobule (HL), central vein (CV), hepatocytes (H), 

hepatic sinusoids(S) and Kupffer cell (K), (×200). 
 B). Section of liver of a DM rat showing dilated central vein with congestion      (Cg), leucocytic 
infilteration(LI) and Kupffer cells (KC) and the hepatocytes   with pyknotic nuclei (arrows), (× 
400).  
C). Liver section obtained from DM rat showing leucocytic infiltration (LI) cytoplasmic 
vacuolization of hepatocyte (arrows) with pyknotic nuclei (P), and necrotic area , (× 400).  
D). Liver section obtained from DM rat showing bile duct proliferation (bp), pyknotic nuclei 
(arrows) and perivascular leucocytic infiltration (thick arrows), (× 400). 
E). Hepatic section of DM rat treated with OLE showing nearly normal liver tissue, activation of 
Kupffer cells (arrows), (× 400). 
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Fig.5   A). Section in a control rat showing pancreatic acini (acini) and Islets of   Langerhans, normal 
architecture, (H&E×200). 
B). Pancr atic s cti n in a rat tr at d with OLE sh wing n rma  β c   s, acini and Is  ts 

Langerhans, (H&E×200).  
          C). Pancreatic section in DM rat showing a c  ar atr phy  f β c   s, s v r  injury in Acini, 

(H&E×200). 
      D). Pancreatic section in DM+OLE treated rat showing an improvement in acini and Islets 

Langerhans (H&E×200). 
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Fig.6.  A). Immunohistochemical staining of the pancreatic tissues of a control rat showing: strong expression of 

insu in (*) in th  β c   s  f th  is  ts  f Lang rhans,(×200). 
B). Immunohistochemical labeling of the pancreatic tissues of a rat treated with OLE showing strong 
 xpr ssi n  f insu in (*) in th  β c   s  f th  is  ts  f Lang rhans,( ×200).   
C). Immunohistochemical staining for pancreatic insulin in a DM rat showing markedly reduction of 
insu in (*) in th  β c   s  f th  is  ts  f Lang rhans,(×200) 
D). Immunohistochemical labeling of the pancreatic tissues of a DM rat treated with OLE showing 
incr as  in  xpr ssi n  f insu in (*) in th  β c   s  f th  is  ts  f Lang rhans,( ×200) . 

 
 
 

4 Discussion 
Diabetes mellitus (DM) is a chronic debilitating 

condition that is rapidly increasing in prevalence 
worldwide, as a consequence of increases in obesity, 
changing patterns of diet and physical activity, and 
ageing populations.  

Most people with diabetes live in low- and 
middle-income countries and these will experience the 
greatest increase in cases of diabetes over the next 22 
years (Guariguata et al., 2014).  

In the present study, the serum glucose data 
indicated that the administration of STZ produced 
significant hyperglycemic effects. This result was 
previously obtained by ( Rahmanian et al., 2015). Blood 
glucose concentration is known to depend on the ability 
of the liver to absorb or produce glucose. The liver  

 

 
 

performs its glucostatic function owing to its ability to 
synthesize or degrade glycogen according to the needs 
of the organism, as well as via gluconeogenesis (Al-
Attar and Shawush, 2014).  

The obtained results showed that ALT and AST 
elevated in sera of diabetic animals. In accordance with 
these findings, Kim et al., )2012)  showed that STZ 
treatment has a significant role in the alteration of liver 
functions since the activity of AST and ALT were 
significantly higher than those of normal 
values.Assessment of liver function was made by 
estimating the activities of serum ALT and AST which 
are enzymes originally present at higher concentration in 
the cytoplasm (Mohamed et al., 2009). When there is 
hepatopathy, these aminotransferases enzymes (AST and 
ALT) leak into the blood stream in conformity with the 
extent of liver damage (Nkosi et al., 2005).Although 
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ALT is also present in mitochondria and cytosol, the 
mitochondrial form is low in activity and is very 
unstable. The detailed mechanism by which enzymes are 
released from the cytosol and mitochondria of 
hepatocytes is not completely known. Experimental 
studies have shown that subtle membrane changes are 
sufficient to allow passage of intracellular enzymes to 
the extracellular space (Fenton et al., 1997). 

Moreover, the result showed that the levels of 
lipids (Cholesterol, Triglycerides, LDL) are raised in 
diabetes. Mansouri et al., (2015) reported that diabetic 
patients were characterized by significant increase in 
lipid profile and decrease of HDL (Paiva-Martins et al., 
2003). Suryawanshi et al.(2006) revealed that the high 
levels of total cholesterol appear due to increased 
cholesterol synthesis, the triglyceride levels may be 
increased due to overproduction of LDL-TG, The same 
authors, reported that also insulin increases the number 
of LDL receptor, so chronic insulin  deficiency might be 
associated with a diminished level of LDL receptor, this 
causes the increase in LDL particles and result in the 
increase in LDL-cholesterol value in diabetic patients. 

In the present study, there was significant increase 
in MDA (P < 0.05), which was in agreement with other 
investigators (Jin et al., 2008; Kim et al., 2012). 
Increased oxidative stress is a widely accepted factor in 
the development and progression of diabetes and its 
complications. Diabetes is usually accompanied by 
increased production of free radicals or impaired 
antioxidant defenses which may give rise to increased 
oxidative stress (Maritim et al., 2003). Oxidative stress 
that leads to an increased production of ROS and finally 
cellular lipid peroxidation has been found to play an 
important role in the development of diabetes mellitus 
(Rajasekaran et al., 2005). Lipid peroxide-mediated 
tissue damage has been observed in the development of 
all types of diabetes mellitus ((Emekli‐Alturfan et al., 
2008)). Diabetes mellitus is associated with generation 
of ROS leading to oxidative damage particularly in liver 
and kidney(Jin et al., 2008). 

SOD and CAT were decreased in diabetic rats. 
Antioxidant protective systems against ROS and the 
breakdown products of peroxidized lipids, oxidized 
protein and DNA are provided by many enzyme systems 
such as SOD, CAT. Oxidative stress in diabetes is 
coupled to a decrease in the antioxidant status, which 
can increase the deleterious effects of free 
radicals(Picton et al., 2001). SOD and CAT are the two 
major scavenging enzymes that remove radicals in vivo. 

Treating rats with STZ caused structural 
alterations in the liver. These alterations include 
leucocytic infiltrations, congestion of blood vessels, and 
cytoplasmic vacuolization of hepatocytes. Similar results 
were also reported by some investigators in various 
animals subjected to different diabetic reagents 
(Altunkaynak et al., 2005), Also the distortion of usual 
arrangement of hepatic cells may be brought about by 
the increase in the lumen of the veins which might have 

pushed the surrounding cells. Similarly  Safer et al., 
(2015) indicated that there is extensive damage to liver 
cells which is replaced by a fibrous tissue. Other 
pathological features observed were the destruction of 
the lobular architecture, inflammation, vacuolated 
cytoplasm, necrosis, nuclear karyorrhesis, nuclear 
karyolysis, nuclear hyperchromatism, dead cells and 
thickening of the portal vein. Furthermore, in the liver of 
diabetic rats, shrunken nuclei, granular cytoplasm, 
dilatation in the sinusoids and inflammation were 
noticed (Guven et al., 2006; Noor et al., 2008). These 
changes were due to Excess glycogen accumulation in 
the liver of diabetic patients due to defective activation 
of glycogen synthase. (Can et al., 2004). 

STZ given to rats was found to induce damage to 
the acinus and pancreatic islets and the immediate action 
 f STZ was sp cifica  y  n β-cells. The present study 
come in accordance with those obtained by Kanter et al.( 
2009) who reported that even at a smaller dose (45 
mg/kg) the pancreatic acinar cells were damaged. Also,  
Das et al. (1996) reported that STZ caused degranulation 
 f β-cell.  The findings of this study have demonstrated 
significant changes in the number and pattern of 
distribution of insulin-immunopositive cells in the 
pancreas of diabetic rat when compared to normal 
rats.These finding corroborates those of previous studies 
on the pattern of distribution of insulin in normal and 
diabetic rat pancreases (Jolivalt et al., 2015). 

Concerning the effect of OLE, the present results 
revealed that OLE ameliorated the level of glucose in 
diabetic rats. Similarely, oral administration of the 
extract from Olea europaea caused significant 
hypoglycemic effects only in streptozotocin-induced 
diabetic rats and not in normal rats (de Bock et al., 2013, 
Rahmanian et al., 2015). Also, the extract affected 
insulin release from the pancreas of the diabetic group.It 
was reported that the hypoglycemic activity of this OLE 
may result from two mechanisms:1)potentiation of 
glucose-induced insulin release, and 2)Increased 
peripheral uptake of glucose ( El Sedef & Karakaya, 
2009).Another way in which OLE might exert its 
hypoglycemic effect is through the inhibition of 
pancreatic amylase activity (Komaki et al., 2003). 

The result showed that OLE exhibited a 
significant decrease in the level of serum lipids 
(Cholesterol,Triglycerides, LDL )in diabetic rats.OLE 
and its corresponding acid and enzymatic hydrolysate 
extracts were tested for their lipid-lowering activities 
(Cholesterol,Triglycerides,LDL) in hyper 
cholesterolemic rats (Jemai et al., 2008b). Phenolic 
compounds from various sources have been reported to 
prevent LDL oxidation in vitro and show marked 
hypolipidemic activity in vivo ( Paiva-Martins et al., 
2003). 

In this study, it was found that OLE treatment 
resulted in an obvious increase of the SOD and CAT 
activity, with a decrease of lipid peroxidation 
marker,MDA. This is in accordance with some recent 
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studies, in which polyphenol enriched plant extracts 
effectively enhanced the SOD activity and reduced the 
MDA in rat (Cui et al., 2014, Mansouri et al., 2015). It 
was reported that olive leaf extract Olea europaea had 
highest radical scavenging activity (Wojcikowski et al., 
2007). 

OLE treatment ameliorated the histopatholoical 
alterations of hepatic cells observed in STZ-diabetic rats 
together with a reduction of ALT and AST. This is in 
agreement with Kumral et al., (2015).Also, OLE 
reversed the damage in pancreas of diabetic rats. OLE 
are rich in phenolic compounds including flavones, 
flavonols, catechin and substituted phenols (Japón-Luján 
et al., 2006). The most abundant polyphenol in olive 
leaves is oleuropein, which accounts for approximately 
20% of phenolic compounds in the olive leaf, which has 
been shown to suppress insulin secretion in H₂O₂-
exposed cells (Cuma ğ u et al., 2011). Olive leaf 
phenolic compounds have been shown to have both 
antioxidant and anti-inflammatory properties (Visioli et 
al., 2002, Pereira et al., 2006). 

It is concluded from the obtained results that the 
ameliorative effect of olive leave extracts against 
toxicity of diabetes in rats may be attributed to the 
presence of its phenolic compounds.  
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