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ABSTRACT 
Natural plant products have been consumed for centuries for health maintenance and treatment of a variety 
of diseases in various traditional approaches of medicine in Egypt and all over the world.   Holy Quran, from 
more than 1400 years, has been directed the human attention toward certain herbs and fruits, including 
olive, which are definitely have physical and mental benefits to humans and known as prophetic medicine. 
Olive leaves extract (OLE) exhibit antioxidant and anti-inflammatory properties.   
Aim of study: The present study was designed to investigate the antioxidant role of OLE in diabetes-induced 
reproductive damage in young male rats.   
Material and method:  In this experimental study 32 of young male albino rats were used, then  divided into 
four groups, (n=8 in each group), control, olive leaves extract, diabetic and diabetic treated with olive leaves 
extract.  Diabetes was induced by a single intraperitoneal injection of Streptozotocin (STZ) at a dose of 65 
mg/ kg body weight in 1ml of freshly prepared 0.1M citrate buffer (pH  4.5), after 15 minutes of a single-
dose administration of nicotinamide (NA) (230 mg/kg b. wt.; dissolved in normal saline).  Olive leaves extract 
dose was 15 mg/kg b. w. for month; day after day by gastric- intubation.  
Results: In diabetic animals treated with OLE, the testicular weight, sperm count, serum FSH, LH and 
testosterone levels were improved.   Further, OLE administration improved the antioxidant status in the 
testicular tissues of the diabetic young rats, via improving the superoxide dismutase (SOD), catalase (Cat), 
glutathione peroxidase (GPX), glutathione S Transferase (GST) activities, and enhancement of the 
glutathione (GSH) content in parallel with declines the malondialdehyde (MDA) and nitric oxide (NO) levels.  
ConclusionOLE improved the reproductive dysfunction via regulation of FSH, LH, Testosteron levels in the 
serum and the antioxidant status in the testicular tissuesof young diabetic rats. Therefore, regular 
administration of low doses of OLE is recommended to decrease the risk of infertility to regulate the 
different complications of diabetes in men. 
 
Keywords: Olive leaves extract, anti-diabetic, testicular dysfunction, nicotinamide-streptozotocin. 
 
INTRODUCTION: 

Natural plant products have been consumed for 
centuries for health maintenance and treatment of 
a variety of diseases in various traditional 
approaches of medicine in Egypt and all over the 
world. In addition, during the past decades, the 
popularity of herbal and other natural products 
has been progressively increased in many western 
countries1.   

Holy Quran, the book of healing and mercy, from 
more than 1400 years, has been directed the 
human attention toward certain herbs and fruits 
such as grape, olive, pomegranate, date, and fig, 
which are definitely have physical and mental 
benefits to humans.  Using herbs in medicinal 
purposes is referred as “prophetic medicine”2-4.  

The olive tree (Oleaeuropaea L., Family: Oleaceae) 
is native to the Mediterranean region, whereas it 
has been cultivated in the Mediterranean for more 
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than a thousand years.  The olive oil, fruits as well 
the leaves have been used for medical purposes 
and are known as a folk remedy for hypertension 
and diabetes5.   Various parts of olive have wide 
pharmacological and biological activities, as 
antioxidant, anti-microbial, anti-viral, anti-malarial, 
antifungal, anti-diabetic, anti-cancer, anti-
inflammatory,anti-atherogenic, hypolipidemic, 
cardioprotective, and hepatoprotective 
activities5,due to the high polyphenolic, flavonoids, 
triterpenes and other biologically active 
constituents.Chemically, the active constituents of 
the olive leaves are oleic acid, phenolic 
constituents, and squalene. The main phenolic 
compounds, hydroxytyrosol and oleuropein. 
Triterpenes and flavonoids, namely rutin and 
glycosides of apigenin and luteolin, are also 
found6.  Numerous studies have shown that 
oleuropein (up to 6%–9% of dry matter in the 
leaves), has been associated with improved 
glucose metabolism and responsible for the anti-
hyperglycemic effect in diabetic rats7. 

One of the major health problems in life is 
infertility; male factors comprise approximately 
30% of this problem8.  Several factors can affect 
the spermatogenesis process and decrease sperm 
quality and quantity. Several factors affect 
spermatogenesis such as diabetes mellitus, liver 
and coronary heart diseases, air pollutants, chronic 
smoking and vitamin deficiency9.  

Diabetes mellitus is a rapid growing epidemic 
disease10.  Type-2 diabetes mellitus developed 
resistance and malfunctioning of insulin, which 
induce hyperglycemia; increased glucose level in 
the bloodstream.  Hyperglycemic condition is a 
causative connection between diabetes and its 
complications. The chronic hyperglycemia creates 
oxidative stress, resulting in an oxidative damage 
in different tissues, whereas, glucose auto-
oxidation and protein glycosylation induce 
overproduction of reactive oxygen species (ROS)11.   
ROS have been shown to inactivate key enzymes 
of glucose metabolism in both the glycolytic 
pathway and the electron transport chain coupled 
to oxidative phosphorylation12.   Further, oxidative 
stress can cause depolarization and calcium uptake 
in insulin producing pancreatic isletcells13, a 
phenomenon that stimulates insulin secretion and 
resulting in hyper-insulinemia.  Furthermore, 
oxidative stress can damage several biomolecules 

like proteins, lipids and DNA, leading to the 
inactivation of enzymes affecting DNA integrity 
and cellular membrane composition. 
The streptozotocin–nicotinamide (STZ–NA) rat 
model induce similar conditions to diabetes in 
humans, it is used for studying the drugs and 
natural products that can diminish the diabetic 
complications14.  Streptozotocin (STZ) induced 
diabetes in male rats, resulting in atrophy of sex 
organ, changes in histoarchitecture of ventral 
prostate, decrease in sperm count , along with low 
levels in plasma testosterone15.  Diabetic damage 
to male reproduction is commonly characterized 
by pathological testicular changes, diabetes-
related erectile dysfunction and related endocrine 
changes16.   

Accordingly, the present study aimed to 
investigate the effects of the OLE on the 
reproductive dysfunction in diabetes induced by 
nicotinamide- streptozotocin (NA-STZ) in young 
male rats. 

MATERIALS AND METHODS  

Chemicals 

All chemicals and reagents used in this study were 
of analytical grade and purchased from Sigma-
Aldrich Chemical Co. (St. Louis, MO, USA). 
 

Preparation of olive leaves (Oleaeuropaea) 
extract.   

Extraction of dry olive leaves (Oleaeuropaea)was 
doneaccording to the method of Samir et al.17 and 
Alirezaeiet al.18.Each 15 g of olive leaves were 
suspended in 70% ethanol and extracted using 
soxhlet apparatus for 10 hours (h), continuously.  
After then, ethanol was evaporated at 90 ○C in 
oven, for 24 h.  The semisolid extract was left until 
dryness, weighed, then dissolved in deionized 
water (100 g/ 100 ml, wt./vol.) and was stored in 
refrigerator until using.  

Induction of diabetes 

Diabetes was induced to fasted rats (for 16 h, with 
free access to drinking water) by an intraperitoneal 
(ip) injection of streptozotocin (STZ) ,65 mg/kg 
body weight, freshly prepared in citrate buffer, pH 
(4.5), after 15 minutes of a single-dose 
administration of nicotinamide (NA) (230 mg/kg b. 
wt.; dissolved in normal saline)19

.Nicotinamide 
(NA) and streptozotocin (STZ) were obtained from 
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Sigma Chemicals (St. Louis, MO, USA), Nasr City, 
Cairo Egypt.  

Progression of diabetes was confirmed in urine; 
using enzymatic test strips20 and in blood by 
assessment of the blood glucose level using on call 
machine, after 48 h of the NA-STZ injection. 
Ultimately, rats with fasting blood glucose levels of 
more than 250 mg/dl were considered diabetic 
and used in the animal experiment as D group.  

Animals and experimental design 

In this experimental study 32 young rats were 
obtained from the Nile Pharmaceutical Co., Cairo, 
Egypt.  All animals were housed at the animal 
facility at the Faculty of Science, Al-Azhar 
University, Nasr City, Cairo, Egypt. The study was 
conducted in accordance with international 
guidelines for animal experiments and approved 
by the Ethical Committee of Genetic Engineering 
Center, Al-Azhar University, Nasr City, Cairo, Egypt. 
The experimental animals were weighting 70-100 g 
(3weeks old). Then, subdivided into four groups (8 
animals/group) as follows:   First group: normal 
control rats were administered orally with 1 ml of 
distilled water by gastric intubation day after day 
for month.  Second group: normal rats 
supplemented with olive leaves extract (OLE), 15 
mg/kg body weight (kg b. wt.) by gastric- intubation 
day after day for month.Third group: diabetic 
control rats were injected with (NA 230 mg/dl - 
STZ 65mg/dl) administered orally with 1 ml of 
distilled water by gastric intubation day after day 
for month.Fourth group: diabetic rats treated with 
olive leaves extract (OLE), 15 mg/kg body weight (kg 
b. wt.) by gastric- intubation day after day for 
month. All animal groups were weighed at the 
beginning and at the end of the experiment. At the 
end of the experimental period, the animals were 
fasted overnight, with free access to drinking 
water, after then, blood samples were collected 
and the sera were separated for fasting blood 
glucose and different hormones (FSH, LH and 
Testosterone).The testes of each animal were 
excised immediately, one testis was washed with 
ice cooled saline, and the wet weight was taken 
and then stored at -80oC, for antioxidant, anti-
inflammatory and other testicular biochemical 
analysis.    
Epididymal sperms countwere determined 
according to Pant and Srivastava21 method.  The 

percentage of viability and total sperm 
abnormalities were assessed according to the 
method of Wells and Awa22. 

Assessment of the serum hormonal activity 

The follicle-stimulating hormone (FSH), luteinizing 
hormone (LH) and testosterone (T) levels were 
determined in the serum using an ELISA kits for rat 
(MyBioSource,Inc.).  The measurements were 
done according to the catalogue-instruction 
guidelines. 

Preparation of testis homogenates  

Parts of the testis with known weight were 
homogenized in phosphate buffered saline (0.05 
M, pH 7.4) in 1:10 w/v ratio; using Teflon 
homogenizer (Universal laboratory aid, Type 
MPW-309, Poland) and centrifuged at 1200 g for 
15 min at 4 oC and stored at -80oC.  Clear 
supernatant of the testis homogenates were used 
for assessment of the antioxidant status and the 
pro-inflammatory cytokines.  

Assessment of the antioxidant status in the testis 
tissues 

Lipid peroxides (LPO), in terms of malondialdehyde 
(MDA) was measured according to the method of 
Satoh23, using 1, 1, 3, 3-tetraethoxypropane as a 
standard. MDA concentration was expressed as 
nmol/g wet tissue.   Nitric oxide (NO) was 
determined as nitrite concentration. The method 
used depends on Griess reaction, which converts 
nitrite into a deep purple azo-compound which 
photometrically measured at 540 nm according to 
the method of Montgomery and Dymock24.  No 
concentration was expressed as μmol/g wet tissue.   
Reduced Glutathione (GSH) concentration was 
measured according to Beutler, et al.25, using 
DTNB and was expressed as mg/g wet tissue. 
Superoxide dismutase (SOD) activity was 
determined according to Nishikimi and Yogi26. The 
assay relies on the ability of the enzyme to inhibit 
the phenazine methosulphate-mediated reduction 
of nitroblue tetrazolium (NBT) dye, which was 
followed photometrically at 560 nm.  The enzyme 
activity was expressed as U/g wet tissue.  Catalase 
(CAT) activity was assessed according to 
Aebi27.Catalase reacts with a known quantity of 
hydrogen peroxide (H2O2) in the presence of 
horseradish peroxidase (HRP), remaining H2O2 
reacts with 3,5-dichloro-2-hydroxybenzene 
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sulfonic acid (DHBS) and 4-aminophenazone (AAP) 
to form a chromophore with a color intensity 
measured at 510 nm, which is inversely 
proportional to the amount of catalase in the 
original sample. The enzyme activity was 
expressed as U/g wet tissue.   Glutathione-
peroxidase (GSH-Px) activity was measured 
according to the Paglia and Valentine’s method28, 
where the oxidation of NADPH by hydrogen 
peroxide was followed at 340 nm at 25 ○C.  The 
activity was expressed as the oxidized NADPH in 
U/g tissue.  Glutathione-S-transferase (GST) 
activity was measured according to Habig and 
Jakoby29, by measuring the conjugation of 1- 
chloro-2,4-dinitrobenzene (CDNB) with reduced 
glutathione.  The conjugation is accompanied by 
an increase in absorbance at 340 nm.  The enzyme 
activity was expressed as U/g wet tissue. 

Assessment of total protein level in the testis 
tissues 

Colorimetric estimation of total protein level in the 
testicular homogenate was evaluated according to 
Lowry et al.30, using bovine serum albumin as 

standard. The total protein concentration was 
expressed as mg protein / g wet tissues. 

 

Statistical analyses  

Statistical analyses were performed using analysis 
of significances between treatment means of 
physiological data, using T-test Microsoft Excel 
2007.  Data were presented as mean + SD and p 
values < 0.05 were considered statistically 
significant. 

RESULTS AND DISCUSSION 

Effect of OLE on fasting blood glucose level, rats' 
body weight, testis weight, epididymis weight 
and sperm count.  

Table (1) showed that the fasting blood glucose 
(FBG) level in young rats was significantly 
increased in diabetic group, as compared to the 
control group. The diabetic group supplemented 
with OLE showed significant decrease in fasting 
blood glucose. 

 
Table 1: Fasting blood glucose level, Body weight, testis weights, epididymis weight and sperm count in young male albino rats: 

 

Groups 
Parameters 

Young rats 
c o d d+o 

FBG 
(mg/dl) 

Mean±SD 73± 0.4 80± 0.7 260± 4.9 100±2.8 

Probability  > 0.5 ≤ 0.001 ≤ 0. 01 

Body weight 
(g) 

Mean±SD 74+ 3.9 55+6.7 42+ 4.6 60+2.1 

Probability  ≤0.5 ≤ 0.01 ≤0.5 

Testis weight 
(g) 

Mean±SD 0.24+0.03 0.21+0.02 0.20+0.01 0.23+0.01 

Probability  > 0.5 > 0.5 > 0.5 

Epididimis weight (g) Mean±SD 0.08+0.02 0.068+0.02 0.06+0.05 0.07+0.03 

Probability  ≤0. 5 ≤0. 5 > 0.5 

Sperm count 
(106/ml) 

Mean±SD 74± 2.9 65± 7.7 42± 3.6 67± 12.1 

Probability  >  0.5 ≤0.01 >  0.5 

 
Each value represented the mean and ± standard deviation (SD).The values are considered non-significant at P > 0.5 significant at p≤ 
0.5and highly significant at p≤ 0.01 compared to the control.c, control, o, olive leaves extract, d, diabetic and d+o, diabetic & olive 
leaves extract in young. 
 
As shown in Table (1) a significant decrease 
(p<0.05) in the body weight was detected in the 
mean values of   group d. There was a non-
significant change in the testis weight of all groups. 
There was also a significant decrease (p<0.05) in 

the mean values of epididymis weight of group d. 
The data in Table (1) also showed that a significant 
decrease (p<0.05) in the total count of sperms in 
the diabetic animals of young rats, as compared to 
control animals.  However, the diabetic group 
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treated with OLE showed amelioration of these 
parameters. 
The current study sought to determine the effect of 
OLE on reproductive function of diabetic male rats.  
The results showed that STZ induced diabetes in the 
young rats as demonstrated by elevation of the 
fasting blood glucose level.  Similar results were 
observed in previous work10,23.  Diabetic rats young, 
treated with OLE exhibited amelioration of the 
fasting blood glucose level, which is in agreement 
with the previous study [31].  It is well documented 
that the hyperglycemic condition induced different 
completions, including reproductive 
dysfunctions11,32. 

The results of the present study revealed a non-
significant decrease in the total body weight as well 
in the testicular and epididymal weights of diabetic 
rats, which could be attributed to ingesting of the 
protein instead of the unavailable carbohydrates 
for energy production33.This result is in agreement 
with the previous studies that concluded a decrease 
in the testicular and body weight of diabetic 
animals34.   However, the diabetic rats treated with 
OLE exhibited an improvement in the body weight 
and the testicular weight.   Further, the present 
study recognized a remarkable decrease in the 
sperm count, the earlier research works indicate 
that administration of STZ could trigger sperm 
depletion and abnormalities that could be 
attributed to the overproduction ROS. It was 
mentioned that, the oxidative stress has a critical 
role in the pathogenesis of diabetes-induced male 
reproductive dysfunction14,34.  Overproductions 
ofROS lead to testicular oxidative injury, germ cell 
apoptosis, and sperm count and viability depletion. 
Also, the spermatozoa membrane, which contains 
high polyunsaturated fatty acid constituents, is very 
sensitive to oxidative stress35. The observed 
disturbance in the antioxidant status in the 
testicular tissues, which demonstrated by elevation 
of MDA and NO in parallel with decline in the 
antioxidant enzymes activities and GSH content in 
this study could lead to depletion in the adenosine 
tri-phosphate formation and sperm motility34.  On 
the other hand, the data indicate that OLE 
treatment improved the total body weight, testis 
weight, and sperm count in diabetic animals.  
Diabetes decreased testicular weight and seminal 
vesicles, induced male reproductive dysfunctions, 
decreased serum testosterone levels and lowered 

semen quality and quantity. It is well-known that 
diabetes is positively associated with lowered male 
fertility and increased sexual disturbances. 

Effect of OLE on the serum hormonal changes  

Table (2) Showed that, the young diabetic rats 
displayed significant declines (p<0.05) in the serum 
level of FSH, LH and Testosterone as compared to 
the corresponding normal values.  Conversely, the 
diabetic rats supplemented with OLE showed a 
significant improvement (p<0.05) in the level of 
these hormones towards normal values.  However, 
the OLE treated group showed non-significant 
decrease (p>0.05) in these parameters.  
On the other hand, the results of the current study 
displayed a significant hormonal decrease in LH, 
FSH and testosterone levels in diabetic rats.  
Diabetes is associated with reproductive disorders 
in men and women14.  Testicular function is 
regulated by pituitary hormones.  Male sexual 
dysfunction in STZ-induced diabetic rats results 
from the alterations of the pituitary–testicular tract 
axis36.   The FSH and the LH regulate 
spermatogenesis and Leydig cell function, 
respectively37.  Diabetes exhibited remarkable 
dimensioned levels of serum FSH and LH, which 
could be attributed to the physiological disturbance 
in insulin/glucose levels in the serum38. Previous 
studies have indicated that the neuropathy (nerve 
damage) and vascular insufficiency resulted from 
diabetes could be related to sexual dysfunction39.  
Healthy individuals tolerate stable blood glucose 
levels through basal insulin secretion40.  But 
diabetes exhibit considerable increase in the 
plasma glucose level, accompanied by a significant 
decrease in plasma insulin level41,42.  Hyper-
glycaemia in diabetes is the main symptom induced 
by insulin deficiency and/or insulin resistance11.  
The declined insulin levels found in the current 
study is improved by OLE treatment.  It was 
proposed that OLE is beneficial for reducing the 
blood glucose concentration, thereby promoting 
the regeneration of pancreatic islets and increasing 
insulin release, thus exhibit anti-diabetic effects, via 
direct scavenging of the lipid peroxides and 
indirectly enhancing the production of pancreatic 
antioxidants enzymes31. 
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Table 2: Follicle-Stimulating Hormone (FSH), Luteinizing Hormone (LH) and Testosterone in young male albino rats. 
 
 

Groups 
Parameters 

Young rats 

c o d d+o 

FSH  
(ng/ml) 

Mean±SD 4.6±0.2 2.4±0.1 3.0± 0.20 4.2± 0.15 

Probability  ≤0.01 ≤0. 5     >0.5 

LH 
(ng /ml) 

Mean±SD 3.5±0.08 2.2± 0.07 2.6± 0.01 3.1± 0.04 

Probability  ≤0.01 ≤0.01 ≤0. 5 

Testosterone 
(ng/dl) 

Mean±SD 0.9± 0.06 0.34±0.02 0.42±0.02 0.65±0.03 

Probability  ≤0.01 ≤0.01 ≤0.05 

 

Each value represented the mean and ± standard deviation (SD).The values are considered non-significant at P > 0.5 significant at p≤ 
0.5and highly significant at p≤ 0.01 compared to the control.c, control, o, olive leaves extract, d, diabetic and d+o, diabetic & olive 
leaves extract in young. 

 
 

Table 3: Antioxidant status and total protein level of the testis tissues of different experimental groups. 
 

 
                    Groups 
Parameters 

Young rats 

c o d d+o 

MAD 
(nmol/g tissue) 

Mean ±SD 28±0.4 35±1.3 40±1.6 33.6±0.5 

Probability  ≤0.5 ≤0.01 >0.5 

NO 
(µmol/g tissue) 

Mean±SD 7.23+0.2 5.6+ 0.27 15.4+ 0.19 6.23+0.22 

Probability  >0.5 <0.001 >0.5 

GSH 
(mol / g tissue) 

Mean±SD 17±1.5 15±0.5 12±0.9 16±1.3 

Probability  >0.5 ≤0.5 >0.5 

GST 
(U/g tissue) 

Mean±SD 6.3±0.3 4.9±0.9 4.4±0.7 5.9±0.6 

Probability  >0.5 ≤0.5 >0.5 

CAT 
(U/g tissue) 

Mean±SD 10±1.3 8.4±0.39 6.3±0.75 8.1±0.49 

Probability  ≤0. 5 ≤0.01 >0. 5 

GSH-PX  
(U/g tissue) 

Mean±SD 9.5+0.29 9.5+0.19 6.7+0.25 8.2 +0.15 

Probability  ≤0. 5 ≤0.01 >0. 5 

SOD 
(U/g tissue) 

Mean±SD 11+0.6 7.3+0.8 4.7+0.3 9+0.6 

Probability  ≤0.5 ≤0.01 >0.5 

Total Protein 
(mg/g tissue) 

Mean±SD 0.9±0.06 0.7±0.09 0.5±0.07 0.8±0.1 

Probability  > 0.5 ≤0.05 > 0.5 

 
MDA: malondialdehyde, NO: nitric oxide, GSH: reduced glutathione, SOD: super oxide dismutase, Cat: catalase, GSH-Px: glutathione 
peroxidase, and GST: glutathione-S- transferase. Each value represented the mean and ± standard deviation (SD).The values are 
considered non-significant at P > 0.5 significant at p≤ 0.5and highly significant at p≤ 0.01 compared to the control.c, control, o, olive 
leaves extract, d, diabetic and d+o, diabetic & olive leaves extract in young. 
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Effect of OLE on the oxidative stress and 
antioxidant status in the testes   

The data illustrated in Table (3) showed that MDA 
and NO levels were significantly increased 
(p<0.05), but the GSH content and the antioxidant 
enzymes, SOD, CAT, GSH-Px, GST activities were 
significantly (p<0.05) declined in the testis tissue of 
the diabetic group, as compared to the 
corresponding normal values. However, the 
diabetic animals supplemented with OLE showed 
amelioration of these parameters towards normal 
values. While, the o group showed non-significant 
decrease in this enzymes, but in case of MAD there 
was a significant increase (p<0.05) in o group.   

Under physiological conditions of hyperglycemia 
and insulin deficiency, testicular cells could be 
undergoing metabolic adaptations and use 
alternative substrates, mainly via lactate pathway, 
which is expected to induce overproduction of 
reactive oxygen species (ROS) and induce oxidative 
stress42.  Oxidative stress induced in diabetes, 
resulting in the development of testicular 
dysfunction that could be attributed to the insulin 
deficiency38,43.  Another study using STZ showed 
that homeobox-containing gene (Arx) inactivation 
in α-cells results in pancreatic islet hypertrophy 
and increased number of cells that are 
phenotypically β-cells44. They suggested that 
when α-cells are subjected to Arx inactivation, 
they undergo transdifferentiation to β-cells. 
Therefore, strategies aiming at inhibiting the 
expression of Arx may offer new avenues for 
diabetes treatment.  Over production of free 
radicals or ROS cause attenuation of the 
endogenous antioxidant enzymes, induction of 
inflammatory responses, the decline of the 
testicular function, and hence lead to apoptosis 
and cell death42.  SOD protects the cells against 
oxidative stress via the dismutation of the highly 
reactive superoxide radical O2

•- to molecular 
oxygen (O2) and hydrogen peroxide (H2O2)45.  After 
then, CAT catalyzed the removal of H2O2 via its 
reduction to water and O2. GSH-Px removed 
hydrogen peroxide by converting reduced 
glutathione into oxidized glutathione46.Thus, the 
decrease in the activities of SOD and CAT could be 
attributed to the feedback inhibition or oxidative 
inactivation of the enzymes' proteins because of 
the excess ROS generation. However, GST 
catalyzes the conjugation of GSH with a wide 

spectrum of electrophiles and is considered to be 
an important component of the detoxification 
system.  It also, catalyzes a peroxidative reaction 
with the production of GSSG.  The ability of GST to 
alter the level of intracellular GSH in the testes in 
response to generation of ROS has been 
implicated in protection of cells against free-
radicals inducting agents46,47.  The observed 
depletion of GSH could be attributed to the excess 
utilization during the detoxification process 
demanding the glutathione enzymes system, 
which evoked enhancement of the lipid 
peroxidation and inactivate GSH-Px in the 
testicular tissues48.  The data of this study revealed 
alterations in antioxidant defense system 
established by increase of MDA, NO levels, and 
decrease in GSH content and the activity of the 
antioxidant enzymes; SOD, CAT,  GSH-Px and GST. 
The results of the present study are in agreeing 
with the previous study49.   However, OLE 
improved the antioxidant status in the diabetic 
rats by enhancing the antioxidant enzymes activity 
and GSH content accompanied by significant 
decreases in MDA and NO levels in the testicular 
tissues.  It has been demonstrated that oral 
administration of OLE improved the physiological 
reproductive status in diabetic rats, which was 
attributed to its potent antioxidant and estrogenic 
activities.   OLE contains vitamins E which have 
been reported to enhance the antioxidant status in 
adult male rats50.   

Further, the oleuropein has both the ability to 
scavenge nitric oxide and to cause an increase in 
the inducible nitric oxidesyntheses expression in 
the cell51.  The structures of oleuropein is 
characterized by the presence of two hydroxyl 
groups, , which are believed to play a critical role 
in its biologic function .Thus, oleuropein can be 
considered as effective quenchers of singlet 
oxygen and related reactive oxygen species . In 
addition to quenching ROS directly, oleuropein 
was reported to effectively prevent protein, lipid 
or DNA from oxidative damage by regulating other 
cellular antioxidant systems15.  A number of 
studies have reported that intake of antioxidants 
can increase stability of the testicular blood barrier 
and protect sperm DNA from oxidative stress 
caused by active free radicals, oleuropein, a 
phenolic anti-oxidant, can reduce the oxidative 
stress that results from diabetes52. 



 
Samir Zahkok et al., Journal of Biomedical and Pharmaceutical Research  

 

© 2016 All Rights Reserved.                                                                                 CODEN (USA): JBPRAU 
25 

Conclusion  

The young diabetic rats treated with olive leaves 
extract (OLE) showed improvement in the 
testicular weight, sperm count, serum FSH, LH and 
testosterone level.   Further, OLE administration 
improved the antioxidant status in the testicular 
tissues of the young diabetic rats, by improving the 
superoxide dismutase (SOD), catalase (Cat), 
glutathione peroxidase (GPX), glutathione-S- 
Transferase (GST) activities, and glutathione (GSH) 
content in parallel with decline the 
malondialdehyde (MDA), and nitric oxide (NO) 
levels.  Consequently, OLE administration could 
improve the reproductive parameters and 
testicular tissue antioxidant in young diabetic rats. 
Therefore, regular administration of low doses of 
OLE is recommended to decrease the risk of 
infertility to regulate the different complications of 
diabetes in men. 
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