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ABSTRACT

Oxidative stress concern one of the most common causes of chronic diseases worldwide. Earlier clinical studies reported
that oxidative stress plays a major role in the pathogenesis and development of complications of both types of diabetes
mellitus (DM). Most of the synthetic diabetic drugs failed to minimize the side effects. Hence, now a days natural
antioxidants gaining popularity in the treatment of diabetes to overcome the adverse effects of synthetic diabetic drugs.
The purpose of the current work was to investigate the modulating effect of Olea europeaea leaf extract on antioxidative
enzyme (Superoxide dismutase) activity in Streptozotocin (STZ ) induced diabetes. Oral administration of Olea europaea
methanolic leaf extract (OEMLE) at the doses 250, 500 mg/kg, p.o respectively was studied in STZ induced diabetic
mice. Oral glucose tolerance, blood glucose level as well as liver and kidney and serum superoxide dismutase activities
were studied. After treatment with OEMLE 250, 500 mg/kg, p.o for 15 days there was a significant decrease in blood
glucose levels and Oral glucose tolerance test reviled maximum blood glucose levels after oral glucose challenge after 30
min. The activity of SOD in serum, liver and kidney activity was significantly increase (p < 0.05 ) after the oral treatment
with OEMLE (250, 500 mg/kg b.w). We concluded that OEMLE (250, 500 mg/kg, b.w) doses are effective in the
protection of oxidative damage in diabetes. The effectiveness is does dependent manner. Our study suggest that OEMLE
500mg/kg, b.w was more effective dose.
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INTRODUCTION

Diabetes is one of the most common chronic metabolic disorders. Globally its prevalence has been
estimated that, above 400 million peoples were diabetic in 2010 and it will be expected to rise more than
86% in its number till 2030 [1] . It is characterized by hyperglycemic symptom lead to induction of
oxidative stress due to protein glycation and relase reactive oxygen species (ROS) which play an
important role in lipid peroxidation and cellular protein oxidation results in many diabetic secondary
complications [2].

Oxidative stress results from increased reactive nitrogen species (RNS) and/or ROS [3]. In diabetes, liver
is the most effective organ by ROS-mediated injury because of its oxidative and detoxifying functions.
Liver oxidative stress mainly due to glucose auto oxidation, shifts in redox balances, decreased
concentration of low molecular weight antioxidants in tissue as well as impairment of antioxidant
enzymes such as superoxide dismutase (SOD) and catalase (CAT)defense functions [4]. Amongst all
antioxidative enzymes SOD is one of the most ubiquitous specific antioxidant enzymes shows its detoxify
function in cells, tissues, and extracellular fluids. Three major isofroms of SOD are cytosolic CuZn-SOD
(SOD1), mitochondrial SOD (SOD2), and extracellular SOD. Extracellular SOD is similar in structure to
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SOD1. SOD acts as first line antioxidant defense in the disease pathogenesis [5]. Decreased SOD2 causes
lower mitochondrial GSH levels results in increased oxidative stress [6]. Earlier studies reported that,
diabetic complications improvement accompanied by improvements in redox status can be proved by
the increased expression SOD activity in diabetes [7].

Recently, natural antioxidants gaining popularity in the treatment of diabetes to overcome the adverse
effects of synthetic diabetic drugs. Nowadays most of the food substances were identified as potential
active in the treatment of diabetes complications [8-11]. These physiological active substance play an
vital role for alleviating the oxidative stress in diabetic condition. Olea europeaea belong to Oleaceae
family has been widely identified as natural antioxidant source due to the presence of some antioxidants
and phenolic compounds in its fruits, leaves and oil. Olea europeaea gained special value in
Mediterranean diet and high-added value products [12]. The main phenolic compounds such as
oleuropein, , oleuropein aglycone, caffeic acid, catechin, luteolin and hydroxytyrosol presented in olive
leaves possess the highest antioxidant activity [13]. Many studies reported that, oleuropein potential
pharmacological activities and antioxidant properties in many disease conditions[14,15]. Earlier studies
showed that , olive leaf has anti hyperglycemic activity [16], cardioprotective effect oleuropein [17]
antinocieptive activities [18], lowered blood cholesterol [18] concentrations , anti atherosclerotic activity
[19] antimicrobial activity [20] and antioxidant activity [21]. The purpose of the current work was to
investigate the modulating effect of Olea europeaea leaf extract on antioxidative enzyme (Superoxide
dismutase) activity in Streptozotocin (STZ )induced diabetes.

MATERIALS AND METHODS

Preparation of Plant Extract:

The collected leaves of Olea europaea were shade dried and reduced to coarse powder using a mechanical
grinder. The powdered material of the leaves was exhaustively extracted with methanol under the
maceration process. The macerated mixture was filtered by using Whatman No1l filter paper and
evaporated at room temperature to yield a solid extract. This extract was kept in refrigerator until the
analysis.

Animals

Adult male swiss albino mice (20-25 g) were obtained from animal house college of medicine, Al Jouf
university. All animals protocols were approved by the college ethical committee, Al Jouf university. All
mice were fed ad libitum with standared laboratory pellet diet and free access to tap water. The
experimental mice were maintained under a constant 12 hr light and dark cycle at room temperature.
Animals were acclimatized to the new experiment environments for 3 days before the study.

Drugs and Chemicals

All the drugs and biochemicals used in this experiment were purchased from Sigma Chemical Company
Inc., St Louis, Mo, USA. Bioassay kits such as Glucose assay kit (Biovision U.S.A) Superoxide dismutase
assay kit (Cell Biolabs, U.S.A) purchased from respective companies. All other chemicals used in this study
were of analytical grade. Streptozotocin (STZ) procured from Biovision, USA.

Acute toxicity

The method described by Lorke (1983) [22] with slight modification was used to determine the safety of
the Olea europaea methanolic leaf extract (OEMLE) Briefly, normal healthy male mice were divided into
groups of five mice in each cage. OEMLE (250 and 500 mg/kg) or vehicle were orally administered to
animals 10 in number. Access free to food and water, toxic symptoms and the general behavior of mice
were observed continuously for 1 hr after the treatment, intermittently for 4 hr, and thereafter over a
period of 24 hr. The mice were further observed for up to 14 days following treatment for any signs of
toxicity and mortality.

Induction of diabetes

Induction of diabetes was carried by single dose of intraperitoneal injection of streptozotocin at 45
mg/kg freshly prepared by dissolved in 0.01 M citrate buffer (pH 4.5) injected to the animals after
overnight fasting [23]. Control mice received only 0.01 M citrate buffer. The hyperglycemia was
confirmed with the measurement of fasting blood glucose level higher than 250 -300 mg/dl after one
week of STZ injection and considered as diabetic experimental model for this study.

Experimental design

Total 50 diabetic mice were randomly divided in to five groups of 10 each. Group1 animals received only
normal saline solution. Mice in Group 2 were considered as diabetic control (STZ ,45 mg/kg, i.p). Group 3
& 4 mice were treated with OEMLE of 250, 500 mg/kg, p.o respectively. A standard drug glibenclamide
(10 mg/kg/day, p.o) received by Group 5 animals. Mice in Group 1,3, 4 were treated by oral gavage once a
day for a period of 15 days. At the end of the experiment day 15 all the mice were overnight fasted and
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followed by retro-orbital blood collection. Animals were sacrificed under diethyl ether anesthesia and
liver and kidney were excised. The blood was centrifuging at 4000 rpm for 10 min to obtaine serum.
Samples were stored at -20°Cuntil used.

Determination of Fasting blood glucose

Blood samples were collected from retro-orbital route of the mice and the blood glucose level was
determined by by commercially available gulucometer (Accu chek, USA).

Oral glucose tolerance test (OGTT)

OGTT test was performed on the end of the experiment day after overnight fasting. Baseline levels of
glucose (Omin) was determined from tail vein blood and followed by oral administration of 1.5 g/kg B.W
glucose to all group animals and additional blood samples were collected at 30, 60, 90, and 120 min
intervals [24]. Blood glucose was measured by commercially available gulucometer (Accu chek, USA).
Determination of SOD activity in serum and tissue sample

Serum SOD activity was measured by the commercially available Oxi SelectTM SOD Activity Assay Kit
((Cell Biolabs).

SOD activity in liver and kidney were estimated as described by Sarawoot Palipoch and Chuchard
Punsawad [25] with little modifications. In brief, liver and kidney were homogenized at 50 mg/ml in cold
1X lysis buffer (10mM Tris, 150mM NaCl pH 7.5,, 0.1 mM EDTA) and centrifuged at 12000 rpm for 10
min and the superenant was used for SOD activity analysis. As per Oxi Select TM SOD Assay Kit
manufacture protocol the semiautomatic analyzer (Chemwell analyzer, U.S.A) program was prepared (20
uL of tissue supernatant followed by the addition of pL of xanthine solution, 5uL of chromagen solution,
5 pL of 10X SOD assay buffer, 50uL of deionized water and finally 10 uL of pre-diluted 1X xanthine
oxidase solution to a 96-well microplate ). The absorbance was set as 490 nm.

Statistical analyses

Statistical analysis was performed using SPSS software version 17.0. All data are showed as means * SD.
One-way ANOVA test was used to compare experimental animals. Differences in mean values among the
four groups were tested using Duncan’s multiple tests. A p-value of <0.05 was considered statistically
significant

RESULTS AND DISCUSSION

Now a days evaluation of plant therapetutic potential bioactive constituents in the DM treatment gaining
intreast all around the world. In recent years, the modulating effect of unbalanced redox status related to
DM has been studies in many medicinal plants. Increase blood glucose levels in DM causes the elevated
levels of free radicals followed by release of reactive oxygen species (ROS), which casuse lipid
peroxidation and alter antioxidant defense system and further glucose metabolism imparment [26].

Acute toxicity test results showed that dose of 250 mg/kg b.w, 500 mg/kg b.w were suitable for oral route
administration. Our study results revealed the methanolic extract of O.europaea exhibit the significatnt
hypoglycemic effect in STZ-induced-diabetic mice as compared to diabetic control in dose depended
manner (Table 1). Our results were similar to earlier studies reported O.europaea leaves anti
hyperglycemic activity [27,28]. The blood glucose lowering effect of OEMLE (250, 500 mg/kg) is
assumed may be due to decrease in the intestinal glucose absorption rate causes increase pancreatic
action such as enhance the uptake of peripheral glucose [29] or stimulation of glycogenic and glycolytic
mechanisams leads to decrease in glyconeogensis and glycogenolysis [30]. The hypoglycemic effect
O.europaea may be due to the presence of insulin like substance that stimulates of B-cells to produce
more insulin [28]. The high level of fiber content in plant also effect the absorption mechanisam of
carbohydrate absorption or on pancreatic tissue regenerative mechanism. Oral glucose tolerance test
results reviled that the maximum blood glucose levels in all experimental groups were occurred after oral
glucose challenge after 30 min (Figure 1). OEMLE 250, 500mg/kg b.w showed significantly suppressed
the high level of blood glucose level after 30 min and at 120min it reached a higher level than its initial
blood glucose level as compared to control. The effect of glucose tolerance is dose dependent manner.
This blood glucose suppression effect level would persist until the blood glucose level reached the initial
level (Figure 1).

SOD is one of the antioxidant enzymes involved in the first line antioxidant dense system against
oxidative stress and cellular defense mechanisms protects tissues against oxidative damage due to ROS.
SOD defense involved the scavenging of superoxide radical by converting it into molecular oxygen and
hydrogen peroxide [31].

In this study, STZ administration in mice resulted in markedly diminished SOD activity in serum, liver and
kidney as compared to normal mice control group. Earlier studies also reported that decreased activities
of antioxidant enzymes in serum, kidney and liver of diabetic mice [32]. After the oral treatment with
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OEMLE (250, 500 mg/kg b.w) (10 mg/kg/day) for 14 days significantly increase(p < 0.05 ) the activity of
SOD in serum, liver and kidney activity (P<0.05)as compared to diabetic control mice group (Figure 2, 3).
The results of elevated SOD activities after treatment suggest that OEMLE has a free radical scavenging
activity and which could exert potential protective effect in oxidative damage caused by ROS in DM.
Madar et al. [33] also reported that the modulatory effect of olive leaf extract on the expression of SOD
enzyme in response to oxidative stress. The increase activities of antioxidant enzymes in OEMLE treated
group might be due to presence of phenolic compound in the olive leaf such as oleuropein and
hydroxytyrosol, shown to be superoxide anions scavengers (13). These two bioactive constituents in olive
leaf are also reported to be effective in scavenging of 1,1-dipheny0l-2-picrylhydrazyl (DPPH) radical [34].
We concluded that OEMLE (250, 500 mg/kg, b.w) doses are effective in the protection of oxidative
damage in diabetes. The effectiveness is does dependent manner. Our study showed OEMLE 500mg/kg ,
b.w was more effective than other dose. The use of OEMLE effective dose could help in the modulation the
diabetes by enhance the SOD active as a first line antioxidant defense mechanism and also aid in the
suppression of diabetic complication.

Table 1: Effect of OEMLE on blood glucose level (mg/dl) of normal and STZ-induced diabetic mice.

Group 0 day 7th day 14t day
Control 92.5£2.11 94.6£2.06 94.1£1.9
Diabetic control 220.52+2.42* 246+2.31* 299+2.04*
Standard 206+3.11* 166+2.97* 122+2.53*
250mg/kg 216.9£1.92* 198+1.56* 171+1.92*
500mg/kg 214.2+1.81* 182+1.66* 139+1.81*

*Significantly difference at p < 0.05.

Figure 1: Effect of OEMLE on oral glucose tolerance of experimental mice.
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Figure 3: Effect of OEMLE on serum SOD enzyme activity in liver and kidney of experimental animals
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