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ABSTRACT

The objectives of this study were to investigate the effects of the aqueous crude extract of Olea europaea on
serum glucose level and histopathological changes in islets of Langerhans in an induced-diabetic mellitus in
mice. The experimental recommended 60 male mice were divided into three groups contained 20 mice each. The
first group was the control and they were given normal saline pH 7.0. The second group was intraperitoneally
injected by a dose of 100mg/Kg of STZ and 10% glucose instead of normal drinking water over the 24 hours
followed the treatment. The third group was injected intraperitoneally with 100mg/kg STZ and orally given
0.33g/ Kg aqueous extract of olive leaves everyday for four weeks. Blood specimens were collected, and
the serum separated and stored at 4°C until it is used. The animals were dissected and the pancreatic tissues
were obtained, the tissue specimens were fixed in the Boun’s solution for 24 hr, and processed for histological
studies. There was a significant increase in blood glucose level of the STZ- diabetic mice by the first week of
injection with STZ in comparison with control group. A significant decrease in blood glucose level occurred
in the STZ-diabetic group treated with Olea europaea aqueous extract. Islets of langerhans are hypertrophied
in the STZ-diabetic group and this hypertrophy showed a significant increased in the average of islets size at
the last week, while the treatment with Olea europaea aqueous extract showed a reduction of the islet size
compared with the islets of the STZ —diabetic Mice
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disease caused by inherited and/or acquired deficiency
in production of insulin by the pancreas, such a deficiency results in increased concentrations of
blood glucose level (Sexton and Jarow 1997). It is a complex and multifarious group of disorders
characterized by hyperglycemia that has reached epidemic proportions in the present century
(Noor, et al 2008).The therapeutic measurements include use of insulin, analogues, and alpha
glycosidase inhibitors like acarbose, miglitol, sulphonylureas and biguanides for the treatment
of hyperglycemia. These drugs also have certain adverse effects like causing hypoglycemia at
higher doses, liver problems, lactic acidosis and diarrhea (Yki-Jarvinen, 1994). Currently, many
herbal medicines therapeutic available been recommended for the treatment of diabetes. Herbal
drugs are prescribed widely because of their effectiveness, less side effects and relatively low cost
(Venkatesh et al., 2003). Olive mill waste (OMW) biophenols are efficient components for the low
incidence of cardiovascular diseases in the Mediterranean area. Olive mill waste is potentially a
rich source of a diverse range of biophenols with a wide array of biological activities (Obeid et al.,
2005). The beneficial health effects of OMW have been mainly attributed to its elevated phenols
content (Casalino et al., 2002). Among them, hydroxytyrosol (3,4-dihydroxyphenylethanol) stands
out as a compound of high added-value, due to its interesting antioxidant and potential beneficial
human health properties (Dudley ef al., 2008; Hamden et al. 2009). Preventing human erythrocytes
from oxidative damage induced by hydrogen peroxide (Zhang et al., 2008), anti-inflammatory,
antithrombotic, and hypocholesterolemic effects in rats (Visioli et al., 1998; Covas et al., 2006).
Streptozotocin (STZ) is a N-nitrosO-n-methylurea derivative of 2-deoxy-d-glucose, produced by
Streptomyces acromogenes, and has been shown in animal’s model to induce a chronic diabetic state
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by destruction of B bells of the pancreatic islets (Hardman and Limbird 2001). Streptozotocin induced
diabetes mellitus in many animal species has been reported to resemble human hyperglycemic
diabetes mellitus (Weir, et al 1981). It has been reported that STZ selectively damages pancreatic
B-cells and produces much less toxic side effect than other chemical diabetogenic agents (Junod, et
al. 1969) and induces diabetes similar to poorly treated human diabetes, it develops many features
seen in human patients (Shaftrir,1996).

The objectives of this study were to investigate the effects of the aqueous crude extract of
Olea europaea on serum glucose level and histopathological changes in islets of langerhans in
STZ- induced-diabetic mellitus in mice.

MATERIALS AND METHODS
Animals Used

Male Swiss albino mice (2.5-3) months of age and (20-25) gm of the balb/c strain were used
in this study, the mice were in good health and they bred in the animals’ house of Al-Mustansiriah
College of science and kept in the plastic cages. The animals were kept at room temperature
between (20-24°C). The mice received pellets and allowed free access of water ad libitum.

Olea europaea Leaves

Leaves of Olea europaea were collected from the science college gardens of Al-Mustansiriah
University in summer, the leaves were cleaned and washed with distilled water and dried at room
temperature of 25°C in the laboratory, the dried leaves were powdered in an electrical grinder and
the powder was kept in plastic bags until used.

Preparation of the Aqueous Extract and Streptozotocin

The aqueous extract of olive (AEO) was prepared by soaked 50gm of the powdered material
in one litter of distal water and kept overnight in shaking incubator at room temperature. The
extract was filtrated after 24 hours and the filtrate was evaporate at 40°C under reduced pressure in
a rotary evaporator (Subramoniam et al., 1996), and the aqueous reparation of the residue was kept
in the refrigerator until used in the experiment. Fresh Streptozotocin (STZ) solution was prepared
by dissolving 57.6 mg STZ in 3.6 ml citric acid buffer pH= 5.4 and injected to mice with single
dose intraperitoneally (IP) immediately (Yuanfeng, 1998).

Experiential Design and Sampling

Sixty mice were divided into three groups of 20 mice each. The first group (C) was the control
was given normal saline pH 7.0. The second group (G1) was injected with single dose IP of 100mg/
kg of STZ and 10% glucose instead of normal drinking water over the 24 hours only followed the
treatment. The third group (G2) “STZ-AEO” was treated with single dose IP of 100mg/kg STZ and
orally AEO by a dose of 0.33g/kg everyday for four weeks. Animals were anaesthetized by diethyl
ether after fasting for 13-16 hours, Five mice from each group were scarified on day 7, 14, 21 and
28 of the experimental. Blood samples were collected in plastic tubes and the serum was separated
by centrifugation at the speed of 3000 rpm, collected in sterilized plastic tubes and store at 4°C
until it is used. Pancreatic tissues were fixed in the Bouin’s solution for 24 hr, dehydrated by series
of ethanol, cleared in xylene and impregnated and embedded in paraffin wax. Paraffin sections
of Sum thickness were cut using rotary microtome and stained by Orange Fuchsin Green (OFG).

RESULTS

The fasting blood glucose levels showed a significant increased (P <0.05) in STZ diabetic
mice (178+18.99) mg/I00ml compared to control group (125.75+5.32) mg /100 ml. While there
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was a significant decline (P< 0.05) in blood glucose levels of the STZ diabetic mice treated with
AEO (113.75+ 7.93) mg/100ml compared to STZ diabetic mice at the end day of first week of
experiment.

On day 14, there was no significant (P >0.05) increase in fasting blood glucose levels of
Stz diabetic mice (126.5+3.11) compared to control groups (117.5+7.55). Thereafter a significant
decrement (P <0.01) in blood sugar levels was after the administration of AEO in STZ diabetic
group (92 £10.68) mg/100 ml compared to the control group (117.5£7.55) mg/ 100ml. The blood
glucose levels of the STZ diabetic mice treated with AEO showed significantly declined (P<0.05)
(92.2 + 1.68) mg 100ml compared to the STZ diabetic mice (126.5 £3.11) mg /100ml.

On day 21, the blood glucose levels increased but were not significant (P> 0.05) in the STZ
diabetic mice (1374+25.11) compared to the control group (117.5£7.55) mg/ 100ml. A significant
decrement (P<0.01) in blood sugar levels in the STZ diabetic treated with AEO group (92+ 8.64)
mg/100 ml compared to the STZ group (137+25.11) and (P< 0.05) to control group (117.5 £7.55)
mg/100 ml.

At the end of the fourth week of the experiment, the blood glucose levels increased but
with no significant (P> 0.05) in the STZ diabetic mice (135+6.2) compared to the control group
(118.5+£5.35) mg/ 100ml. A significant decrement (P<0.01) in blood sugar levels in the STZ diabetic
treated with AEO group (89+ 9.1) mg/100 ml compared to the STZ group (137£25.11) and (P<
0.05) to control group (118.5+5.35) mg/100 ml (Fig. 1).
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Fig. 1. The effect of aqueous olive leaves extract on blood glucose level in STZ-induced diabetic mice.

Histological Observations

On day 7 of the experiment, the pancreatic islets histopathology in STZ group showed
variation in size and shape of islets cells and moderate B-cell degranulation (Fig. 2). The pancreatic
islets in STZ-AEO and control groups showed normal structures with mild degranulation and
congested blood vessels (Fig. 3). On day 14, the STZ group showed the regular of the pancreatic
islets shape, hypertrophied cells, large nuclei and some islets appeared atrophied and showed
exocrine- endocrine transformation with small thickening of the connective tissue. The STZ-
AEOQO group showed normal pancreatic islets with regular shape similar to those of control group.
On the day 21, the STZ group showed the hypertrophy of the pancreatic islets associated with
infiltration of lymphocyte (insulitis), also some signs of sclerosis, occlusion and hyalinization of
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the intimae in arterioles. Some islets showed lipid accumulation but those islets were rarely seen
(Fig. 4). The islets of the STZ-AEO group showed irregularity in size, but they appeared normal
with decreased granulation and some islets appeared atrophied & very small, few cells with large

dilated blood vessels (Fig. 5). Animals of the control group showed normal structures during the
stages of experiment (Fig. 6).

Fig. 2: Pancreatic islet of STZ diabetic mice on day 7, Fig. 3: Pancreatic islet treated with STZ and AEO on day

showing moderate beta cell degranulation (arrows), 7, showing normal structures OFG X 330.
OFG X 330. Asterisk X 1320.

Fig. 4: Pancreatic islet of STZ diabetic mice on day 21, Fig. 5: Pancreatic islet treated with STZ and AEO on day
showing hypertrophy of beta (arrow). OFG X 330. 21, showing normal structures OFG X 330.
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Fig. 6: Pancreatic islet treated with normal saline day 21,
showing normal structures OFG X 330.
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DISCUSSION

The present study illustrates the blood glucose lowering properties of the leaves of Olea
europaea that focused onto the hypoglycemic property of this traditional plant. Streptozotocin
causes massive reduction in insulin release, through the destruction of the beta-cells of the islets
of Langerhans (Terazono et al., 1990). It is interesting to note that the aqueous extract of Olea
europaea at the dose (0.35 g/kg) effectively prevented the increase in blood glucose levels. Since
STZ induces diabetes by destroying B-cells, in the present study on AEO showed marked anti-
hyperglycemic effect. It is important to notice the significant increase in blood glucose levels of
the STZ diabetic mice and blood glucose levels of the STZ treated daily with aqueous extract
animals showed a significant decrease compared to the STZ diabetic mice. This decrement was
seen significantly on the second, third and fourth week. The results of this study reveal that a
continuous administration of AEO for three weeks prevents elevation of the glucose level in blood.
These results are in agreement with those of Cignarella et al. (1996) and Cardinal ef al. (2001)
since they showed that there was a significant decline in blood glucose levels on day 21 of the
STZ diabetic rats daily treated with blue berry in Italy. The present study is in agreement with the
hypoglycemic effect of the Ziryphus spina- Christi, is a plant used in Egyptian folk medicine, this
plant reduced blood glucose levels in STZ diabetic rats (Glombitza et al., 1994; Nesseem et al.,
2009).

The persistent hyperglycemia can be explained by the absence of insulin production in the
destroyed B -cells. The significant increase in STZ diabetic animals compared to control animals
agrees with the results that are similar to those obtained by (GruBner ef al., 1993). Although there
was no scientific study of the antidiabetic property of AEO has been reported. The results of the
present study showed similar agreements with the results obtained by Al-Shamaony et al. (1994)
and Kumar et al., (2009) who used the aqueous extract of Artemisia herba alba which is widely
used in folk medicine at a dose of 0.39g/kg body weight for 2-4 weeks where found a significant
reduction in blood glucose levels of the diabetic animals. This study reported a further reduction
in blood glucose level at p<0.01 during the treatment with plant extract for four weeks. The present
work had indicated that the aqueous crude extract of AEO at the dose used, significantly reduced
blood glucose level in STZ diabetic mice. It is still unclear by which mechanism does AEO
produce its effect on blood glucose. It is possible that the plant may reverse the catabolic features
of insulin deficiency, decreases the release of glucagon or increase that of insulin, stimulate directly
glycolysis in peripheral tissues increase glucose removal form blood or reduce glucose absorption
from the gastrointestinal tract.

During the first week, the STZ diabetic group showed fB-cell degranulation, this might
occurred as a rapid event following STZ administration which agrees with the study of (Arison
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et al., 1967; Lengyel et al. 2007). f —cell degranulation is caused mostly by the deposition of
glycogen, the presence of glycogen seems to be related to the height and duration of hyperglycemia.
(Fraenkel et al.2008). While islets of the STZ- AEO group showed regular shape islets with less
degranulation which means that not all islets or all B-cells are affected at the same rate, since small
area of the islet showed almost normal picture. Eventually, islets of hyperglycemic mice were
significantly altered with their overall size gradually increasing with the duration and severity of the
hyperglycemia. By the end of second week, islets of the STZ diabetic animals showed hypertrophy
with hyperplasia and this hypertrophy continued to the last week, those islets appeared regular in
shape with hypertrophied cells and light nuclei and some islets appeared atrophied with dense nuclei
compared to the control group. In a study of Juvenile diabetes Montanya et al.(2000) elucidated
that islets appear hypertrophied, therefore they showed regularity in shape with hypertrophied
cells and non regular shape nuclei, or appear with atrophy, which shows irregularity in shape with
atrophied cells and dense nuclei, followed by small thickening of the connective tissue between
cells, those islets were more active than hypertrophied islets, also Atkinson and Maclaren, (1999)
indicated that those cells are similar to exocrine cells in islets of old obese mice. The STZ-AEO
group islets showed normal shape similar to control islets. On the last week, STZ diabetic islets
showed continuous hypertrophy and hyperplasia in islets of experimental animals and diabetic
cases as sclerosis and insulitis. Insulitis is associated mostly with lymphocyte infiltration which
has been noticed in chronic juvenile diabetes similar to those of Freyse et. al. (1982) and Pimentel
et al.(2005). The increase in lymphocyte cells has been produced by a simple immune response
which causes necrosis of islets or anti insulin serum injection, also small doses of the drug STZ
(Swieten et al. 1991). The present study has illustrated for the first time the effect of AEO on the
pancreatic islets and correlated changes observed to the levels of blood glucose. It is possible that
AEO may have direct or indirect effect on insulin release; further radioimmunoassay studies are
needed to elucidate the effect of AEO treatment of insulin and other hormones “related to glucose
metabolism” secretion.

CONCLUSIONS

The AEO at dose of (0.35g /kg) leads to a mark reduction in blood glucose levels. Blood
glucose levels of the STZ diabetic mice daily treated with AEO showed a significant declined (P<
0.05) on days 7, 14, 21 and 28 of experimental (92+8.64) mg/ 100 ml compared to the STZ diabetic
mice (137£25.11) mg/100ml.
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