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Abstract: The effect of ethanolic extraction of olive leaves on alloxan — induced diabetic rabbits and lipid profile
has been investigated. The maximum hypoglycemic activity (about 20% reduction in blood glucose level) was
obtained from the treatment of diabetic rabbits with 600mg/ kg. There was a significant decrease in the
concentrations of total cholesterol, LDL — cholesterol and HDL-cholesterol after treatment with 600 mg/kg for one
week to the non-diabetic rabbits. However with this dose there was no effect on the level of triglycerides. The olive
leaves extraction showed also significant antioxidant activity when compared with Ascorbic acid as standard anti-
oxidant agent. The study suggests the use of alcoholic extract of olive leaves be beneficial in diabetic condition and
in reducing the level of lipids. Further work on isolation and characterization of active constituents in olive is in
progress in our laboratory.
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1. INTRODUCTION

The ethanolic extract of leaf of olea europaea ( oleaceae ) was found to have many beneficial effects on experimental
animals. It is also commonly known olive leaf and reported to have hypertensive and anti-atherosclerotic activity in rats
(somova etal , 2003 ; cherif etal , 1996). Anti-oxidative activities were reported by hasan and Mohamed, 2005: Gonzalez
etal , 1992; Kaskos 2013). In fact the extract of olea europaea showed anti bacterial and anti inflammatory activities
against bacteria and fungi (Esmaeilpour et al, 2010). It was suggested that the use of olive leaf polyphenols like
oleuropein (OLP), hydroxytyrosol (HT), and others could decrease breast cancer cells viability significantly ( Milanizadeh
et al. 2013). Methanolic extract of olea europaea have been found to have anti-cancer activity (Nashwa et al. 2014).
Animal studies have also demonstrated that dietary oleuropein reduces the plasma level of cholesterol and also reduces
the oxidation of LDL (coni etal , 2000; visioli and Galli ,1998). The other important activities reported are vasodilation
and inhibitory effect on platelets aggregation (Zarzuelo etal ,1991 ; Petroni, 1995). Recently it has been reported that the
water extract of olive leaf inhibits the growth of several pathogenic bacteria and exhibits anti-HIV activities (Aziz etal
,1998: Markin etal,2003: Lee-Huang etal ,2003; Dilek et al, 2012). In the present study the lipid profile, anti-diabetic and
anti-oxidative activities of ethanolic extract of olive leaf of wild Jordan type was investigated on experimental rabbits.

2. MATERIALS AND METHODS

Plant Material: The plant material consisted of mature leaves of lea europaea wich was collected from the trees growing
in around Amman university campus in month of April. The leaves were completely dried and powdered.

Preparation of extract: The powdered leaves were placed in absolute (98%) ethanol over night with occasional shaking.
The extract was filtered and ethanol was distilled off to get the total extract which was dried at room temperature and
found to be 5.84% (w/w)
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Anti-oxidant activity (DPPH free radical scavenging activity) of ethanolic extract: The ethanolic extract of olive leaf
was tested for 2,2-Diphenyl 1-picrylhdrazine (DPPH) free radical scavenging activity by modified method of Braca
etal.(2002). The dried extract was dissolved in methanol to get 1 mg /ml ( 1000 mg/ml) solution which was further
diluted to get 10,20,50,100,250,500 and 750mg/ml solution in methanol. Ascorbic acid was used as standard in 1 - 100
mg/ml solution. 0.002% of DPPH was prepared in methanol and 1 ml of this solution was mixed with 1 ml of sample
solution and standard solution to be tested . These solution mixtures were kept in dark for 20 minutes and absorbance
was measured at 517 nm using cecil-Elect. Spectrophotometer against methanol. The blank was used as 1ml of methanol
with 1ml of DPPH solution (0.002%) . The optical density (OD)was recorded and % inhibition was calculated using the
following formula given by Bors etal. (1992).

(OD of blank — OD of sample)
% inhibition of DPPH activity = x 100
(OD) of blank

Biological assays:

a. Preparation of extract for Biological assay : The dried extract 5.84 g was suspended in 10 % gum acacia in 100 ml
distilled water .

b. Animals: The experimental animals consisted of 12 rabbits weighing 1300 — 2000 gm . All animals were fed the
normal standard diet . Blood glucose levels were determined in rabbits after a fasting period of 24 hours according to the
method described by kaplan (1984). These values of glucose were considered as control. Diabetes was induced in the
animals by injecting 140 mg/kg of alloxan intravenously for five consecutive days . Blood glucose levels were
determined on the fifth day after the end of alloxan administration . 400 mg and 600 mg /kg of the olive leave extract were
administered at 90 minutes as recommended by Gonzaleze etal (1992) . Blood glucose levels were determined in diabetic
rabbits treated with 600 mg/kg after 24 hour. In another experiment , eight rabbits weighing 1300-1900 gm were used .
They were fasted for 24 hour and were allowed to drink water .Total cholesterol , LDL-cholesterol , HDL-cholesterol and
Triglyceride concentrations were measured by the methods of Naito (1984) ; Wieland and seidel (1983) ;Jacobs etal(1990)
and cole etal (1997) respectively.

3. RESULTS

As shown in table 1 the concentrations of glucose were significantly elevated from 115.8 + 1.7 mg/100 ml to 135.0 + 2.5
mg /100ml (p < 0.01) as a result of intravenous administration of rabbits with 140 mg/kg of alloxan for five consecutive
days. This significant increase represents 17% change in the level of glucose . The maximum hypoglycemic activity was
achieved at a dose of 600 mg/kg of extract where the glucose level was significantly reduced from 135 + 2.5 mg / 10ml to
108.0 £ 7.8mg/100ml (p < 0.01) and was maintained for 24 hours ( 99.0 + 8.4 mg/100ml) . In Table 1, the treatment of
non-diabetic rabbits with 600 mg/kg had no effect on glucose concentration (p > 0.05) . Treatment of non-diabetic
rabbits with 600 mg/kg of extract shows a significant decrease in the concentration of total cholesterol from 137.9 + 9.8
mg/100 ml to 100.8 + 13.6 mg/100ml (p < 0.01) which represents 27% change as shown in Table 2 . Also in Table 2
the levels of LDL-cholesterol and HDL-cholesterol at 600 mg/kg were significantly reduced from 112.2 + 21.9t0 78.7 +
12.9 (p < 0.05) and from 104.2 + 15.3t0 60.0 + 6.8 (p < 0.01) respectively. However there was no significant effect in the
level of triglyceride (p > 0.05) . In table 3 the maximum anti-oxidant activity was achieved at 600 pg/ml with the
extraction of olive leaf which shows no significance difference with the standard anti-oxidant activity of ascorbic acid (p
<0.05) .

4. DISCUSSION

The present study is about the anti-diabetic activity which is related to the ethanolic extract of the olive leaf. In earlier
studies water extract has been used by Gonzaleze etal. The present study revealed the dose at which the maximum
hypoglycemic and hypo-cholesteremia activity was observed. The other important observation was regarding the
maintenance of blood sugar level to normal even after 24 hour. Other studies have observed the blood glucose level only
after 90 and 150 minutes . It is therefore evident that the ethanolic extract contains some chemicals which possess anti-
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diabetic activity. Elevation of cholesterol and LDL-cholesterol is associated well with cardiac problems. Therefore the
dose at 600 mg/kg showed remarkable reduction in the level of total cholesterol and LDL-cholesterol .It has been
reported that the cholesterol synthesis is inhibited by the inhibition of 3- Hydroxy-3-methylglutaryl (HMG)CoA
reductase activity or by degradation of cholesterol in the intestine by certain bacterial metabolites (Champe etal. 2005)
.The ethanolic extract contains many constituents which are alkaloids, tnnens, sugars, glycosides, fats and free amino
acids which may be having the chemical structure similar to drugs which are used as ani-hypercholestrtemia which has to
be established by chemical analysis of these constituents. The free radical scavenging activity of olive leaf extract was
confirmed in the present investigation. It was observed that a very small dose (100mg/ml) of olive leaf extract was able to
give 63.9% inhibition, whereas the maximum antioxidant activity was achieved at 600mg/ml which is comparable with
the ascorbic acid as a standard antioxidant agent . Ethanolic extract of olive leaf used in this study seems to have high
and significant antioxidant activity over the methanolic extract which was used by Naswa et a 2014l. Ethanolic extract of
olive leaf shows significan anti oxidant activity compared with the ascorbic acid as a standard anti-oxidant activity agent.
However, the chemical present in the leaf extract which is responsible for this activity has still to be investigated and it is
obvious that the constituents like alkaloids, tannins, reducing sugars and proteins present in the leaf extract may be
responsible for such activity . The extract is being analyzed for separation of various active constituents in our laboratory
for establishing this activity and to attribute the activity to chemical constituents present in the extract.

Thus from the results obtained in the present investigation, it may be concluded that the ethanolic extract of olive leaf
posses the chemical constituents which have remarkable anti-diabetic and anti-oxidative activities including the
significant effect on the lipid profile . The work to isolate these chemical markers is under progress in our laboratory to
pin point the constituents responsible for these activities.
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APPENDIX - A
Table 1. Concentrations of glucose (mg/100ml) in non-diabetic rabbits treated with ethanolic olive leaf extract.
Treatment Concentration of glucose after 90 min. SD Concentration after
(mg/100ml) 24hour (mg/100ml)
Control (non-diabetic) 115.8 (a) 1.7
Alloxan (diabetic) 135.0 (b) 25
400ml/kg of extract 117.2 (¢) 18.1
600mg/kg of extract 108.0 (d) 7.8 99.0+8.4 (e)

Statistical comparison was based on independent sample t-test. The comparison was made as follows:
p< 0.01 for (a) and (b) ; p> 0.05 for (b) and (c) ; p< 0.01 for (b) and (d) ; p> 0.05 for (d) and (e)

Table 2. The concentrations of lipids profile in non-diabetic rabbits treated with 600 mg/kg of ethanolic olive leaf extract.

Lipids profile Control SD__Treatment with 6oomg/kg  SD__ t-test
Total cholesterol 137.9 9.8 100.8 136 p<0.01
LDL-cholesterol 112.2 21.9 78.7 12.9 p <0.05
HDL-cholesterol 104.2 15.3 60.0 6.8 p<0.01
Triglyceride 131.0 22.8 117.0 500 p>0.05

Statistical comparisons were based on independent sample t-test. Tubular figures represent the mean £ SD of 8 values.
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Table 3. DPPH free radical scavenging activity of standard ascorbic acid and ethanolic olive leaf extraction

Concentration Ascorbic acid SD Olive leaf extraction ~ SD
(1g/ml) (% inhibition) (% inhibition)
10 40.2 2.2 155 12
50 70.3 4.1 38.4 2.9
100 80.0 33 63.9 2.7
250 90.6 5.6 67.1 6.3
500 90.8 4.3 70.0 5.8
600 91.6 6.2 86.4 5.2

Tubular figure represents the mean + SD of 3 values. Statistical significance difference was found at 600pg/ml ( p<0.05).
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