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A B S T R A C T 

 
The present study was designed to evaluate the Protective effects of Olive laeves in Chronic myocardial 
necrosis induced experimentally in rats by subcutaneously injection with Isoproternol at adose of (5 
mg/kg b.wt in 1 ml saline, s.c) weekly for 8 weeks . Blood samples were collected three times at the 3rd, 
6th and one week after the 8th injection and 10 rats were sacrificed from each group at the time of blood 
samples. The present data showed that the experimental induction of cardiac necrosis accompanied by 
increases in the in mean values of serum Creatine kinase (CK)., Creatine kinase MB (CK-MB)., Lactate 
dehydrogenase (LDH)., Aspartate amino transferase (AST), glucose, erythrocytes Glucose 6 phosphate 
dehydrogenase. (G-6-PD), Potassium (K)., Phosphorus (P)., Total protein (T.P.), and albumin and 
cardiac muscles L- malondialdehyde (L-MDA).and significant decreases in heart tissues Superoxide 
Dismutase (SOD).and Catalase (CAT) and serum Calcium (Ca)., Sodium (Na).in the ISO group while 
the treatement with olive leaves retain these changes nearly to normal values  
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1. INTRUDUCTION 

he olive tree (Olea europaea L), 
family: Oleaceae, and in particular, 
its leaves have been used for the 

treatment of wounds, fever, diabetes, gout, 
atherosclerosis and hypertension since 
ancient times, further more studies show a 
direct beneficial role for olive oil in 
improving plasma lipids in the treatment of 
metabolic syndrome (Alonso et al., 2006).  
Oleuropein, the active principle of olives, is 
a phenolic compound which has been 
shown to possess diverse healing properties 
for its vasodilatory, hypotensive (Khayyal 
et al., 2002), anti-rheumatic, anti-
atherogenic (Visioli and Galli, 2002) and 
antipyretic (Visioli et al., 1995) effects. 
Many of these pharmacologic features of 
oleuropein are due to its potent antioxidant 
action (Visioli et al., 2002). The term 
"myocardial infarction" is a sudden 
deprivation of circulating blood. More 
rarely infarction may result from prolonged 

vasospasm, inadequate myocardial blood 
flow (e.g., hypotension) excessive embolic 
occlusion vacuities, aortic root or coronary 
artery dissection, or aortitis (El izabeth et 
al., 2012). Myocardial infarction (MI) is 
one of the main causes of death from 
cardiovascular disease. MI is defined as an 
acute condition of necrosis of the 
myocardium that occurs as a result of 
imbalance between coronary blood supply 
and myocardial demand (Mudagal et al., 
2011). MI increases the generation of 
reactive oxygen species in ischemic tissue, 
bringing about oxidative damage of 
membrane lipids, proteins, carbohydrates, 
and DNA and brings changes in the 
mechanical, electrical, structural and 
biochemical properties of the heart (Wang 
et al., 2009)  thus a great deal of research is 
focused on the role of antioxidants in the 
prevention of many human diseases, 
particularily atherosclerosis, congestive 
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heart failure and myocardial ischemia 
reperfusion injury restaraion of the flow of 
blood to a previously ischemic tissue or 
organ (Patel et al., 2010 and Tinkel et al., 
2012). The present study was designed to 
evaluate the protective effect and treatment 
effect of Olive laeves administration on 
cardiac necrosis markers, some electrolytes 
and cardiac tissue antioxidants in 
myocardial necrosis induced 
experimentally in rats. 

2. MATERIALS and METHODS 

2.1. Experimental animals: 

A total number of 120 male albino rats of 
(12-16 weeks) old, weighting 180-220 g 
was used in the experimental investigation 
of this study.  

2.2. Preparation of Isoproternol injection: 

Twenty mg of the isoproternol powder 
(obtained from sigma chemical company) 
in 1 ml saline solution/kg b.wt.  

2.3. Induction of myocardial necrosis: 

The prepaired solution is injected 
subcutaneously at a dose of (20 mg/kg b.wt 
in 1 ml saline, s.c) twice for two consecutive 
days at an interval of 24 hours to induce 
acute myocardial necrosis, and at a dose of 
5 mg/kg b.wt weekly for induction of 
chronic myocardial necrosis (Saravanan 
and Prakash, 2004) 

2.4. Medicinal plant: 

Olive leaves powder: after gathering the 
olive leaves from some regions of Borg El-
Arab (Egypt), the leaves were washed by 
distilled water and dried. The leaves were 
then powdered and passed through mesh to 
increase their contact with powdered ration.  

2.5. Experimental design: 

Rats were allocated into 4 groups as follow: 
First group (Group І) Control group (CN): 
Consists of 30 rats fed on the tabulated 
ordinary rat ration through the whole time 
of experiment. Second group (Group ІІ) 
Isoproternol group (ISO): (Chronic Heart 
necrotic group as positive control) 

composed of 30 rats were fed the tabulated 
ordinary rat ration and injected 
subcutaneously with isoproternol at adose 
of (5 mg/kg b.wt in 1 ml saline, s.c) weekly 
for 8 weeks. Third Group (Group III) 
Treated group: Composed of 30 rats kept on 
powdered olive leaves through the whole 
time of experiment and injected 
subcutaneously with isoproternol at adose 
of (5 mg/kg b.wt in 1 ml saline, s.c) week;y 
for 8 weeks. Fourth group (Group ІV) Olive 
leaves group: Consists of 30 rats reared on 
powdered olive leaves through the whole 
time of experiment. 

2.6.  Blood samples: 

Blood samples were collected three times at 
the 3rd, 6th and one week after the 8th 
injection and 10 rats were sacrificed from 
each group at the time of blood samples 
which were divided into 2 parts: A - Serum 
samples separated by centrifugation at 3000 
r.p.m. for 15 minutes. After blood clotting. 
B- Heparinized tubes for whole blood were 
collected for the determination of Glucose 6 
phosphate dehydrogenase. 

2.7. Preparation of heart tissue: 

Heart samples were collected with blood 
samples. Imediately after killing the 
animals by decapitation, the heart was 
removed by dissection. Heart tissue was 
washed with a PBS (phosphate buffered 
saline) solution, pH 7.4 containing 0.016 
mg/ml heparin to remove any red blood 
cells and clots. About 0.05 g of heart was 
homogenized in 5 ml 10% (w/v) cold 
phosphate buffer saline (PBS) (i.e., 50 Mm 
potassium phosphate, pH 7.5, 0.1 Mm 
EDTA) per gram tissue, using tissue 
homogenizer. Centrifuge at 4,000 r.p.m for 
20 minutes at 4°C, the resulting supernatant 
was assayed for Catalase activity according 
to (Sinha, 1972). SOD activity according to 
(Nishikimi et al., 1972). c- (L-MDA) 
concentration at liver, kidney and brain 
according to (Ohkawa et al., 1979). 
Determination of serum Creatine kinase 
(CK) (Bauer, 1982), Creatine kinase–MB 
(CK-MB) (Urdal and Lanndaas1979), 
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lactate dehydrogenase (LDH) (Scientific 
Committee 1982), Aspartate Amino 
Transferase (AST) (Reitman and Frankel 
1957), Albumin (Douma et al., 1971), 
Glucose (Trinder1969). Calcium (McLean 
and Hastings 1935), Sodium, (Bauer,1982), 
Potassium (Berry et al.1989) and 
Phosphorus (Gamst and Try 1980). 

3. RESULTS 

The present data in table (1) showed in 
comparison with the mean values of the 
control group that, the mean value of serum 
CK , CK-MB , LDH , AST , glucose, 
erythrocytes G-6-PD , potassium, 
phosphorous, total protein ,and albumin 
increased highly significant (p<0.01) in the 
ISO group at the 3rd and 6th week of 
injection which became very highly 
significant increase (p<0.001) at the 9th 
week injection while in the treated group 
the increase was significt (p<0.05) at the 3rd 
and 9th week of injection while at the 6th 
week it was highly significant (p<0.01). 
The olive leaves group which acts as a 
positive control was almost similar to the 

control or negative control group with no 
significant increase in CK at any period. 
Whereas The illustrated showed in 
comparison with the mean values of the 
control group that the mean value of serum 
calcium, sodium had a significant decrease 
(p<0.05) at the 3rd, 6th and 9th week in the 
ISO groups. The treated group instead 
showed no significant decrease at any 
period. Also, the olive leaves group showed 
no significant decrease at any period similar 
to the control group. The mean value of 
heart tissues SOD, CAT had a significant 
decrease (p<0.05) in the ISO administrated 
group all over the period of experiment. The 
treated group instead showed no significant 
decrease at any period. in comparison with 
the mean values of the control group Also, 
the olive leaves group showed no 
significant increase t any period similar to 
the control group.  Whereas the mean values 
of cardiac muscles (L-MDA) had a highly 
significant increase (p<0.01) at all periods 
in the ISO injected groups. The treated 
group instead showed no significant 
increase at any period. Also, the olive 
leaves group showed no significant increase 
at any period similar to the control group.

 
Table (1):  The mean values of serum CK, CK – MB, LDH and AST in control, cardiac 
infarction and olive leaves treated groups 

Test Groups 
Periods 

3rd week 6th week 9th week 

CK 

Control (-ve) 149.30±10.40 160.81±11.79 169.31±11.18 
ISO 611.70±18.83** 792.83±20.15** 1128.78±22.15*** 
Treated 482.81±23.81* 509.75±20.11** 458.01±17.31*
Olive leaves Control (+ve) 145.83±16.51* 152.85±8.01* 160.15±10.31* 

CK-MB 

Control (-ve) 216.60 ± 7.10 223.70 ± 8.99 232.81 ± 9.15 
ISO 489.81±14.12* 677.83 ± 20.83** 808.79±23.58**
Treated 431.38±12.11* 410.58±16.03* 321.83±11.83 
Olive leaves Control (+ve) 218.15±6.66 229.83±10.51 231.75±8.87 

LDH 

Control (-ve) 498.81±16.15 483±15.39 519.83±11.75
ISO 1381.89±52.31*** 1587.83±38.88*** 2243.39±51.32*** 
Treated 821.70±11.53* 772.83±19.77* 683.15±18.75 
Olive leaves Control (+ve) 501.83± 8.31 500.70±8.83 511.81±10.51 

AST 

Control (-ve) 107.83±6.67 115.11±8.11 109.82±7.30 
ISO 291.81±7.51** 315.11±9.70** 378.81±10.57** 
Treated 242.56±8.31** 151.36±8.89 131.75±7.77 
Olive leaves Control (+ve) 109.81±4.62 117.7± 3.70 125.81±5.33 

    * Significant at p<0.05.    ** Highly significant at p<0.01.      *** Very highly significant at p<0.001. 

 



Biochemical Effect of Olive Leaves on Experimentally Induced Cardiac Stress 

211 
 

Table (2): The mean values of serum Glucose, Total protein, Albumin and Erythrocytes 
G-6-PD in control, cardiac infarction and olive leaves treated groups 
 

Test Groups 
Periods 

3rd week 6th week 9th week 

Glucose 

Control (-ve) 82.31±2.51 89.51±2.31 83.81±2.30 
ISO 129.81±3.61* 159.87±5.11* 178.75±5.82* 
Treated 91.77±2.38 119.81±3.75 131.83±4.91* 
Olive leaves Control (+ve) 83.81±2.01 95.18±3.11* 89.81±5.30 

Erythrocytes 
G-6-PD 

Control (-ve) 7.01±0.39 6.56±0.44 6.89±0.38 
ISO 10.12± 1.51* 11.99±0.75* 14.75±1.01* 
Treated 8.15±0.38 8.11±0.62 8.75±0.54 
Olive leaves Control (+ve) 7.25±0.73 6.99±0.87  6.98±0.89  

Total 
protein 

Control (-ve) 6.86±0.43 6.95±0.79 7.11±0.58 
ISO 5.98±0.75 5.72±0.79 5.28±0.67* 
Treated 6.87±0.70 6.90±1.01 6.93±0.93 
Olive leaves Control (+ve) 6.99±0.88 7.58±0.93 8.49±0.97* 

Albumin 

Control (-ve) 4.23±0.52 4.42±0.66 4.51±0.51 
ISO 4.29±0.79 4.51±0.82 3.85±0.78 
Treated 4.19 ±0.31 4.33±0.49 4.44±0.81 
Olive leaves Control (+ve) 5.11±0.72* 5.63±0.86* 5.09±0.92* 

    * Significant at p<0.05.    ** Highly significant at p<0.01.      *** Very highly significant at p<0.001. 

Table (3):  The mean values of serum Calcium, Sodium, Potassium and Phosphorus in control , cardiac 
infarction and olive leaves treated groups 

Test Groups 
Periods 

3rd week 6th week 9th week 

Calcium 

Control (-ve) 8.71±0.38 8.68±0.42 8.79±0.51 
ISO 7.05±0.61* 6.71±0.62* 6.15±1.02* 
Treated 8.01±0.36 8.01±0.45  8.90±0.62 
Olive leaves Control (+ve) 8.26±0.39 8.75±1.20 8.51±1.13

Sodium 

Control (-ve) 151.53±3.11 159.81±3.70 161.82±4.11 
ISO 101.35±4.75* 91.18±5.70** 109.81±6.82** 
Treated 139.82±3.75 124.81±4.17 128.11±3.35 
Olive leaves Control (+ve) 147.1±5.90 159.75±4.75 151.81±5.11 

Potassium 

Control (-ve) 2.94±0.11 2.98±0.21 3.01±0.30 
ISO 5.01±0.25* 5.93±0.51** 6.59±0.78** 
Treated 3.15±0.70 4.01±0.53 3.87±0.51 
Olive leaves Control (+ve) 2.85±0.42 2.88±0.78 2.97±0.91 

Phosphorus 

Control (-ve) 4.11±0.21 4.22±0.17 4.29±0.33 
ISO 6.98±0.87* 8.79±1.11** 8.88±1.21** 
Treated 4.81±0.39 4.91±0.81 4.85±0.91 
Olive leaves Control (+ve) 4.15±0.41 3.99±1.01 4.18±1.12 

 

4. DISSCUSSION 

Olive leaf has become extremely popular 
for its wide array of health benefits. 
Scientific studies have shown that olive leaf 
extract is valuable for maintaining 

cardiovascular health, joint health, fighting 
infections, boosting antioxidant status and 
supporting general wellbeing (El SN-
Karakaya 2009). ISO induces 
morphological and functional alterations in 
the heart leading to myocardial necrosis
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Table (4): The mean values of Cardiac tissues  SOD, , CAT and L-MDA in control , cardiac 
infarction and olive leaves treated groups 

Test Groups 
Periods 

3rd week 6th week 9th week 

Cardiac 
tissues 
SOD 

Control (-ve) 54.31±2.35 50.75±3.11 58.75±1.97 
ISO 30.75±2.22* 26.15±3.01* 20.10±1.98* 
Treated 45.61±3.15 41.31±2.77 40.11±3.03 
Olive leaves Control 
(+ve) 

52.63±2.54 53.71± 2.23 51.91±2.01 

Cardiac 
tissues 
CAT 

Control (-ve) 61.75±4.44 65.31±3.51 59.88±3.16 
ISO 28.81±2.11** 23.81±3.51** 18.75±2.11** 
Treated 48.11±3.45 54.27±3.75 39.21±2.75 
Olive leaves Control 
(+ve) 

60.15±3.33 62.81±2.75 57.26±3.01 

Cardiac 
tissues 
L-MDA 

Control (-ve) 0.77±0.03 0.83±0.11 0.89±0.12 
ISO 2.85±0.13** 3.11±0.25** 4.54±0.39** 
Treated 0.88±0.05 0.79±0.03 0.91±0.12 
Olive leaves Control 
(+ve) 

0.78±0.36 0.85±0.31 0.97±0.35 

 

showed as membrane permeability 
alterations, led to loss of function and 
integrity of myocardial membrane, and the 
crucial role of free radicals in pathogenesis 
of ISO induced myocardial damage. The 
path - physiological changes following ISO 
administration are comparable to those 
taking place in human myocardial 
alterations (Karthikeyan et al., 2007) 
The significant increases in serum CK, CK-
MB, LDH in treated or olive leaves group 
after olive leaves administration to rat. This 
increase is much less than the ISO group. 
The obtained results are in agreement with 
those reported by (Covas et al., 2006a). This 
decrease than ISO group suggestes that 
olive leaves had cardio-protective 
compounds hence, cardiac markers showed 
lower levels than ISO group strongly 
indicate cardiac protection of olive leaves 
and prevention against damage to cardiac 
muscle (Manna et al., 2004). The recorded 
highly significant increases in the activity of 
serum AST activity in ISO group. These 
Data agree with those reported by (Moreno 
2003) who found that, the enzyme activity 
AST in serum of rats decreased 
significantly when they were fed on a diet 
containing olive leaves. Also, olive leaves 

stabilized cell membrane and protected the 
liver against deleterious agents and free 
radical-mediated toxic damages to the liver 
cells and this is reflected in the reduction of 
liver enzyme. Olive oil and leaves help the 
liver to maintain its normal function by 
accelerating the regenerative capacity of its 
cells (Ruano et al., 2007). These results are 
also in agreement with (Sharmila and 
Rajadurai, 2012) who recorded significant 
increase in CK, CK-MB, LDH and AST 
activities and reported that, the increase 
may be due to the damage caused by ISO, 
the cardio toxic agent to the myocardial 
cells (Lalitha et al., 2012). The activity of 
CK-MB is the most diagnostic for MI 
because of the marked abundance of this 
isoenzyme in myocardium and virtual 
absence from most other tissues and its 
consequent sensitivity (detection of 
necrosis of less than 100 mg of 
myocardium). The magnitude and 
persistence of elevation are useful in 
estimating the extent of infarction (Sobel, 
1992). Heart damage induced by ISO was 
indicated by elevated levels of the marker 
enzyme such as CK-MB in serum as 
reported by (Ahmed et al., 2004). The 
recorded significant increase in serum 
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glucose in ISO group when compared to the 
control group and that may be due to the 
enhanced glycogen breakdown and less 
utilization of peripheral tissues (Mijnhout et 
al., 2010). Furthermore, in isoproterenol 
induced myocardial infracted rats, blood 
glucose level was found to be increased, 
whereas heart tissue glycogen level was 
found to be decreased when compared to 
control animals (Rajendranand Basha, 
2008).  In this respect Zakirov et al. (2000) 
have reported the decreased level of 
glycogen in isoproternol induced 
myocardial infracted rats, due to 
Isoproterenol administration followed by 
beta receptor binding activates 
phosphorylase kinase leading to 
glycogenolysis (Aghi et al., 1992). 
Administration of olive leaves before and 
after isoproterenol injection (treated group 
showed a general significant decrease than 
the ISO group in serum glucose and that 
may be due to the antioxidative property of 
olive leaves which can normalize the 
oxidative stress produced by ISO (Al-Reza 
et al., 2009).  The recorded changes in 
Erythrocytes G6PD in the treated when 
compared to the control group after olive 
leaves administration to normal rat and that 
might be because olive leaves depressed the 
activities of lipogenic and cholesterogenic 
enzymes such as Malic enzyme, fatty acid 
synthase, glucose 6 phosphate 
dehydrogenase and 3- hydroxy-3- methyl-
glutryl CoA reductase (Fki et al., 2005). The 
significant increase in serum K and P and 
significant decrease in serum Ca and Na in 
ISO group while in the treated group no 
significant increase in serum K and P and 
no significant decrease in serum Ca and Na. 
The results are similar to (Poudyal et al., 
2010) who stated that the absorbed dietary 
calcium is usually filtered in the kidney (98-
99%) and reabsorbed from renal tubules 
into the blood; it appear that its decrease in 
serum probably resulted from either poor 
intestinal absorption or decreased renal 
reabsorption. Another possible mechanism 
for this observation could be a humeral 
effect of olive leaves on the calcium 

metabolic hormones such as parathormone, 
1, 25-dihydroxy cholecalciferol and 
calcitonin. These remain a subject for 
further investigation. The marked decrease 
in serum sodium concentration observed by 
(Scheffler et al., 2008) who attributed that 
to a change in glomerular filtration rate and 
/or renal blood flow or interference with 
aldosterone secretion and /or action on the 
distal tubules or interference with 
adrenergic sodium handling.  The non 
significant slightly increased K level in the 
treated group which is lower than the ISO 
group suggested a mild hypokalaemic 
effects and that may be due to an 
improvement in renal function by 
increasing potassium reabsorption. 
Additionally, another reason for olive 
leaves to increase serum levels of potassium 
and phosphorus non significantly in 
comparison to the control group may be 
beacuse that olive leaves increase mineral 
absorption (Najafizadeh et al., 2013). 
Furthermore, ( Diaz-Muñoz, et al 2006) 
have stated that the damage caused by ISO 
is probably due to action on the 
sarcolemmal membrane, stimulation of 
adenylate cyclase, activation of Na+ and 
Ca++ channels, exaggerated Ca inflow and 
energy consumption leading to cellular 
death. The recorded changes in cardiac  
tissue SOD and CAT in ISO group when 
compared to control rats and that may be 
due to Isoproterenol produce quinones 
which react with oxygen to generate 
superoxide anions (O2

--) and H2O2, which 
have damaging effects in cells (Rathore et 
al., 2000). Superoxide radicals generated at 
the site of damage in MI modulates SOD 
and catalase resulting in the lowered 
activities of these enzymes and 
accumulation of superoxide anion, which 
also damages the myocardium (Saravanan 
and Prakash, 2004). Isoproterenol induced 
MI leads to the gradual loss of endogenous 
oxidant/antioxidant balance. The 
endogenous defense network constitutes 
enzymatic and non-enzymatic antioxidants 
(Dhalla et al., 2000). Decrease in the values 
of SOD and CAT following isoproterenol 
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administration indicate overwhelming of 
free radicals, which ensures oxidative 
damage to the myocardium (Ojha et al., 
2013). Administration of olive leaves pre 
and post ISO injection in protective and 
treated groups showed significant increase 
in tissue SOD and CAT when compared to 
ISO group and that may be due to olive oil 
and leaves increased the activity of SOD 
and CAT and it scavenges superoxide 
radicals so reduces the myocardial damage 
caused by free radicals (Ruano et al., 2005). 
The showed decrease in tissue MDA (one 
of the end products of lipid peroxidation 
processes) after olive leaves administration 
in the treated group in comparison to the 
ISO group. The results are in agreement 
with Visioli et al. (2000b) who reported that 
olive oil and leaves have antioxidant 
properties, which could have inhibited 
lipoxygenase enzymes, and increases the 
antioxidant capacity. The results are in 
agreement with the data of Wang et al. 
(2008) who stated that olive oil and leaves 
decreased the MDA level by preventing 
formation of lipid peroxides from fatty 
acids and that inhibition of lipid peroxidase 
may be due to the antioxidant property of 
olive oil and leaves. ISO induced 
myocardial infarction is a free radical 
mediated tissue damage and may lead to the 
production of more oxygen and hydrogen 
peroxide ions which in turn bind with 
albumin and destroy it (Dhalla, et al 2010). 
A decrease in albumin with a rise in the 
alpha 2 globulin usually indicates an acute 
reaction of the type that occurs in infections, 
burns, stress or heart attack (Jacobs, 1996). 
Cornwell and Ma (2008) demonstrated that 
significant increase in serum total proteins 
and albumin was observed in olive leaves 
administrated rats, that indicates its ability 
to stimulate the regeneration of hepatic 
tissue which increase protein synthesis in 
damaged liver and improvement of the 
functional status of the liver cells. It has 
antioxidant effects; it can reduce toxicity 
associated free radical damage and play a 
role in improving host immunity and 
normalizing the oxygen utilization in cells. 

In addition, it has been found to inhibit lipid 
peroxidation which is considered one of the 
main features of aging in liver cells (Corona 
et al., 2006). The increase in total serum 
protein level indicate the ability of olive oil 
and leaves to stimulate the regeneration of 
hepatic tissue which increase protein 
synthesis in damaged liver and improve the 
functional and status of the liver cells 
(Micol et al., 2005). Administration of olive 
leaves reverted back these changes to near 
normal it may be due to the decreased state 
of protein catabolism and induced a direct 
positive effect on the synthesis and 
secretion of albumin (Szende et al., 1994). 

5. CONCLUSION 

The findings of the present study 
demonstrated that Olive leaves 
administration is effective against 
myocardial infarction and oxidative 
damage in heart tissue. Also, we strongly 
support that, the use of olive leaves as a pure 
active ingredient in pharmacological 
industry for production of new drugs used 
as therapeutics for treatment and protection 
from heart diseases. 
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