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ABSTRACT 

 Background: High concentrations of circulating biogenic catecholamines 

often exist during the course of several cardiovascular disorders. Oxygen 

derived free radicals are generated in heart during cardiac ischemia. Therefore 

therapeutic interventions having antioxidant or free radical scavenging activity 

may exert beneficial effects against oxidative stress associated with various 

cardiovascular diseases, including ischemic heart disease. Objective: The 

present investigation was designed to evaluate the cardioprotective potential of 

basil oil and vitamin E, against oxidative stress in epinephrine induced 

myocardial infarction (MI) in rat model. Methodology: Forty adult male rats 

were divided into five groups (8 rats each): group I, control group; group II, 

epinephrine treated group; group III, rats were pretreated with basil oil 

(1ml/kg/day. p. o.) for 30 days;  group IV, rats were pretreated with vitamin 

E(100 mg/kg/day, p. o.) for 30 days and group V, rats were pretreated with 

basil oil (1 ml/kg. p. o.) + vitamin E(100 mg/kg/day, p. o.) for 30 days. The rat 

model of myocardial infarction was established by subcutaneous injection of 

epinephrine (2 mg/kg. b. w) to all animals (except the control) twice at an 

interval of 24 hours on the 29th day and 30th of experimental period. At the end 

of experiment  i.e. (on  the day 31), the cardiac marker troponin I (cTnI), the 
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marker for oxidative stress malondialdehyde (MDA), and antioxidant levels of 

Superoxide dismutase (SOD) and Glutathione peroxidase (GSHPx) were 

assessed in the serum of different experimental animals. Electrocardiographic 

(ECG) and histopathological examination of heart tissues were also performed. 

Results: epinephrine showed marked elevation of ST segment, significant 

increased levels of cTnI and MDA, in association with decreased antioxidant 

levels of SOD and GSHPx. The histopathological changes were paralleled the 

ECG and biochemical results. Prior treatment with either basil oil or vitamin E 

for one month followed by injection of epinephrine attenuated these alterations. 

Combination of basil oil and vitamin E was more effective.  Conclusion: The 

results of the present study highlight that basil oil and vitamin E are promising 

cytoprotective elements for improving defence mechanisms in the physiological 

systems against oxidative stress under various situations and basil oil with 

vitamin E in combination may have therapeutic and prophylactic value in 

patients affected by myocardial infarction.  

Keywords: Myocardial infarction, Epinephrine, Antioxidant, Basil oil, Vitamin 

E, Rat, ECG. 

 

INTRODUCTION 

Myocardial infarction (MI) is a major public health concern and common 

presentation of ischemic heart disease. It is a clinical syndrome arising from 

sudden and persistent reduction of myocardial blood supply resulting in necrosis 

of myocardium. MI is a complex phenomenon affecting the mechanical, 

electrical, structural and biochemical properties of the heart (Anversa and 

Sonninblick, 1999). The pathogenic mechanism of myocardial ischaemic 

damage is still not completely understood, but the role of oxygen-derived free 

radicals in myocardial ischemia has been established. It has been suggested that 

heart failure subsequent to myocardial infarction may be associated with 
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antioxidant deficit as well as increased myocardial oxidative stress (McCord, 

1985; Kumar and Gurusamy, 2014).  

Therefore, therapeutic interventions having antioxidant or free radical 

scavenging activity may exert beneficial effects against oxidative stress 

associated with various cardiovascular diseases, including ischemic heart 

disease (Sisto et al., 1995; Rodrigo et al., 2014). 

Many modern drugs like organic nitrates, calcium channel antagonists and β- 

blockers are effective in preventing cardiovascular diseases, but their use is 

often limited because of their side effects and adverse reactions (Frishman et 

al., 2009). So, it is rational to use the formulations which were prepared using 

natural resources for identifying and selecting inexpensive and safer approaches 

for the management of cardiovascular diseases along with the current therapy 

(Pattanayak et al., 2010).  

Nowadays research has shown that medicinal plants with antioxidant properties 

are able to impart cardioprotection. Use of herbs for the treatment of 

cardiovascular diseases lead to understand the pathophysiology of these 

diseases (Subashini and Rajadurai, 2011), and an impressive number of 

modern drugs have been isolated from natural resources (Prince and 

Prabakaran, 2011). The important advantages of medicinal plants in various 

treatments are their safety besides being less expensive, efficacy and availability 

throughout the world (Singh et al., 2012a). 

Natural antioxidants of plant origin are generally classified as vitamins, 

phenolic compounds including flavonoids and phenolic acids and volatile 

compounds in herbs and spices (Sellami et al., 2009). These natural 

antioxidants are becoming increasingly important in medicine, and important 

sources in curing diseases associated with oxidative damage (Krishnaiah et al., 

2011).  
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Among the plants known for medicinal value, basil (Ocimum basilicum L.) is an 

aromatic herb, typically called sweet basil, Tulsi in Hindi, Holy basil in English 

and Rehan in Egypt. It is widely used in folk medicine to treat a wide range of 

diseases (Farag, 2013).  

In recent years, there has been a resurgence of interest in investing the health 

benefits conferred by the essential oils found in basil. Essential oil extracted 

from fresh leaves and flowers containing pleasant aroma, is known to possess 

antimicrobial, anti-inflammatory, insecticidal, potent antioxidant and radical 

scavenging activities (Monokesh et al., 2013).  

The antioxidative effect of basil is mainly due to its content of phenolic 

components, such as flavonoids, phenolic acids, rosmarinic acid and aromatic 

compounds (Gülçin et al., 2007). The antioxidant activity of phenolic 

compounds is mainly due to their redox properties, which can play an important 

role in absorbing and neutralizing free radicals, quenching singlet and triplet 

oxygen, or decomposing peroxides. The antioxidant interrupt the free-radical 

chain of oxidation by donating hydrogen from phenol’s hydroxyl groups, 

thereby forming stable free radicals, which do not initiate or propagate further 

oxidation of lipids (Martino et al., 2010). 

There are numerous reports to show preventive, protective and curative role of 

natural anti-oxidants, especially vitamin E, in a variety of oxidative stress 

mediated disorders including myocardial disorders (Vivekananthan et al., 

2003). 

Vitamin E is classified as an antioxidant due to its ability to scavenge lipid 

radicals and terminate oxidative chain reactions. It can terminate radical chain 

reactions by interacting with the lipid peroxyl radical, preventing it from 

generating a new radical and perpetuating the chain reaction by oxidizing other 

lipids (Punithavathi and Prince, 2010).  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Punithavathi%20VR%5BAuthor%5D&cauthor=true&cauthor_uid=20979156
http://www.ncbi.nlm.nih.gov/pubmed/?term=Punithavathi%20VR%5BAuthor%5D&cauthor=true&cauthor_uid=20979156
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MATERIAL AND METHODS 

Chemicals; Epinephrine was purchased from local market. Basil oil was 

purchased from El-Captain Company (CAP PHARMA), 6th October City, 

Egypt. Vitamin E was obtained free from Cairo Pharmaceutical Inc. (Cairo, 

Egypt). All the other chemicals used were obtained from Sigma Chemicals 

Company. 

Experimental animals 

Forty adult male albino rats of Sprague Dawley strain (150-200 g) (from 

Laboratory Animal Colonies, Helwan, Egypt) were used in the present study. 

They were housed in polypropylene cages and were allowed to live at room 

temperature, fed ad libitum on standard laboratory rat chow and had free access 

to tap water. The rats were acclimatized to laboratory conditions for one week 

before the commencement of the experiments. This study was carried out in 

accordance with the guide for the care and use of laboratory animals prescribed 

by the animal ethics committee of AL-Azhar University, Faculty of Medicine 

for girls, (2009). 

Induction of myocardial infraction 

The rat model of myocardial infarction was established by subcutaneous 

injection of epinephrine (2 mg/kg body weight) to all animals (except the 

normal control) twice 

at an interval of 24 hours on the 29th day and 30th of experimental period 

(Rozario et al., 2011). Biochemical assessment of myocardial infarction 

induced by epinephrine was done by measuring the levels of cardiac marker 

(cTnI) in sera of rats twenty four hours after the second injection of epinephrine.  

Experimental design and treatment: 

The rats were randomly divided into the following 5 groups, 8 rats per each 

group. 
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Group I: Served as untreated normal control rats and received distilled water 

(1 ml. s.c.) on 29th and 30th day (Rozario et al., 2011) 

Group II: Animals received epinephrine (2 mg/kg body weight s.c.) on 29th and 

30th day for the induction of myocardial infarction (Rozario et al., 2011). 

Group III: Received basil oil (1 ml/kg/day. p.o.) Haithem et al., (2014), using 

an oral tube for 30 days and challenged with epinephrine (2 mg/kg, s.c.) on 29th 

and 30th day. 

Groups IV: Received oily vitamin E (100 mg/kg/day, p.o.) Upaganlawar et 

al., (2010), using an oral tube for 30 days and challenged with epinephrine (2 

mg/kg, s.c.) on 29th and 30th day.  

Group V: Received basil oil (1 ml/kg/day, p.o.) and vitamin E (100 mg/kg, 

p.o.) in combination for 30 days and challenged with epinephrine (2 mg/kg, s.c.) 

on 29th and 30th day. 

Measurement of ECG: At the end of the experimental period (i.e. on the day 

31), 24 hrs after last injection of epinephrine, the rats were kept for overnight 

fasting and then they were anaesthetized with light anaesthetic diethyl ether. 

Rats were placed in the supine position and leads of the conventional 

electrocardio- graph (Cardisuny 501 B-1-Fukuda M-E, Japan) were connected 

to the dermal layer of both front paws and hind legs for the measurement of 

ECG (Hill et al., 1960).  

Biochemical Estimation 

After recording the ECG, blood samples were collected from the retro-orbital 

plexus and separated by centrifugation (2000 x g for 5 min). The serum of 

different experimental animals was obtained and used for various biochemical 

estimations.  

Serum cardiac troponin I (cTnI) level was quantitatively measured by means of 

a highly specific enzyme immuno assay using commercially available kits 

(Larue et al., 1993). Malondialdehyde (MDA), a lipid peroxidation product was 
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measured as a marker for oxidative stress in serum, by the method described by 

Draper and Hadley, (1990). The activity of antioxidant enzyme SOD was 

estimated by colorimetric method described by Nishikimi et al., (1972) and 

Glutathioine peroxidase (GSH-Px) was determined by the method of Rotruck 

et al., (1973).  

Histological Examination  

The animals were sacrificed by cervical dislocation, hearts were rapidly 

dissected out and washed immediately with saline and fixed in 10% buffered 

formalin. The heart tissues were embedded in paraffin, sectioned at 5μm, and 

stained with haematoxyline and eosin (H&E) (Drury and Wallington, 1980). 

The sections were examined under the light microscope and photomicrographs 

were taken. 

Statistical Analysis: 

Data were collected, revised and entered to the statistical package for social 

science (SPSS) version 20 and presented as mean, standard deviations and 

ranges. The comparison between groups were done by using One Way Analysis 

of variance test (ANOVA) followed by post hoc analysis with least significant 

difference method (LSD). The confidence interval was set to 95% and the 

margin of error accepted was set to 5%. Any differences between groups were 

considered significant at p< 0.05.     
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RESULTS 

1- ECG patterns: 

The control rats showed normal patterns of ECG, whereas the rats treated with 

epinephrine showed a marked elevation of ST segment when compared with 

normal rats. Prior treatment with basil oil or vitamin E suppressed the 

epinephrine induced ST-

segment elevation as compared to the rats treated with epinephrine alone. 

Furthermore, prior treatment with basil oil + vitamin E in combination restored 

ST-segment to near normal (Fig. 1).  

 

 

 

Fig. (1): Effect of pretreatment with basil oil and vitamin E on 

electrocardiographic patterns in epinephrine treated rats: 

A: Control rats: showing normal ECG pattern. 

B: Epinephrine alone: show marked ST segment elevation.  

C: Basil oil+ Epinephrine: show mild ST segment elevation.  

D: Vitamin E+ Epinephrine: show moderate ST segment elevation.  
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E: Basil oil+ Vitamin E+ Epinephrine: show near normal ST segment.  

2- Biochemical results: 

There was a significant elevation (p<0.05) in the diagnostic cardiac marker 

troponin I (cTnI) along with concomitant increase in (MDA) (marker of lipid 

peroxidation) in Group II, (epinephrine myocardial infarct rats), as compared to 

Group I (non-infarct control rats) and all other treated Groups. Pretreatment 

with basil oil (Group III), vitamin E (Group IV) and basil oil + vitamin E in 

combination (Group V) for one month before epinephrine administration 

significantly (P< 0.05) reduced the levels of serum cTnI and the activity of 

MDA with the lowest values to near normal range in GroupV when compared to 

rats injected with epinephrine alone (Group II) as shown in Tables 1&2, Charts 

1&2. 

The mean serum levels of SOD and GSHPX in Group II (epinephrine 

myocardial infarct rats) were significantly lower than those observed in control 

and all other treated groups (p<0.05). Pretreatment with basil oil (Group III), 

vitamin E (Group IV) or basil oil+ vitamin E in combination (Group V) for one 

month and challenged with epinephrine resulted in a significant (P< 0.05) 

increase in the activity of SOD and GSHPX, with the highest values of SOD 

were noticed in Group V followed by Group III then Group IV, while the 

highest values of GSHPX were noticed in Group IV followed by Group III then 

Group V when compared to rats injected with epinephrine alone (Group II) as 

shown in Tables 3&4, Charts 3&4. 

3- Histological results: 

Histological examination of the cardiac tissue in the control group, showed that, 

myocardial fibers were arranged regularly with clear striations, without any 

damage or necrosis in the tissue (Fig. 2 a,b). In epinephrine treated rats, the 

cardiac muscle fibers were interrupted, discontinuous, separated from each other 
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with wide intercellular spaces, degenerated, fragmented and hypertrophied, 

cellular infiltration and severe hemorrhage in between the cardiac muscle fibers, 

dilated and congested blood vessels, and vacuolations in some cardiac muscle 

fibers were seen (Fig. 3 a,b,c). Basil oil pre-treated rats then challenged with 

epinephrine, showed near normal myocardial architecture and slight hemorrhage 

in between the cardiac muscle fibers (Fig. 4). Microscopically cellular changes 

in vitamin E pre-treated group then challenged with epinephrine were less as 

compared to only epinephrine treated group. The histological changes such as 

cellular infiltration, fragmentation and segmentation of muscle fiber, vacuolar 

degeneration were reduced (Fig. 5). Combination of basil oil and vitamin E pre-

treated rats then challenged with epinephrine showed that, the myocardium 

regained its histological architecture near normal with minimal hemorrhage in 

between these cardiac muscle fibers (Fig. 6).  

 

Fig. (2 a) A photomicrograph of a transverse section in the cardiac muscle of a 

control adult male albino rat, showing cardiac muscle fibers. Each cardiac 

muscle fiber has a single oval centrally located nucleus and acidophilic 

sarcoplasm (arrow). They are separated by narrow intercellular spaces (S) 

(H&E X 200). 
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Fig. (2 b) A photomicrograph of a longitudinal section in the cardiac muscle of 

a control adult male albino rat, showing branching cardiac muscle fibers (double 

arrows). Each cardiac muscle fiber has a single oval centrally located nucleus 

and acidophilic sarcoplasm (arrow)  (H&E X 400). 

 

 

Fig. (3 a) A photomicrograph of a transverse section in the cardiac muscle of an 

adult male albino rat of epinephrine treated group, showing that some cardiac 

muscle fibers are degenerated and fragmented (arrow). They are separated from 

each other with wide intercellular spaces (S). Massive cellular infiltration in 
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between the cardiac muscle fibers can be seen clearly (double arrows)  (H&E X 

400). 

 

Fig. (3 b) A photomicrograph of a section in the cardiac muscle of an adult male 

albino rat of epinephrine treated group, showing dilated and congested blood 

vessel (arrow) in between the cardiac muscle fibers (H&E X 400). 

 

 

Fig. (3 c) A photomicrograph of a section in the cardiac muscle of an adult male 

albino rat of epinephrine treated group, showing sever hemorrhage (double 
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arrows) in between the cardiac muscle fibers. Vacuolations (arrow) in some 

cardiac muscle fibers can be detected.  (H&E X 400). 

 

 

Fig. (4) A photomicrograph of a longitudinal section in the cardiac muscle of an 

adult male albino rat of basil oil pre-treated group then challenged with 

epinephrine, showing branching cardiac muscle fibers with single oval centrally 

located nuclei and acidophilic sarcoplasm (arrow). They are separated by 

narrow intercellular spaces (S). Slight hemorrhage (double arrows) in between 

the cardiac muscle fibers can be seen.  (H&E X 400). 

 

Fig. (5) A photomicrograph of a section in the cardiac muscle of an adult male 

albino rat of vitamin E pre-treated group then challenged with epinephrine, 
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showing that some cardiac muscle fibers are interrupted (long arrow). Some 

cardiac muscle fibers appear vacuolated (short arrow).  (H&E X 400). 

 

Fig. (6) A photomicrograph of a longitudinal section in the cardiac muscle of an 

adult male albino rat of basil oil and vitamin E pre-treated group then 

challenged with epinephrine, showing that the cardiac tissue appears nearly with 

normal histological structure. The cardiac muscle fibers are branched with 

single oval centrally located nuclei and acidophilic sarcoplasm (long arrow). 

They are separated by narrow intercellular spaces (S). Notice, minimal 

hemorrhage is present in between these cardiac muscle fibers (short arrow). 

(H&E X 400). 

Table (1): The effect of pretreatment with basil oil and vitamin E on serum 

Cardiac-specific troponins (cTnI ng/ml) in control and epinephrine treated 

rats: 

Groups                      

Variable            

cTnI (ng/ml) 

(G I)        

Control  

 

(G II) 

Epineph

rine  

 

(G III)           

Basil oil + 

Epinephrine 

(G IV)       

vitamin E + 

Epinephrine 

(G V)                Basil oil 

+ vitamin E + 

Epinephrine 

Range 
0.01 – 

0.21 

0.79 – 

2.35 
0.44 – 1.22 0.34 – 1.68 0.23 – 1.64 

Mean±SD 
0.11 ± 

0.08 

1.26 ± 

0.57
a
 

0.84 ± 0.29
a
 0.93 ± 0.51

a
 0.60 ± 0.53

b
 

a: Statistically significant when compared with group I 

b: Statistically significant when compared with group II 

All values were expressed as mean ± SD, Significant difference at P < 0.05 
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Chart (1): The effect of pretreatment with basil oil and vitamin E on serum 

Cardiac-specific troponins (cTnI ng/ml) in control and epinephrine treated 

rats. 

Table (2): The effect of pretreatment with basil oil and vitamin E on serum 

malondialdehyde (MDAnmol/ml) in control and epinephrine treated rats:  

Groups                       

Variable            MDA 

(nmol/ml) 

(G I)       

Contr

ol  

 

(G II) 

Epinep

hrine  

 

(G III)           

Basil oil + 

Epinephrine 

(G IV)       

vitamin E + 

Epinephrine 

(G V)                Basil 

oil + vitamin E + 

Epinephrine 

Range 
2.79 - 

5.21 

10.44 - 

13.22 
5.46 - 8.44 4.11 - 7.33 3.54 - 8.32 

Mean±SD 
1.05 1.09

a
 

a,b
 

a.b
 

b
 

a: Statistically significant when compared with group I 

b: Statistically significant when compared with group II.  

All values were expressed as mean ± SD, Significant difference at P < 0.05 

 

Chart (2): The effect of pretreatment with basil oil and vitamin E on serum 

malondialdehyde (MDAnmol/ml) in control and epinephrine treated rats. 
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Table (3): The effect of pretreatment with basil oil and vitamin E on serum 

antioxidant enzyme Superoxide dismutase (SOD nmol/ml ) in control and 

epinephrine treated rats: 

Groups                     

Variable    

SOD 

nmol/ml 

(G I)       

Control 

 

(G II) 

Epineph

rine  

 

(G III)           

Basil oil + 

Epinephrine 

(G IV)          

vitamin E + 

Epinephrine 

(G V)                 Basil oil 

+ vitamin E + 

Epinephrine 

Range 
2.95 – 

5.81 

1.39 – 

3.11 
2.88 – 4.41 3.01 – 4.01 2.74 – 4.67 

Mean±SD 
4.43 ± 

0.99 

2.24 ± 

0.63
a
 

3.62 ± 0.59
b 

3.49 ± 0.42
a,b

 3.81 ± 0.69
b
 

a: Statistically significant when compared with group I 

b: Statistically significant when compared with group II 

All values were expressed as mean ± SD, Significant difference at P < 0.05 

 

Chart (3): The effect of pretreatment with basil oil and vitamin E on serum 

antioxidant enzyme Superoxide dismutase (SOD nmol/ml) in control and 

epinephrine treated rats. 

Table (4): The effect of pretreatment with basil oil and vitamin E on serum 

antioxidant enzyme Glutathione peroxidase (GSHPX nmol/ml) in control 

and epinephrine treated rats: 

Groups              

Variable                     

GSHPXnmol/ml 

(G I)       

Contro

l 

 

(G II) 

Epineph

rine  

 

(G III)            

Basil oil + 

Epinephrine 

(G IV)       

vitamin E + 

Epinephrine 

(G V)                Basil 

oil + vitamin E + 

Epinephrine 

Range 
3.13-

4.21 

1.68-

2.71 
2.59-3.22 2.89-4.11 2.36-3.12 

Mean±SD 
0.44 0.41

a
 

a,b
 

,b  a,b,c
 

a: Statistically significant when compared with group I  

b: Statistically significant when compared with group II  
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c:  Statistically significant when compared with group IV  

All values were expressed as mean ± SD. Significant difference at P < 0.05 

 

Chart (4): The effect of pretreatment with basil oil and vitamin E on serum 

antioxidant enzyme Glutathione peroxidase (GSHPX nmol/ml) in control 

and epinephrine treated rats. 

 

DISCUSSION 

High concentrations of circulating biogenic catecholamines  often exist during 

the course of several cardiovascular disorders. Additionally, coronary 

dysfunctions are prominent and frequently related to the ischemic and 

reperfusion phenomenon in the heart, which leads to the release of large 

amounts of catecholamines mainly adrenaline, from ischemic myocardium, and 

to a sustained generation of reactive oxygen species (ROS) (Karlsberg et al., 

1981).  

Myocardial cell protection and prevention of cell ischemia/necrosis have been 

therapeutic targets for a long time. New therapies are needed to treat myocardial 

ischemia because current treatment has only a limited impact on survival and 

annual costs (Manju et al., 2012).  

The purpose of this investigation was to evaluate the potential cardioprotective 

role of basil oil and vitamin E in epinephrine - induced myocardial infarction 

(MI) in rat model. This was performed with reference to electrocardiographic, 
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biochemical and histopathological changes. Harada et al., (1993) indicated that 

catecholamines (epinephrine, nor epinephrine and isoproterenol)- induced MI in 

rats serves as a well-standardized model for studying the effects of various 

potential cardio protective agent and cardiac function because the 

pathophysiological changes following catecholamines administration are 

comparable to those taking place in human      MI.  

Electrocardiograph-abnormalities are the main criteria generally used for the 

definite diagnosis of myocardial infarction, especially for detection of ST 

segment elevation. The diagnosis of MI is dependent on documentation that 

cardiac necrosis has taken place (Timmis, 1990). 

In the present study, administration of epinephrine to experimental animals 

caused ECG-changes suggestive of myocardial ischemia. The characteristic 

finding was the ST segment elevation, which is some of the indicative signs of 

ischemia. This could be due to myocardial damage accelerated by epinephrine. 

The consecutive loss of cell membrane due to oxidative stress and cytotoxic free 

radicals might be characterized by ST elevation (Holland and 

Brooks, 1977). ST-segment elevation was observed either in patient with acute 

myocardial ischemia (Peacock et al., 2007). Or in isoproterenol-induced 

myocardial infarction in rat (Rajadurai and Prince, 2007a).  

In the present study, pretreatment with basil oil or vitamin E before epinephrine 

administration inhibited epinephrine- induced ST-segment elevation. This was 

more pronounced in basil oil pretreated rats suggesting its myocardial cell 

membrane protecting effects. 

These ECG alterations are supported by the observation that the administration 

of epinephrine caused the appearance of serum specific c-troponin I (cTnI) 

which is a marker of cardiac necrosis as reported by Chan and Ng, (2010). 
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The increased levels of heart injury marker (cTnI) after epinephrine 

administration in the present study are in consonance with an earlier report by 

Acikel et al., (2005). The mechanism of troponin release is unclear, however, it 

was suggested that catecholamine-induced oxidative stress results in hyper 

stimulation of beta-adrenoreceptor, which ultimately leads to complex 

functional and structural myocardial injury that cause irreversible cellular 

damage (Singal et al., 1982). Oxidative stress may also depress the 

sarcolemmal Ca2+ transport and result in the development of calcium overload 

and cardiac dysfunction (Tappia et al., 2001). This may lead to degradation of 

troponin in situ during a period of calcium overload and a release of the low 

molecular weight fragments into the circulation (Van Der Laarse, 2002). An 

alternative explanation, troponin release may be associated with the presence of 

myocardial depressive factors (e.g., TNF-α), inflammation, or be based on the 

inability of the plasma 

membrane to maintain its properties in the case of energy deficiency (Wu, 

2003). 

The appearance of serum cardiac necrosis marker was accompanied by high 

levels of peroxide generation, as shown by the increase in peroxide values 

measured by means of the MDA peroxidation marker (Radovanovic et al., 

2012).  

The results of the present study showed that significant increase in the levels of 

lipid peroxidation products MDA in epinephrine -induced myocardial infarcted 

rats as compared to normal control animals. Clinically, it has been shown that 

patients with ischemic heart disease have elevated levels of plasma lipid 

peroxides relative to controls and an increase in lipid peroxidation has also been 

shown to occur in patients with acute MI (Hill et al., 2005). Activated lipid 

peroxidation is an important pathogenic event in MI and the levels of lipid 
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peroxide reflect the major stages of disease and its complications. Increased 

lipid peroxidation appears to be the initial stage to the tissue making it more 

susceptible to oxidative damage, this may be responsible for the observed 

membrane damage (Kumaran and Prince, 2010). Results of the present study 

are in agreement with those reported by Begum and Akhter, (2007) they found 

a marked rise in concentration of MDA of myocardial tissue in adrenaline 

treated group as compared to control.  

In this study, it was found that, pretreatment with basil oil protected 

myocardium from epinephrine induced myocardial structural injury via 

decreased the levels of cardiac diagnostic marker (cTnI) and peroxidation 

marker MDA significantly in comparison of those given epinephrine alone, 

suggesting the role of  basil oil in quenching the reactive oxygen species (ROS) 

formed. These results may be due to presence of phenolic components of the oil, 

such as flavonoids, phenolic acids, eugenol, thymol, linalool and terpenoids 

which acts as antioxidant agent and neutralizing free radicals (Vats et al., 2004 

and Suanarunsawat et al., 2010). The antioxidants interrupt the free-radical 

chain of oxidation by donating hydrogen from phenol’s hydroxyl groups thereby 

forming stable free radicals, which do not initiate or propagate further oxidation 

of lipids (Martino et al., 2010).  

Results of the present study showed that, pretreatment with vitamin E 

significantly decreased the level of cTnI and MDA in serum of epinephrine 

treated rats. These results are in agreement with the results obtained by Sethi et 

al., (2000) and Upaganlawar et al., (2010) who reported that vitamin E-

supplemented infarcted rats had reduced oxidative stress and showed a 

significant reduction in the activities of all serum cardiac marker enzymes.  

The findings of the current study revealed that combination of basil oil and 

vitamin E synergistically restored ST-segment to near normal and decrease the 
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levels of serum cardiac diagnostic marker (cTnI) and peroxidation marker 

(MDA) towards near normal compared to vitamin E+ epinephrine or basil oil + 

epinephrine treatment groups. This protection might be due to the effect of basil 

oil in combination with vitamin E on the myocardium, which had reduced the 

extent of myocardial damage induced by epinephrine and suggesting the 

membrane stabilizing potential of the combination. Earlier reports by 

Bandyopadhyay et al.; (2004) indicated that the best protection for the animal 

cell may be obtained by a combination of antioxidants. These antioxidants with 

different chemical properties may recharge each other in an integrated manner, 

and may be needed for proper protection of all compartments in a cell or an 

organism. Such interactions have indeed been proven in vitro for α-tocopherol, 

α-tocotrienol, ascorbic acid, lipoic acid and thiols.  

Electrocardiograhic and biochemical findings were accompanied by histological 

alterations. In epinephrine treated rats, heart histology revealed vacuolar 

degeneration, severe hemorrhage, massive cellular infiltration, degenerated, 

fragmented, interrupted and hypertrophied cardiac muscle fibers, dilated and 

congested blood vessel. These results agreed with Knufman et al., (1987) as 

they demonstrated that exposure of the heart to high concentrations of 

catecholamines has been reported to result in the development of degenerative 

and necrotic lesions in the myocardium of experimental animals, accumulation 

of inflammatory cells and endocardial hemorrhage. According to Kumar et al., 

(2005) a  number of pathophysiological mechanisms have been reported to 

explain the catecholamine-induced myocardial damage, including altered 

membrane permeability, increased turnover of epinephrine, and generation of 

highly cytotoxic free radicals through auto-oxidation of catecholamine.  

As compared with epinephrine treated rats, the recorded events in this study 

pointed to pre-treated rats with basil oil then challenged with epinephrine 
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markedly reduced the epinephrine- induced myocardial cellular changes and 

showed a near normal morphology of cardiac muscle and showed a better 

protection than standardized antioxidant vitamin E in preserving the integrity of 

heart tissues. This confirmed the cardioprotective action of the oil. This results 

in accordance with Baratta et al., (1998) who found that essential oils of basil 

showed antioxidant activity higher than the capacity of α -tocopherol in egg 

yolk and rat liver assays. The protective property of basil oil against myocardial 

injury may be referred to its anti-inflammatory property which reduces 

formation, release, and activity of inflammatory mediators such as cytokines, 

histamine, prostaglandins, and leukotrienes (Chinnasamy et al., 2007).  

Microscopically cellular change in vitamin E pre-treated rats then challenged 

with epinephrine was less as compared to only epinephrine treated animals. The 

changes such as cellular infiltration, fragmentation and segmentation of muscle 

fiber, vacuolar degeneration were reduced. Vitamin E plays an important role in 

promoting health and preventing and treating diseases. The mechanisms by 

which vitamin E might provide this protection include its function as an 

antioxidant and its roles in anti-inflammatory processes, inhibition of platelet 

aggregation and immune enhancement (Kowdley et al., 2006). Also vitamin E 

promote the inhibition of vitamin 

K-dependent clotting factors and inhibit the production of nitric oxide (Hill et 

al., 2005). In addition, Blum et al., (2010) demonstrated that nutritionally 

supplemented α-tocopheryl can reduce myocardial ischemia reperfusion injury 

as evidenced by its ability to improve ventricular function and reduce infarct 

size and cardiomyocyte apoptosis.        

Free radical scavenging enzymes such as superoxide dismutase (SOD), catalase, 

glutathione peroxidase (GSH-Px) and glutathione-S-transferase are the first line 

cellular defence against oxidative injury. The equilibrium between these 



 

226 

 

AL-AZHAR ASSIUT MEDICAL JOURNAL 

 

AAMJ, VOL (12), NO (4), OCT 2014 SUPLL 

 

enzymes is an important process for the effective removal of oxygen stress in 

intracellular organelles. Glutathione plays an important role in the regulation of 

variety of cell function and in cell protection from oxidative injury (Dormandy, 

1978; Sudhakumari et al., 2012). However, in pathological conditions like MI, 

the generation of ROS can dramatically upset this balance with an increased 

demand on the antioxidant defense system. (Priscilla and Prince 2009). 

The findings of the current study revealed that, significant reduction in the 

activities of anti peroxidative enzymes (SOD) and glutathione-dependent 

antioxidant enzymes (GSH-Px) in epinephrine -induced myocardial infarcted 

rats as compared to normal control animals, reflecting an increased oxidative 

stress in epinephrine- induced myocardial injury. The oxidative stress may be 

exerted through quinone metabolites of epinephrine, which reacts with oxygen 

to produce ROS and interfere with glutathione reductase, superoxide dismutase, 

and ATP pumps (Senthil et al., 2007 and Costa et al., 2007).    

The results of this study are in agreement with Filho et al., (2011) who reported 

that the induction of MI led to a reduction of SOD and GSH-Px activities in 

myocardial tissue, as evidenced when comparing the control and infarction 

groups. During acute MI, superoxide radicals modulate the activity of SOD, 

resulting in reduced activity of this enzyme and accumulation of superoxide 

radicals, with consequent damage to the myocardium. Glutathione is involved in 

reducing free radical hydrogen peroxide, resulting in reduced activity of GSH-

Px in the heart of MI induced rats.      

The present study showed that oral administration of basil oil was able to 

improve and restore the level of endogenous antioxidants (SOD and GSH-Px) in 

the serum as compared to epinephrine intoxicated rats, these findings are in 

harmony with those of Sharma et al., (2001). It has been shown that Ocimum 

basilicum increased the activity of xenobiotic metabolizing phase I and phase II 
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enzymes promoting antioxidant-enzyme responses by significantly increasing 

activities of the hepatic glutathione reductase, superoxide dismutase, catalase 

and increasing glutathione content in the liver of mice (Dasgupta et al., 2007).   

Pretreatment with vitamin E significantly increased the activity of SOD and 

GSH-Px as compared to epinephrine intoxicated rats. Vitamin E, preserved 

cardiac contractile function by restoration antioxidant defense system (SOD and 

GSH-Px) levels. Our results are conformity with reports obtained by 

Upaganlawar et al., (2010) who reported that pretreatment with vitamin E 

significantly increased the activity of SOD and the level of GSH as compared to 

isoproterenol (β adrenergic receptor agonist) intoxicated rats. Moreover, vitamin 

E administration (600 mg for six days) increases the activities of antioxidant 

enzymes (superoxide dismutase, glutathione reductase and catalase) both in the 

myocardial infarction patients and healthy controls (Dwivedi et al., 2005). 

This study clearly demonstrates the cardioprotective effect of basil oil and 

vitamin E in experimental model of myocardial infarction. Basil oil and vitamin 

E could reverse the adverse effects of MI by reducing the extent of myocardial 

damage, via maintenance of endogenous antioxidants status and attenuating the 

oxidative stress. 
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ھ  ضذ  احتشبء عضلة القلت التجريبي النبجم عه األدرينبليه  تقييم الحمبية القلبية المحتملة لزيت الريحبن وفيتبميه

 في الفئران

أمل عبذالمجيذ محمذ أحمذ
 

 رحبة علي مسعىد -

( عبيؼخ األصْش –كهٛخ انطت ثُبد )  -قغى انطت انششػٙ ٔانغًٕو اإلكهُٛٛكٛخ

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  :خلفية البحث
نٛخ يٍ انكبرٛكٕاليُٛبد انحٕٛٚخ كًب رزٕنذ خالل انؼذٚذ يٍ اضطشاثبد انقهت ٔاألٔػٛخ انذيٕٚخ  رٕعذ رشكٛضاد ػب

نزا انزذخالد انؼالعٛخ انزٙ رحزٕ٘ ػهٙ يضبداد األكغذح سثًب ٚؤد٘ انٗ رأصٛشاد . انشٕاسد انحشح أصُبء قصٕس انقهت

   .يفٛذح ضذ االكغذح انًشرجطخ ثًخزهف األيشاض انقهجٛخ ٔاألٔػٛخ انذيٕٚخ ، ثًب فٙ رنك يشض قصٕس انقهت

نجحش انحبنٙ نزقٛٛى انحًبٚخ انقهجٛخ انًحزًهخ نضٚذ انشٚحبٌ ٔفٛزبيٍٛ ْ ػهٙ احزشبء ػضهخ انقهت انُبعى صًى ا: الهذف

 .ػٍ األدسُٚبنٍٛ فٙ ًَٕرط انفئشاٌ

 : منهجية البحث

فئشاٌ نكم  8)أعشٚذ ْزِ انذساعخ ػهٙ أسثؼٍٛ يٍ ركٕسانفئشاٌ انجبنغخ حٛش رى رقغًٛٓى إنٗ خًظ يغًٕػبد

، انًغًٕػخ انزٙ رهقذ انؼالط ثبالدسُٚبنٍٛ فقظ: انًغًٕػخ انضبَٛخ، انًغًٕػخ انضبثطخ :األٔنٗ انًغًٕػخ ( يغًٕػخ

ػٕنغذ : انًغًٕػخ انشاثؼخ، ٕٚو  30نًذح( ٕٚو  ثبنفى/ كغ / يم 1)رى يؼبنغخ انفئشاٌ ثضٚذ انشٚحبٌ : انًغًٕػخ انضبنضخ

يم 1)رى يؼبنغخ انفئشاٌ ثضٚذ انشٚحبٌ : يغًٕػخ انخبيغخٔال، ٕٚيب 30نًذح ( ٕٚو  ثبنفى/ كغ / يهغ 100) ثفٛزبيٍٛ ْ  

رى إحذاس احزشبء ػضهخ انقهت فٙ ًَٕرط . ٕٚيب 30نًذح ( ٕٚو  ثبنفى/ كغ / يهغ 100)ٔفٛزبيٍٛ ْ  ( ٕٚو  ثبنفى/ كغ / 

انًغًٕػخ ثبعزضُبء )نغًٛغ انحٕٛاَبد ( كغى يٍ ٔصٌ انغغى/ يهغى  2)انفئشاٌ ػٍ طشٚق حقٍ ادسُٚبنٍٛ رحذ انغهذ 

رهقذ انًغًٕػخ انضبثطخ انًبء . يٍ انفزشح انزغشٚجٛخ 30ٔال 29عبػخ فٙ انٕٛو ال 24يشرٍٛ ٚفصم ثًُٛٓب ( انضبثطخ

، رى ػًم رخطٛظ  كٓشثبئٙ نهقهت ٔ عًغ يصم انذو نقٛبط (31ٕٚو )ٔ فٙ َٓبٚخ انزغشثخ أ٘ . انًقطش رحذ انغهذ

رى رحهٛم يغزٕٖ يضبداد األكغذح يٍ دٚغًٕربص انفبئق ػاليبد رشٔثٍَٕٛ انقهت ٔيؤششأكغذح انذٌْٕ ٔقذ 

 .كًب رى أعشاء فحص أَغغخ انقهت نحٕٛاَبد انزغبسة فٙ عًٛغ انًغًٕػبد، ٔانغهٕربصٌٕٛ ثٛشٔكغٛذٚض فٙ يصم انذو

 : النتبئج

٘ احزشبء ػضهخ انقهت ثبألدسُٚبنٍٛ أعفشػٍ حذٔس رغٛٛشاد فٙ رخطٛظ انقهت يغ صٚبدح  راد دالنخ إحصبئٛخ  ف

ػُذ يقبسَزٓب ثبنًغًٕػخ انضبثطخ، كزنك  صٚبدح يؤشش أكغذح انذٌْٕ ثبالقزشاٌ يغ ( cTnI)يغزٕٚبد انزشٔثٍَٕٛ 

ٔكبَذ انزغٛشاد انٓغزٕثبصٕنٕعٛخ فٙ رٕافق يغ رخطٛظ انقهت ٔانذالالد . اَخفبض يغزٕٚبد يضبداد األكغذح

ٕٚيب ٚهّٛ حقٍ  30ثبعزخذاو صٚذ انشٚحبٌ ٔفٛزبيٍٛ ْ نًذح كًب أشبسد انُزبئظ إنٙ أٌ انًؼبنغخ انًغجقخ . انجٕٛكًٛٛبئٛخ

ٔأظٓشد انُزبئظ  أٌ اعزخذاو صٚذ انشٚحبٌ ٔفٛزبيٍٛ ْ يغزًؼٍٛ أكضش . أد٘ انٙ رقهٛص ْزِ انزغٛٛشاد، األدسُٚبنٍٛ

 .فبػهٛخ فٙ رحغٍٛ انزغٛشاد انُبرغخ ػٍ األدسُٚبنٍٛ

 : والخالصة

فٙ رحغٍٛ آنٛبد (  انزٙ نٓب  حًبٚخ خهٕٚخ)ٚزبيٍٛ ْ يٍ انؼُبصش انٕاػذح رشٛش ْزِ انُزبئظ إنٗ أٌ صٚذ انشٚحبٌ ٔف

انذفبع ضذ االكغذح فٙ األعٓضح انفغٕٛنٕعٛخ فٙ ظم انظشٔف انًخزهفخ، ٔ يٍ انًًكٍ أٌ ركٌٕ نًٓب أًْٛخ ٔقبئٛخ 

 .ٔػالعٛخ نذٖ انًشضٗ انزٍٚ ٚؼبٌَٕ يٍ احزشبء ػضهخ انقهت

رخطٛظ انقهت  -انفئشاٌ –فٛزبيٍٛ ْ  -صٚذ انشٚحبٌ -يضبداد األكغذح -األدسُٚبنٍٛ ،احزشبء انقهت: انكهًبد انًفزبحٛخ

 .انكٓشثبئٙ

 


