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In this investigation, the protective effects of aqueous hot extract of
Eugenia uniflora leaves in Isoproterenol induced myocardial infarction
in male rats was studies. The histopathological architecture of heart
tissue of control and induced rats were studied. Rats were pretreated
with hot aqueous extract of Eugenia uniflora leaves orally daily for 28
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days. After treatment, Isoproterenol was injected to rats at an interval
of 24 hours for two days to induce myocardial injury. The results
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obtained emphasized the benefits of the extract and thus augmented the
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urge of in vivo studies to further confirm the beneficial effect of these
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INTRODUCTION
Myocardial infarction (MI) is a lethal manifestation of IHD and disability worldwide. MI can
be as a proxy for the study of CAD (Coronary artery disease) in a population.[1] Normally our
heart to continue its function there should be sufficient supply of blood, oxygen and nutrients
which is provided by circulation. Myocardial ischemia could be explained as an irreversible
damage of a particular area of the heart muscle (myocardium) due to blocked supply of blood
to that particular area. Without proper treatment this condition can lead to death. MI is a part
of a range of disorders called ACS (Acute coronary syndrome).
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One of the major causes for MI is thrombosis or blood clot that forms inside an artery or one
of its branches. Root problem for the formation of clot is atheroma (plaque).[2] Plaques or the
fatty patches may gradually form over several years in one or more than one place inside the
coronary arteries. MI is followed by many biochemical and pathophysiological alterations
like hyperlipidemia, lipid peroxidation, thrombosis and free radical damage leading to the
change in myocardium. Among the various mechanisms, the accumulation of free radical
have been involved in the pathophysiology of Acute Myocardial Infarction (AMI).Oxidative
stress caused by free radicals and ROS (Reactive Oxygen Species) have noted in production
of lipid peroxides with decreased levels of different antioxidants which plays a serious role in
the myocardial damage.
Use of animal models to study cardiac diseases helps to understand the pathogenesis of the
disease and also for the development of several diagnostic techniques. Out of many well
known animal models, the rat model of Isoproterenol induced myocardial necrosis is used to
study cardiac dysfunction. Isoproterenol [1-(3, 4-dihydroxyphenyl) - 2-isopropyl amino
ethanol hydrocholoride] (ISO) is a synthetic catecholamine and a β-adrenergic agonist which
causes severe oxidative stress in the heart muscle which results in necrosis.[3] ISO stimulates
lipid peroxidation and also generates free radicals which cause irreversible damage to the
myocardial membrane.
Several mechanisms are presented for ISO induced myocardial infarction. When MI occurs
there is an imbalance between the demand and supply of oxygen inside heart muscle which
causes myocardial hyperfunction due to increase in both inotropism and chronotropism and
results in hypotension in coronary bed. Also, there is an elevation of calcium ions inside the
cell, this in turn activates adenylate cyclase enzyme and results in the depletion of ATP
levels. Eventually there is an oxidative stress because of several metabolic products (free
radicals) originated from ISO.
The involvement of oxidative stress in the cause of several acute and chronic diseases
suggests antioxidant therapy as a promising solution for the treatment of these diseases. Since
time immemorial people depends in nature for drugs. From prehistoric period onwards plants
have been used for medicinal purposes. India has known for its rich repository of medicinal
plants. Plants have an important role in welfare of human beings. Nowadays there is a great
interest for natural remedies for the treatment of various ailments because of its safety and
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minimal side effects. In present scenario, synthetic drugs are regarded harmful to human
beings.
Eugenia uniflora, is an evergreen shrub belonging to Myrtaceae family. Various study report
suggests that Eugenia uniflora is a functional food which contains different compounds with
antioxidant, anti-diabetic, anti-inflammatory effects. Previous studies have reported the
therapeutic effects of various parts of Eugenia uniflora. Leaves of Eugenia uniflora have
been used for treating gout, hypertension, inflammation, digestive disorders, rheumatism,
cough, hepatic diseases, sore throat, haemorrhoids and amygdalitis. Eugenia uniflora also
have antibacterial, antifungal, antiviral and antprotozoal activities. Various metabolites like
flavanoids, terpens, tannins, steroids, phenols, essential oil etc, were identified in in Eugenia
uniflora, these metabolites contributes for the biological properities.[4-10]
Considering all available scientific background supporting the pharmacological effects of in
Eugenia uniflora leaves, present study presents the histopathological examination of heart
tissue of control and isoproterenol induced rats.
MATERIALS AND METHODS
Plant Collection and Authentication: Fresh leaves of Eugenia uniflora (Linn), FamilyMyrtaceae, were collected from Wayanad district, Kerala during the month of April 2014.
Taxonomic authentication was done by Dr. V.S Ramachandran, Taxonomist, Department of
Botany, Bharathiar University, Coimbatore, Tamil Nadu, India.
Sample Processing: The leaves were washed, shade dried at room temperature and powered
in a mixer grinder.
Hot Water Decoction: 10g of the powdered sample was dissolved in 100ml of distilled
water which was boiled for one and half hours and filtered. The decoction was stored at 4 °C
for further usage.
Chemicals: All chemicals used for the evaluation were in analytical grade and obtained from
either Sigma–Aldrich or Merck.
Induction of toxicity: ISO was dissolved in 1 ml of normal saline and injected
subcutaneously at an interval of 24 hours to rats (85mg/kg b.wt) daily for two consecutive
day’s i.e. 28th and 29th day to induce experimental myocardial infarction. The choice of ISO
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dose was based on a pilot study for ISO dose fixation and on the results of a previous study
reported by Panda and Naik, 2008.
Experimental Design: After the acclimation period animals were divided into four groups
containing six animals in each group. All animals were fed with pellet and water. The
experimental design is as follows,
Group I: Normal control rats fed with standard rat chow pellet and pure drinking water
Group II: Rats were administered with ISO (85 mg/kg b.wt) dissolved in normal saline
subcutaneously.
Group III: Rats were pretreated with aqueous extract of Eugenia uniflora leaves
(200 mg/kg b.wt) and then administered with ISO (85 mg/kg b.wt) dissolved in normal saline
subcutaneously.
Group IV: Administered with aqueous extract of Eugenia uniflora leaves (200 mg/ kg b.wt)
After the experimental regimen, heart samples were washed immediately after excision and
washed in normal saline and preserved in 10% formalin. The histopathological examination
of heart sample from each groups were carried out according to the standard procedure given
by Dunn, 1974[12] to assess the architecture of the cell.
RESULTS AND DISCUSSION
From the year 1970s onwards many research studies have published using the isoproterenol
model for MI in rats inorder to evaluate the effects of drugs. Studies have reported that the
administration of ISO in large dose causes morphological and functional changes in the heart
which leads to myocardial necrosis. The toxic effects of catecholamines due to the oxidation
of hydroxyl group in catecholamines leads to conversion into quinones and formation of
adrenochromes which cause cell necrosis and failure in rats heart. Highly toxic oxygen
derived free radicals are produced during this stage. The histopathological examination in
heart tissue of control and induced rats is shown in figure 1.

Group 1: Control
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Group 3: ISO+extract (200 mg/kg b.wt)
Group 4:Extract alone (200mg/kg b.wt)
Figure. 1: The histopathological examination in heart tissue of control and induced rats.
From the figure, it is clear that group I, control animals shows myocardial fibres with normal
histology. ISO treated groups (group II) shows myocardium with congested blood vessels,
inflammation and extravasated RBCs. A mild lymphocytes infiltrate is observed. The animals
pretreated with the aqueous extract of Eugenia uniflora leaves shows myocardial fibers with
normal histology. The result indicates that the aqueous extract prevented the degeneration of
myocardial tissue and infiltration of lymphocytes. Studies have reported that the
pharmacological endogenous antioxidants has identified as very effective therapeutic
approach for the diseases associated with oxidative stress. Chemically, Eugenia uniflora is
reported to contain larhe amounts of metabolites like flavanoids, alkaloids, phenols etc which
may contributye to the antioxidant activity. It is concluded that the aqueous extract has the
potential to inhibit the toxic effects induced by ISO and possesses therapeutic value in the
treatment of MI due to the antioxidant effect of the extract. The result obtained is in
agreement with the report given by Heraldo et al., 2011.[13]
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