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ABSTRACT
Objective: The present work deals with the study of the ethanolic extract of fruits of Allium cepa aerial leaves for cardio protective activity.

Methods: Cardioprotective activity of the ethanolic extract of aerial leaves of Allium cepa was determined by the administration of isoproterenol
(60 mg/kg, s. c) for two days.

Results: Pretreatment with ethanolic extract of Allium cepa aerial leaves (200 mg/kg, p. o and 100 mg/kg, p. o) for 28 d in significantly (p<0.01)
reduce the levels of serum transaminases, alkaline phosphates, lactate dehydrogenase, creatinine kinase, total cholesterol, triglycerides, LDLcholesterol, VLDL-cholesterol and increase the levels of HDL-cholesterol. Histopathological studies of the hearts of isoproterenol-treated rats have
showed infiltration of inflammatory cells and lacking of continuity in muscle fiber was suggesting an irreversible cell injury.

Conclusion: Animals treated with ethanolic extract of Allium cepa aerial leaves showed less degenerative changes compared to isoproterenoltreated animals.
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INTRODUCTION

Preparation of extract

Myocardial infarction (MI) is the acute condition of necrosis of the
myocardium that occurs as a result of imbalance between coronary
blood supply and myocardial demand [1]. It is well recognized that
ischemic tissue generates oxygen-derived free radicals and other
reactive species which bring about the oxidative damage of
membrane lipids, proteins, carbohydrates and DNA, leading to
qualitative and quantitative alterations of the myocardium [2].

The collected plant material was shade dried and coarsely
powdered. 500 gms of plant material (leaves) of Allium cepa was
defatted with hexane and extracted with ethanol using cold
maceration method. It was soaked for 72 h at room temperature,
filtered and to the residue same solvent is added and the process
was repeated for 2 times to obtain a complete extract. All the
filtrates were pooled and the solvent was removed in a rotary
evaporator under vacuum.

Isoproterenol (ISO), a synthetic catecholamine and adrenergic
agonist is documented to produce MI in large doses due to the
generation of highly cytotoxic free radicals through its autooxidation [3]. These free radicals stimulate lipid peroxidation and
cause irreversible damage to the myocardial membrane. The Indian
system of medicine has treated diseases with its herbals for ages.
Recently, several plants of Indian origin have been found to possess
medicinal properties and their beneficial effects in ailments like
atherosclerosis, ischemia, cancer, diabetes and liver dysfunction
have been attributed to their antioxidant activity.

Allium cepa belong to the family Liliaceae, cultivated for over five
thousand years and have been used in herbal medicine and as an
indispensable flavouring agent and as a vegetable that is cooked. Bulbs
of Allium cepa consists of 2-Methyl-but-2-en-1-al, 28-Iso-fucosterol,
Allicin, Pyruvic acid, Raffinose, Rhamnose, Succinic acid, etc.
Pharmacological studies of Allium cepa were been proved that it
possess Anti-tuberculosis [4], Anti-microbial [5], Anti-diabetic [6] and
In vitro bacterial [5] activity. It has recently been the source of much
interest because of its antithrombotic, hypolipidaemic, hypotensive,
diaphoretic, antibiotic, antidiabetic, antiatherogenic, and anticancer
medicinal properties. Many of the researches have been carried out on
the bulbs of Allium cepa but, no works have been done on the aerial
leaves of the Allium cepa. Therefore we made an attempt to evaluate
cardioprotective activity of Allium cepa aerial leaves

Preliminary phytochemical screening

Extract was tested for Glycosides, Steroids, Alkaloids, and Flavanoids [7].
Experimental animals

Abino rats (Wistar) weighing 150–200 g either sex were used in this
study. Animals were maintained under controlled conditions of
temperature (23±2 °C) and humidity (50±5%) and a 12 h light–dark
cycle, were used for the experiment. They were housed in sanitized
polypropylene cages containing sterile paddy husk as bedding. They
had free access to standard rat pellet diet and water ad libitum. The
animals were given a week’s time to get acclimatized with the
laboratory conditions. All animal studies were performed in
accordance to the guideline of CPCSEA and Institutional Animal
Ethical committee [IAEC] of central Animal house, QIS College
Pharmacy, ongole. (Reg No: 1921/PO/ReS/16/CPCSEA)
Acute toxicity studies [8]

Plant material

Toxicity studies were performed for Ethanolic extract as per OECD
guidelines–420, fixed-dose procedure. Fixed-dose levels of extracts
starting from 50, 100, 200, 500, 1,000, increasing up to 2,000 mg/kg
body weight were given, and signs and symptoms of toxicity were
observed for next 48 hr. No toxicity or death was observed in the
experimental mice when they were subjected to toxicity study.
Therefore, 1/10th and 1/20th of the dose were selected for the study.

The fresh aerial leaves of Allium cepa were collected from local areas
of Ongole Andhra Pradesh India. The leaves were dried in shade and
ground to get a coarse powder.

Myocardial infarction was induced by intraperitoneal injection of
isoproterenol (60 mg/kg), dissolved in saline, for two consecutive
days (29th and 30th day).

MATERIALS AND METHODS

Myocardial infarction induction
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Experimental design [9]

Histopathology

Twenty four male wistar rats were divided into four groups of 6
animals in each group as follows Group I: Served as a control (saline
p. o); Group II: Rats were administered with isoproterenol dissolved
in normal saline (60 mg/kg) on 29th and 30th day with 24 h interval
between the administrations, Group III: Rats were administered
with ethanolic extract of Allium cepa aerial leaves (200 mg/kg) for a
period of 28 d and then isoproterenol was administered
intraperitoneally on 29th and 30th day, Group IV: Rats were
administered with ethanolic extract of Allium cepa aerial leaves (100
mg/kg) for a period of 28 d and then isoproterenol was
administered intraperitoneally on 29th and 30th d.

At the end of the study, all the rats were sacrificed by cervical
decapitation and the hearts were dissected out, washed in ice-cold
saline. Then myocardial tissue was immediately fixed in 10%
formalin solution. After fixation, tissues were embedded in paraffin
and serial sections (4-5 μm thick) were taken and each section is
then stained with hematoxylin and eosin. Then the slides were
examined under light microscope.

Biochemical assessment

Blood was drawn from retro orbital vein 48 h after the first dose of
isoproterenol under anesthesia and serum was separated by
centrifugation and utilized for the estimation of various biochemical
parameters like serum glutamate oxaloacetate transaminase, serum
glutamate pyruvate transaminase, alkaline phosphates, lactate
dehydrogenase, creatinine kinase, total cholesterol, triglycerides,
LDL-cholesterol, HDL-cholesterol and VLDL-cholesterol.

Statistical analysis

Statistical analysis was carried out using graph pad prism software. All
were expressed as Mean+Standard mean error. Groups of data were
compared with one-way analysis of variance followed by Dunnett test.
Values were considered statistically significant at p<0.01
RESULTS

Preliminary phytochemical investigation
The preliminary phytochemical investigation of the ethanolic extract
of Allium cepa aerial leaves showed that it mainly contains
carbohydrates, tannins, flavonoids and saponins.

Serum analysis

Cardioprotective activity

Serum lipid profiles were assayed spectrophotometrically with the
enzymatic colourimetric method according to the instruction of
diagnostic kits.

Table 1 represented the effects of ISO and EEAC treatment on serum
lipid profile, including TG, TC, HDL-c, VLDL-c LDL-c concentrations in
different rat groups. ISO treatment significantly increased the serum TG
and TC levels in the ISO-treated group in comparison to control group
indicating hypertriglyceridemia and hypercholesterolemia. Serum LDL-c
and VLDL-c concentrations were significantly increased while the serum
HDL-c concentration was significantly decreased in the ISO-treated
group in comparison to control group. Treatment with EEAC
significantly improved the tested parameters.

Marker enzyme assays

The marker enzymes SGPT, SGOT, ALP, LDH and CK were assayed in
serum according to the instruction of diagnostic kits. The results
were expressed as IU/l for AST, LDH and CPK.

Table 1: Effect of administration ethanolic extract of Allium cepa aerial leaves on isoproterenol-induced alterations in serum lipid
parameters in rats
Groups

Treatment

I

Normal control

III

EEAC (200 mg/kg)
+ISO
EEAC (100 mg/kg)
+ ISO

II

IV

ISO control

Lipid parameters (mg/dl)
TC
TG
130.5±
142.7±
3.22
4.2
206.5±
182.3±
3.06##
2.02##
140.3±
161.5±
1.03**
2.10**
161.8±
172±
2.39**
0.47*

HDL-C
55±
2.08
38.75±
1.39##
52.25±
1.03**
45.25±
1.25*

LDL-C
97.5±
4.11
211.8±
2.15##
104.5±
3.37**
129±
5.40**

VLDL-C
31.75±
0.75
50±
1.29##
38±
0.91**
41.75±
0.85**

Values are mean±SEM for six animals in each group, ##P<0.01 considered statistically significant as compared to normal control group, **P<0.01
considered statistically significant as compared to ISO treated group, *P<0.05 considered statistically significant as compared to ISO treated group

Fig. 1: Effect of administration ethanolic extract of Allium cepa aerial leaves on isoproterenol-induced alterations in serum lipid
parameters in rats, values are mean±SEM for six animals in each group
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The effects of EEAC on serum marker enzymes are shown in table
2. ISO-treated group the transaminases, alkaline phosphates,
lactate dehydrogenase and creatinine kinase were also
significantly (p<0.01) increased as compared to control group.
Administering ethanolic extract of Allium cepa aerial leaves (200
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mg/kg) significantly (p<0.01) reduced the levels of serum
glutamate pyruvate transaminase, alkaline phosphates, lactate
dehydrogenase, creatinine kinase in isoproterenol-treated rats as
compared to the animals treated with isoproterenol-treated group
alone.

Table 2: Effect of administration ethanolic extract of Allium cepa aerial leaves on isoproterenol-induced alterations in serum levels of
marker enzymes in rats

Groups
I
II
III
IV

Treatment
Normal control
ISO control
EEAC(200 mg/kg)+ISO
EEAC(100 mg/kg)+ISO

SGOT(IU/l)
90.6±4.33
204.7±3.22##
111.3±2.13**
123±2.04**

SGPT(IU/l)
37.85±1.49
73.5±3.22##
41±2.48**
52.5±0.64**

ALP(KA)
16.6±1.04
41.25±0.94##
22.25±0.62**
30±0.91**

LDH(U/l)
160±4.56
279.5±12.5##
171.3±5.86**
191.5±3.22**

CK(U/l)
33.25±1.25
53.25±2.95##
34±1.68**
42.15±1.10**

Values expressed as mean±SEM for six animals in each group, ##P<0.01 considered statistically significant as compared to normal control group, **P<0.01
considered statistically significant as compared to ISO treated group, ISO: Isoproterenol control, EEAC: Ethanolic extract of Allium cepa aerial leaves

Fig. 2: Effect of Administration ethanolic extract of Allium cepa aerial leaves on isoproterenol-induced alterations in serum levels of
marker enzymes in rats, values expressed as mean±SEM for six animals in each group

Histopathological examination of heart
Control rats (fig. 3A) showed the normal architecture of myocardial
fibres and muscle bundles whereas isoproterenol-treated group
showed infiltration of inflammatory cell, there was no continuity in

Fig. 3A: Control

muscle fibres, indicating irreversible cell injury (fig. 3B). Treatment
with ethanolic extract Allium cepa aerial leaves (200 mg/kg, and 100
mg/kg p. o) showed marked regenerative changes and normal
myofibrillar structure with striations (fig. 3C and3D) which revealed
the protection of EEAC against myocardial necrotic damage.

Fig. 3B: ISO
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Fig. 3C: EEAC(200 mg/kg)

Fig. 3D: EEAC(100 mg/kg)

Fig. 3: Effect of ethanolic extract of Allium cepa aerial leaves on Histopathological changes in rat myocardial tissue (H and E Stain, 450X)
DISCUSSION
ISO, a potent synthetic catecholamine when administered to animals
in high doses, produces ‘‘infarct-like’’ lesions in the heart, which are
similar to those found in acute myocardial infarction (AMI) and
sudden death in man [10]. Therefore, the cardioprotective activity of
EEAC was evaluated with ISO.

Lipids play an important role in cardiovascular disease, not only by
way of hyperlipidaemia and the development of atherosclerosis but
also by modifying the composition, structure and stability of cellular
membranes [11]. The increased levels of plasma cholesterol and
triglycerides observed in isoproterenol-injected rats could be due to
increased lipolysis.

Hypertriglyceridemia and increased levels of cholesterol in plasma
might be responsible for altered cardiovascular functions which are
often reported in isoproterenol-induced myocardial infarction [12].
Myocardium contains an abundant concentration of diagnostic
marker enzymes of myocardial infarction viz., lactate
dehydrogenase, creatinine kinase and transaminases and once
metabolically damaged, releases its contents into extracellular fluid
[13]. Hence, in ISO myocardial infarcted rats, there was an increase
in activities of the marker enzymes levels in serum.

In this study, a significant increase (p<0.01) in serum lactate
dehydrogenase, creatinine kinase, transaminases and alkaline
phosphates was observed in isoproterenol-treated rats (Group II)
when compared with normal control rats (Group I). Pretreatment at
the dose of 200 and 100 mg/kg with ethanolic extract of Allium cepa
aerial leaves significantly (p<0.01) reduced the levels of serum
lactate dehydrogenase, creatinine kinase, transaminases and ALP
levels when compared with the isoproterenol-treated group.
The significant (p<0.01) increase in the levels of total cholesterol,
triglycerides, LDL-cholesterol, VLDL-cholesterol and a significant
decrease in the levels of HDL-cholesterol in the plasma of
isoproterenol-treated rats was observed when compared with
normal control-treated rats. Pretreatment at the dose of 200 and
100 mg/kg with ethanolic extract of Allium cepa aerial
leaves significantly reduced (p<0.01) the levels of total cholesterol,
triglycerides, LDL-cholesterol, VLDL-cholesterol and significantly
increased the levels of HDL-cholesterol when compared with
isoproterenol-treated rats.

CONCLUSION

A significant reduction in ALP, LDH and CK levels together with
protection histoarchitectural changes confirmed the cardio
protective activity of ethanolic extract of Allium cepa aerial leaves.

Allium cepa aerial leaves extract can be considered a candidate to
protect against cardiotoxicity.
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