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Abstract:

Introduction:

Background: Cardiomyopathy is a chronic disorder affecting the muscle of the heart. It may
result in to heart failure. Aim: To investigate
the effects of coconut water on antioxidant and
cardiac markers on doxorubicin induced cardiomyopathy in wistar rats. Material and Methods: 21 wistar rats were divided into 3 groups
of 7 rats per group. Group I served as Control
while Group II and Group III were administered
2.5mg/Kg doxorubicin. Group III in addition
was administered with 3ml of coconut water for
28 days. Results: The results obtained showed
that the level of Lactate Dehydrogenase (LDH),
Aspartate Aminotransferase (AST) and Alanine
Aminotransferase were significantly increased
in Group II when compared with the Control
Group (P<0.05). On the other hand, the level
of antioxidant vitamins C and E were significantly decreased in Group II when compared
with the Control Group. However, on the treatment with coconut water, the cardiac enzymes
were decreased while antioxidant vitamins improved. Conclusion:This could probably imply
that coconut water possess beneficial antioxidant and cardioprotective potentials.
Key Words: Antioxidants, Cardioprotective,
Coconut Water, Doxorubicin.

Coconut water is the liquid that one finds inside a young green coconut [1]. It is the natural
nutritious wholesome beverage that possesses
a series of nutritional and therapeutic positional
[2]. In the tropics it is not only regarded as a
refreshing beverage but also a health tonic.
Coconut water is an important liquid that satisfies thirst and as well invigorates the body and
brings about a sense of well being and renewed
health [3]. Research has shown that coconut
water contains a variety of nutrients like minerals, vitamins, antioxidants, amino acids, enzymes and growth factors. Coconut is a good
source of the major minerals like calcium,
magnesium, and potassium. It also contains
some trace elements like zinc, selenium, iodine, manganese, boron, and molybdenum [4].
Really, coconut is a refreshing drink with electrolyte content similar to human plasma. It is a
popular natural support drink for oral rehydration and has a unique nutritional profile which
provides much nutritional potential [5]. Coconut water has therapeutic effect on the urinary
and reproductive systems. It is reported that
coconut water clears bladder infections, remove
kidney stones and improve sexual vitality [6].
On the other hand, doxorubicin is a cytotoxic
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antibiotic. It is mainly given intravenously for
the treatment of lymphomas, leukaemias and
cancer [7]. It has been reported that high dose
of doxorubicin has severe adverse effect on the
heart. Hence, higher cumulative doses may lead
to cardiomyopathy [8]. This actually leads to
the disorder of the heart muscle. There is growing evidence that reactive oxygen species generated during doxorubicin overdose contributes
to cardiomyopathy. The role of these reactive
oxygen species in cardiomyopathy and the potential antioxidant protective effect of natural
compounds on affected tissues are topics of
current interest [8]. However, free radicals are
regularly being produced in the body as a result of normal metabolic activities [9]. A prolonged intake of doxorubicin increases the rate
of free radical generation causing weakening
of cell function and cytolysis. This is a major
negative effect of doxorubicin administration.
Oftentimes, excessive free radical generation
occurs in the body and the oxidant system cannot cope with such phenomenon. The use of
antioxidants as a protective mechanism against
cardiac related problems is attracting unflinching interest in this area.Therefore, this study
tends to investigate the cardioprotective and
antioxidant effects of coconut water in doxorubicin induced cardiomyopathy in wistar rats.

Material and Methods:
Coconut water:
Coconut 7 to 8 months of age was harvested
from the coconut trees grown at Ndibinama
Duruewuru Amucha, Njaba LGA of Imo State
Nigeria. The coconuts were dehusked, broken
carefully and the liquid endosperm (coconut
water) was collected and was used in the experiment.

Experimental Animals:
The wistar rats weighing between 180  210g
were used for the study. The wistar rats were
kept in a laboratory animal unit with a 12hour
light/dark cycle. Throughout the experiment,
the room temperature was maintained. Also, the
rats were maintained on a standard chow diet
and water ad libitum. After acclimatization, the
experimental rats were randomly grouped into
3 groups of 7 rats each. The first group of animals which served as normal control was given
distilled water. Group II was given 2.5mg/kg of
doxorubicin only. Group III was given 2.5mg/
kg of doxorubicin and 3ml of coconut water.
The duration of experimental period was 28
days. In all groups, the administration of doxorubicin, coconut water was through oral route.
This treatment was by oral compulsion. All animals were allowed free access to food and water throughout the experiment.

Ethics:
All experiments were conducted in accordance
with the National Institute of Health Guide for
the Care and Use of Laboratory Animals [10].

Blood collection:
Twenty four hours after the last dose of doxorubicin and coconut water was administered, the
animals were anaesthetized with chloroform
vapour, quickly brought out of the jar and sacrificed. Whole blood was collected by cardiac
puncture from each animal into clean dry test
tubes. The blood was allowed to stand for about
15minutes to clot and further spun in a
westerfuge centrifuge (model 1384) at 10,000g
for 5 minutes. Serum was separated from the
clot with Pasteur pipette into sterile sample
tubes for the measurement of the biochemical
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Biochemical Analysis:
Serum LDH was determined using Randox Kit,
while serum AST and ALT were assayed by the
method of Reitman and Frankel [11]. Serum
vitamin C was assayed by the 2, 4 
dinitrophenylhydrazine method described by
Tietz [12]. The vitamin E was assayed by the
method of Tietz [13] in which vitamin E caused
the reduction of ferric to ferrous ion which then
forms a red complex with á,á-dipyridyl.

Statistical Analysis:
The values were expressed as mean ± standard
deviation. The student t-test was used to calculate the significant differences at P<0.05.

Results:

The levels of serum vitamins C and E (Table I)
Table 1: The Effects of Coconut Water on Antioxidant Vitamins of Control and Experiment
Groups

Groups

Vitamin C
(mg/dl)

Vitamin E
(mg/dl)

I

1.64 ± 0.10

1.96 ± 0.28

II

0.91 ± 0.12*

1.21 ± 0.61*

III

1.31 ± 0.12*

1.41 ± 046*

*Significantly different from control (P < 0.05)
Table 2: The Effects of Coconut Water on Cardiac Markers on Control and Experiment
Groups
Groups LDH (iì/L)

AST(iì/L)

ALT/(iì/L)

11.8. ± 4.4

10.1± 2.7

I

146.9 ± 5.1

II

198.7 ± 12.1* 23.1 ± 8.3* 19.9. ± 7.3*

III

181.2 ± 10.8* 16.9 ± 4.7* 15.8 ± 4.9*

*Significantly different from control (P < 0.05)

were significantly decreased in Group II when
compared with Control Group (P<0.05) but was
slightly increased in Group III when compared
with Group II. On the other hand, the levels of
LDH, AST and ALT (Table 2) were significantly
increased in Group II when compared with
Group I (P<0.05) but was significantly decreased in Group III when compared with Group
II(P<0.05).

Discussion:
Coconut water is a heart tonic and is used to
strengthen the heart as well as improve circulation [1]. In this present study, the level of
LDH, AST and ALT were significantly increased
in wistar rats doxorubicin induced
cardiomypathy in Group II when compared with
Group I (Control). The heart tissue damage induced by doxorubicin in rats was indicated by
the increased level of serum cardiac makers.
Doxorubicin induced myocardiopathy like
other disease condition is mainly believed to
involve the production of free radicals.This is
consistent with the work of Ragavendran et al
[14]. The principle is that doxorubicin is bound
with ferric iron to induce the generation of free
radicals. Hence, impairment of cell functioning is induced. Oxidative stress as a result of
toxic effects of doxorubicin on the tissue plays
an important role in the pathogenesis of cardiomyopathy. The reactive oxygen species (ROS)
generated tend to cause cell damage [15], resulting in heart tissue injury, hence, elevation
in cardiac markers. However, the treatment of
Group III with coconut water significantly decreased the level of LDH, AST and ALT. This is
in line with the work of Bhagya et al [2].This
could be attributed by the possession of interesting components like cytokinins by the co-
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conut water. Cytokinins are group of hormones
that regulate growth, development and aging [16,
17]. They are also known as anti-aging hormones. Cytokines regulate cell division and
influence the rate at which plants age.
Coconut water is the richest natural dietary
cytokinins. It has been reported that consumption of a rich source of cytokinins such as coconut water may produce beneficial effects, and
reduce the risk of cardiovascular diseases. Furthermore, the antioxidant vitamins C and E were
significantly decreased in doxorubicin induced
cardiomyopathy when compared with control.
This may be associated with the elevation in the
generation of reactive oxygen species [18, 19].
The level of vitamin E was depleted in Group II
when compared with Group I. Doxorubicin induced cardiomyopathy is linked to oxidative
stress. Some evidence suggests that oxidative
cellular injury caused by free radicals contribute to the development of cardiomyopathy. This
damage may be associated with reactive oxygen species that promotes lipid perioxidation
[20, 21].
However, on treatment with coconut water in
Group III tends to increase antioxidant vitamins.
Vitamin C and E are important non-enzymatic
antioxidants involved in cushioning the effect
of free radicals produced during doxorubicin
induced cardiomyopathy.
Having established that the level of antioxidant
vitamins were lowest in Group II and higher in
Group III, it is indicative that the consumption
of coconut water can protect the tissue from a
high risk of oxidative damage which may be
associated with doxorubicin induced cardiomyopathy.

Conclusion:
This study indicates that consumption of coconut water possesses a cardioprotective potential.
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