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Protective Effect of Curcuma Longa (Turmeric) on Serum Aspartate Aminotransferase and
Lactate Dehydrogenase in Isoproterenol Induced Myocardial Injury in Rats
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Abstract

Cardiovascular diseases (CVDs) emerging as a major health
problem in Bangladesh due to increase prevalence of risk
Jactors. Conventional cardioprotective drugs are effective but
expensive and associated with a number of side effects.
Curcuma longa is an important source of traditional medicine
Jfor the prevention and treatment of CVDs. The objective of the
study was to evaluate the protective effect of Curcuma longa on
isoproterenol  induced myocardial injury in rats. This
experimental study was carried out in the Department of
Physiology, Dhaka Medical College, Dhaka during 2015.
Total 21 Wistar albino male rats, aged 85 to 100 days,
weighing 100 to 150 g (initial body weight) were selected for
the study. After acclimatization for 14 days, the rats were
divided into three groups. Group A (base line control group),
Group B (isoproterenol treated control group) and Group C
(Curcuma longa pretreated and isoproterenol treated group).
Each group consisted of 7 rats. On the 1 o day of experiment,
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rats were sacrificed after taking final body weight. Blood
samples were collected from the heart. Serum aspartate
aminotransferase (AST) level was estimated by Colorimetric
method and lactate dehydrogenase (LDH) level was estimated
by ELISA method. The statistical analysis was done by one way
ANOVA and Bonferroni test as applicable. In this study, the
mean initial and final body weight of the rats were almost
similar and showed no statistically significant difference
among the groups. The mean serum AST and LDH levels were
significantly (P<0.001) higher in Group B than those of
Group A. Again, these levels were significantly (P<0.001)
lower in Group C than those of Group B group. From the
results, it can be concluded thar Curcuma longa has
cardioprotective activity on isoproterenol induced myocardial
injury in Wistar albino rats.
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INTRODUCTION

Cardiovascular diseases (CVDs) remain as one of the
leading causes of death though several advancements in the
medical interventions. Among these, particularly the
ischemic heart diseases and acute myocardial infarction
(AMI) are most alarming.! Due to increase prevalence of
cardiovascular risk factors coronary heart disease increasing
in rural population of Bangladesh. The major risk factors
are hypertension, dislipidemia, diabetes mellitus, obesity,
sedentary life style, old ages and cigarette smoking.>* In
Bangladesh CVDs is an eminent medical and public health
problem and is one of the major causes of death.*

Isoproterenol (ISP) is a sympathomimatic, P-adrenergic
receptor agonist.” It is used to produce myocardial injury
in experimental animals for the evaluation of
cardioprotective agents. High doses of isoproterenol
injection destroy myocardial cells by increasing ionotropic
effect of the heart that increases myocardial oxygen
demand. It also

myocardium by generating free radicals and stimulates

causes severe oxidative stress in
lipid peroxidation. As a result, cell membrane permeability
increased and cytosolic enzymes are released into the
bloodstream. Therefore, therapeutic interventions having

antioxidants or free radical scavenging activity may be
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useful against oxidative stress associated with various

cardiovascular diseases including myocardial infarction.”"?

Spices and herbs are renowned sources of natural
antioxidants that can prevent oxidative stress. The
therapeutic effects of folk plants are mainly recognized by
the presence of flavonoids.!® In modern medicine,
flavonoids are indicated as a potential treatment for CVDs
due to its anti-inflammatory, antioxidant, and vasodilator
effects.!!

Herbal medicines are commonly used and considered as a
convenient treatment because of their safety, efficacy and
cost effectiveness as well as better compatibility. Plant
derived medicines are comparatively safer than synthetic
drugs.!? According to World Health Organization reports,
about 80% peoples of developing countries preferred
traditional medicine for their primary health care, and
about 85% of such traditional medicine derived from plant

extracts. 13

Curcuma longa Linn. [Family: Zingiberaceae] is commonly
known as turmeric. It is a rhizomatous perennial herb that
is known as the “golden spice” as well as the “spice of life.”
It is widely used as a spice, food preservative and colouring
material in India, China and South East Asia. Curcuma
longa is widely cultivated in Bangladesh. So, it is cheap and
easily available in our country.'* As a medicine, Curcuma
longa has long been used to treat many health problems
such as liver diseases, inflammation, digestive disorders and
skin diseases. Curcuma longa possess several beneficial
effects but no side effects have been reported till now.!> So

it can be consumed as a dietary product all over the year.

Some investigators observed that body weight was
significantly decreased and serum AST and LDH levels
were significantly increased in rats treated with ISP
(200mg/kg bw, subcutaneously) for 2 days. '© In
cardiotoxic rats, the body weight might be decreased as a
result of reduced intake of food. These are due to direct
toxic effects on intestinal mucosa. 7 During myocardial
injury, AST and LDH released from the myocardial cells
increased cell membrane

into the serum due to

permeability.'®

Some other researchers suggested the cardioprotective
effect of curcumin against doxorubicin induced myocardial
toxicity in albino rats. Curcumin, a major active
component of Curcuma longa significantly decreased
serum AST and LDH levels. It maintains the normal
structural and architectural integrity of myocardial cell by

stabilizing the membrane.!” Therefore, on the basis of this
background the present study was designed to evaluate the
cardioprotective effect of Curcuma longa on isoproterenol

induced myocardial injury in Wistar albino rats.

MATERIALS AND METHODS

This experimental study was conducted in the Department
of Physiology, Dhaka Medical College, Dhaka from
January to December, 2015. The protocol of this study was
approved by Ethical Review Committee (ERC) of Dhaka
Medical College. A total number of 21 Wistar albino male
rats, aged 85 to 100 days, weighing 100 to 150g were
selected for the study. The animals were purchased from
the animal house of Department of Pharmacy,
Jahangirnagar University, Savar, Dhaka. The animals were
kept in metallic case in the animal house of Institute of
Nutrition and Food Science, University of Dhaka. Before
conducting the study, they were kept in a standard
laboratory condition on a 12/12 hour light/dark cycle for
acclimatization. Total study period was 23 consecutive
days. During this period all the rats had free access to food
and water. After acclimatization for 14 days, the rats were
divided into Group A (base line control group), Group B
(isoproterenol treated control group) and Group C
(Curcuma longa pretreated and isoproterenol treated
group). Each group consisted of 7 rats. Initial body weight
of all the rats was measured on 1* day of experiment. All
groups received basal diet for 9 consecutive days. In
addition to basal diet, rats of Group A received normal
saline orally (1ml/kg body weight) using intragastric tube
for 9 consecutive days and Group B received isoproterenol
subcutaneously (150 mg/kg body weight/day) on 8™ and
9th day. Rats of Group C received ethanolic extract of
Curcuma longa orally (200 mg/kg body weight) for 9
consecutive days and isoproterenol subcutaneously (150
mg/kg body weight/day) on 8th and 9™ day. After taking
final body weight, all the rats were anaesthetized by 30%
chloroform and sacrificed on 10 day. About 5Sml of blood
were collected from the heart of each rat. The blood was
centrifuged and supernatant serum was collected and
preserved in refrigerator for biochemical analysis. Serum
aspartate aminotransferase (AST) level was estimated by
Colorimetric method?® and lactate dehydrogenase (LDH)
level was estimated by ELISA method.?! Data were
expressed as mean (+SD). The results were compared
among different groups. The statistical analysis was done
by one way ANOVA and Bonferroni test as applicable. P

value <0.05 was considered as significant.



RESULTS

The mean (zSD) inidal (I) body weights were
127.14£14.96, 127.14£11.12 and 115.71+13.97 gm on
day-1 whereas the final (F) body weight were
122.85+11.12, 112.85+11.12 and 111.71£10.67 on
day-10 in group A, B and C respectively. The mean (+SD)
initial (I) and final (F) body weight of the rats were almost
similar and showed no statistically significant difference
among the groups (Figure 1).

In this study, serum AST and LDH levels were significantly
higher (P<0.001) in Group B in comparison to those of
Group A. Again, these levels were significantly lower in
Group C than those of Group B. Moreover, LDH
(P<0.001) level was significantly higher in Group C than
that of Group A but there were no significant difference
between AST level of Group A and Group C (Table I).
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Figure 1: Mean initial and final body weight in
different groups of rats (N=21)
N = Number of rats A: Baseline control group
B: Isoproterenol treated control group
C: Curcuma longa pretreated & isoproterenol treated group

Table I: Serum AST and LDH levels in different groups
of rats (N=21)

Parameter Groups
(U/L) A B C
(n=7) (n=7) (n=7)
AST 35.70 + 2.71 | 614.92 +73.39"" | 41.38 + 2.76"**
LDH  |206.7+73.61"""| 731.59+124.41™" |452.55 + 70.75%

Values are means + SD. Statistical analysis was done by one way
ANOVA and then Bonferroni test. N= Number of rats. For
serum AST & LDH, (""p<0.001 A vs B), (*P<0.001 B vs C).
For serum LDH (*"*p<0.001 A vs C) A= Baseline control group,
B= Isoproterenol treated control group C= Curcuma longa
pretreated and Isoproterenol treated group.
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DISCUSSION

In the present study, the final body weight of all the rats
were decreased than their initial body weight, but no
significant difference were observed. Similar type of
observation was found by some other research worker.??
But some investigators observed that body weight was
significantly decreased in experimental myocardial injury.
In that study the researcher used isoproterenol (300mg/kg
bw, subcutaneously) to induce myocardial injury.??

In this study, mean serum AST and LDH levels were
significantly higher (P<0.001) in isoproterenol treated
control group in comparison to those of baseline control
group. Again, these levels were significantly lower (P<0.001)
in Curcuma longa pretreated and isoproterenol treated
group than those of isoproterenol treated control group.
Similar findings were also reported by different investigators
but they used curcumin as an alternative of Curcuma
longa.'®?* Mean serum LDH level was significantly higher
(P<0.001) in Curcuma longa pretreated and isoproterenol
treated group than that of baseline control group. But mean
serum AST level was non significantly higher among those
groups. However, almost similar type of published data was
not observed to compare these findings.

Some researcher observed that subcutaneous injection of
ISP in experimental animals causes severe oxidative stress
in myocardium resulting infarct like lesion in the heart
muscles.” It generates free radicals and stimulates lipid
peroxidation that causes irreversible damage to the
myocardial membrane in experimental myocardial
infarction.® Thus serum aspartate aminotransferase (AST)

(LDH)

significantly increased due to cell necrosis.>>?® But

and lactate dehydrogenase enzymes were
pretreatment with Curcuma longa protects myocardium
against isoproterenol induced myocardial injury which is
evidenced by improved histopathological findings of

myocardium.?’

In the present study, isoproterenol induced myocardial
injury in rats was evidenced by reduced body weight,
higher level of serum AST and LDH levels. These changes
may be due to increased production of free radicals which
initiate lipid peroxidation and subsequent myocardial cell
damage. Again, increased body weight, lower level of
serum AST and LDH in Curcuma longa pretreated and
isoproterenol treated rats suggested that Curcuma longa is
responsible for cardioprotection. This effect is possibly due
to antioxidant and free radical scavenging activity of
Curcuma longa.
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CONCLUSIONS

The result of the present study reveals that the Curcuma

longa has cadioprotective effect on isoproterenol induced

myocardial injury in rats. So, it is acceptable as a daily

source of natural antioxidant and an herbal medicine for

the prevention of cardiovascular disease.
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