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Abstract

Background: The prevalence of myocardial infarction (MI) is
increasing day by day in Bangladesh due to socioeconomic
transition. Spices and herbs are important source of remedy for
various diseases in human. Curcuma longa suggested to be
used as an indigenous medicine for the prevention and treatment
of cardiovascular disease. Objective: To observe the effect of

Curcuma longa in isoproterenol induced myocardial infarction
in Wistar albino rats. Methods: This experimental study was
carried out in the Department of Physiology, Dhaka Medical
College, Dhaka during 2015.  Twenty one Wistar albino male
rats, weighing 100 to 150 g (initial body weight); aged 85 to 100
days were selected for the study. After acclimatization for 14

days, the rats were divided into BC (Baseline control group),
ISP-TC (Isoproterenol treated control group) and CLP-ISPT
(Curcuma longa pretreated and isoproterenol treated group).
Each group consisted of 7 rats. After experiment, on the 10th
day, final body weight was taken, rats were sacrificed and blood
samples were collected from the heart. The heart was removed

and weighed. Serum creatine kinase-MB (CK-MB) level was
estimated by ELISA method and Troponin I (cTnI) level by
AxSYM method. The statistical analysis was done by one way
ANOVA and Bonferroni test as applicable. Results: In this study,
the mean percent (%) change of body weight (p<0.01), mean
serum CK-MB (p<0.001) and cTnI (p<0.001) levels were

significantly higher but mean heart weight was non significantly
higher in ISP-TC in comparison to those of BC. Again, the mean
percent (%) change of body weight (p<0.01), mean heart weight
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Introduction

M
yocardial infarction (MI) is a
condition characterized by acute
myocardial necrosis due to imbalance

myocardial infarction which can be obtained by

dietary consumption of tomato. It has no side

effects. So, it can be consumed throughout the

year as a dietary product8.

Isoproterenol (ISP) is a synthetic catecholamine

and â-adrenergic agonist that causes severe

biochemical, physiological and histological

changes in heart9. ISP is a recognized cardiotoxic

agent which has the ability to damage myocardial

cells10. Administration of high dose of ISP

initiates lipid peroxidation and destroy membrane

phospholipid resulting in myocardial cell injury

by generating highly cytotoxic free radicals11.

Serum creatin kinase (CK) and troponin I are

highly sensitive biomarker for myocardial

infarction. Myocardium contains high

concentrations of these markers which release

into the extracellular fluid when metabolically

injured12,13. Increased levels of these markers in

the serum are due to loss of functional integrity

and increased permeability of the cell membrane

indicates myocardial necrosis14.

Curcuma longa (Turmeric) is a perennial herb,

belongs to the family Zingiberaceae. It is widely

cultivated in the tropical areas of South Asia,

including Bangladesh, India, and China. The

powder or paste forms of Curcuma longa are used

as the main natural coloring and flavoring agents

in the Indian subcontinent for the preparation of

dishes. Since ancient time in Ayurvedic, folk and

traditional Chinese medicine Curcuma longa has

been used as an indigenous medicine against
gastric, hepatic, gynecological and infectious

between coronary blood supply and myocardial
metabolic demand1. A number of biochemical
changes like, hyperlipidemia, lipid peroxidation,
free radical injury, thrombosis occur in MI. As a

result, qualitative and quantitative alterations of

myocardium take place2. MI is the most common

form of ischemic heart diseases (IHD) that affects

a lot of populations in both developed and

developing countries. Though there are several

advancements in medical care and the availability

of modern drugs, cardiovascular diseases (CVD)

will be the leading cause of death globally by the

year 20203.

CVD are upcoming health issue in Bangladesh

due to industrialization and socioeconomic

development of the country. So, there is an urgent

requirement to find out cardioprotective

measures to manage the overall disease burden

in Bangladesh4. Cardioprotective drugs (e.g.

propranolol) are available in modern medicine.

But prolong use of these drugs may produce

some side effects like dyslipidemia, bradycardia,

insomnia, light-headedness5,6.

Plant extracts consist of biologically important

phytochemicals. Medicinal values of these

phytochemical made it a potential resource for

useful drugs and natural remedy for the

prevention and treatment of human diseases7.

Lycopene has cardioprotective effect against

(p<0.01), mean serum CK-MB (p<0.01) and cTnI (p<0.001) levels
were significantly lower in CLP-ISPT than those of ISP-TC group.

Conclusion: From the results, it can be concluded that Curcuma
longa may have cardioprotective effect.

Keyword: Cardioprotective, Curcuma longa, Isoproterenol, CK-
MB, cTnI.
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diseases 15-17. The most important chemical
components of Curcuma longa are a group of
compounds called curcuminoids, which include

curcumin (diferuloylmethane), demethoxy-
curcumin and bisdemethoxycurcumin18. Among
them most important active compound of
Curcuma longa is curcumin. It is extracted from
dry, powdered rhizome of Curcuma longa19. It
has helpful effects on different forms of

cardiovascular diseases like atherosclerosis,
cardiac hypertrophy, hypertension and ischemia/
reperfusion20.

Some researchers observed that heart weight was
significantly increased with relatively unchanged
body weight and  serum CK-MB and cTnI levels

were significantly increased in rats treated with
ISP (85mg/kg bw, subcutaneously) for 2 days. In
cardiotoxic rats, the heart weight might be gained
due to increased water content and edematous
intramuscular space and the serum biomarkers
level were higher due to myocardial damage21.

Some other investigators demonstrated the
protective effects of Curcuma longa on ischemia-
reperfusion induced myocardial injury and their
mechanisms in rats. Curcuma longa significantly
decreased the biochemical markers of myocardial
infarction, preserved myocardial antioxidant

status and corrected the altered hemodynamic
variables that were established by histopatho-
logical findings22.

Several other investigators also observed the
cardioprotctive effects of Curcuma longa extracts
against doxorubicin induced cardiotoxicity in rats.

Here, Curcuma longa extracts significantly
decreased the serum CK-MB level in Curcuma
longa pretreated cardiotoxic rats23.

Again, some researchers suggested that
curcumin treatment protects reperfusion injury

induced cardiac dysfunction and myocardial
injury in rats. They observed that curcumin
pretreatment improved myocardial injury by
decreasing serum levels of CK-MB and
cTnI24.Therefore, the present study was aimed

to assess the effect of Curcuma longa on serum
CK-MB and cTnI in isoproterenol induced
myocardial infarction in Wistar albino rats.

Methods

This experimental study was carried out in the
Department of Physiology, Dhaka Medical
College, Dhaka during 2015. The protocol of this
study was approved by Ethical Review
Committee of Dhaka Medical College. A total
number of 21 Wistar albino male rats with aged
85 to 100 days and weighing 100 to 150 gm 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 BC (base line control group),
ISP-TC (isoproterenol treated control group),
CLP-ISPT (Curcuma longa pretreated and
isoproterenol treated group). Each group
consisted of 7 rats.  Initial body weight of all the
rats was measured on 1st day of the experiment.
All groups received basal diet for 9 consecutive
days. In addition to basal diet, BC received normal
saline orally (1ml/kg body weight) using
intragastric tube for 9 consecutive days and ISP-
TC received isoproterenol subcutaneously
(150mg/kg body weight/day) on 8th and 9th day.
CLP-ISPT received ethanolic extract of Curcuma
longa orally (200mg/kg body weight) for 9
consecutive days and isoproterenol sub-
cutaneously (150mg/kg body weight/day) on 8th
and 9th day. After the experiment, on the 10th day
all the rats were anaesthetized by 30% chloroform
and sacrificed after taking final body weight.
About 5ml 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. The heart
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was removed, washed in ice cold saline, wiped
by tissue paper and weighed. The weight was
measured by electronic weighing scale. Serum
CK-MB level was estimated by ELISA method25

and serum cTnI was measured by AxSYM
method26. The results were compared among the
different groups. The statistical analysis was
done by one way ANOVA and Bonferroni test as
applicable. p value <0.05 was considered as
significant.

Preparation of ethanolic extract of Curcuma longa:
Rhizomes of Curcuma longa was purchased from

local market of Dhaka. The rhizomes were cleaned,
washed and dried in the sun light. Dried Curcuma
longa were grinded in an electrical grinder. Then
250 gm dried powder of Curcuma longa was
extracted with 550 ml of ethanol.  The extract was
evaporated in a rotator evaporator until a

constant weight (150ml) was obtained23.

Results

The initial and final body weights of all the rats
were almost similar and showed no statistically
significant difference among the groups. The
mean percent (%) change of body weight was
significantly (p<0.01) higher in ISP-TC in

comparison to that of BC. Again, this change
was significantly (p<0.01) lower in CLP-ISPT in
comparison to that of ISP-TC. But this change
showed no statistically significant difference
among BC and CLP-ISPT. (Table I)

The heart weight was higher in ISP-TC in
comparison to that of BC which was not
significant. Again, this level was significantly
(p<0.01) lower in CLP-ISPT in comparison to that
of ISP-TC. But there was no significant difference
between BC and CLP-ISPT. (Figure. 1)

Table I: Initial and final body weight and percent (%) change of body weight in different groups of rats (N=21)

Parameter Groups

BC (n=7) ISP-TC (n=7) CLP-ISPT(n=7)

Body weight (gm) Initial body weight (I) 127.14 ± 14.96 127.14 ± 11.12 115.71 ± 13.97

Final body weight (F) 122.85 ± 11.12 112.85 ± 11.12 111.71 ± 10.67

% change= [(F-I)/I x100]  3.07 ± 3.84  11.22 ± 4.04**  3.16 ± 3.79##

Values are means ± SD. Statistical analysis was done by one way ANOVA and then Bonferroni test. N = Number
of rats. For % change of body weight (**= BC vs ISP-TC; **= p<0.01) & (##=ISP-TC vs CLP-ISPT; ##=
p<0.01). BC= Baseline control group, ISP-TC= Isoproterenol treated control group, CLP-ISPT= Curcuma longa
pretreated and Isoproterenol treated group.

Figure 1: Heart weight in different groups of
rats (N=21)

Values are means ± SD. Statistical analysis was done
by one way ANOVA and then Bonferroni test. N =
Number of rats. For heart weight (**=ISP-TC vs CLP-
ISPT; **= p<0.01) BC= Baseline control group, ISP-
TC= Isoproterenol treated control group, CLP-ISPT=
Curcuma longa pretreated and Isoproterenol treated
group.
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The mean serum CK-MB and cTnI levels were
significantly (p<0.001) higher in ISP-TC in
comparison to those of BC. Again, mean serum
CK-MB (p<0.01) and cTnI (p<0.001) levels were
significantly lower in CLP-ISPT in comparison to

those of ISP-TC. The mean serum CK-MB
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(p<0.001) and cTnI (p<0.01) levels were

significantly higher in CLP-ISPT in comparison
to that of BC. (Table II)

Discussion

The present study revealed that, the percent (%)

change of body weight from and heart weight

were significantly higher with relatively

unchanged body weight in isoproterenol treated

control group in comparison to that of base line

control group but these changes were

significantly lower in Curcuma longa pretreated

and isoproterenol treated group when compared

with isoproterenol treated control group. Similar

types of observation were made by some other

researchers of different countries 27.

In this study, serum CK-MB and cTnI levels were

significantly higher in isoproterenol treated

control group and than those of base line control

group. Again these levels were significantly lower

in Curcuma longa pretreated and isoproterenol

treated group in comparison to those of

isoproterenol treated control group. These

findings are in consistent with those of some

other research worker but they use curcumin

instead of Curcuma longa23,28. The mean serum

CK-MB and cTnI levels were significantly higher

in Curcuma longa pretreated and isoproterenol

treated group in comparison to that of base line

control group. However, no published data are

available to compare these findings.

It has been postulated that, subcutaneous
injection of isoproterenol increase the percent
(%) change of body weight in experimental

animals may be due to decreased intake of food
and water. The heart weight was higher in
isoproterenol induced rats may be due to
increased water content, oedematous
intramuscular space, extensive necrosis of
myocardial fibers and infiltration of inflammatory

cells in the damaged tissues. But pretreatment
with curcumin significantly decreased the percent
(%) change of body weight and heart weight in
isoproterenol induced rats  and prevents
myocardial cell injury 27, 29.

Some investigators suggested that increased

level of oxidative stress and greater intensity of
inflammatory response are the main
characteristics of CVD which can be reduced by
subsequent treatment of curcumin. It inhibits
oxidative stress by decreasing superoxide
generation, rising in catalase activity and

reducing NADPH activity. It also reduces
inflammatory response by reducing NF-kB
activation and suppressing the gene expression
of inflammatory cytokines, like TNF-α, IL-1and
IL-6 20,30.

In the present study, isoproterenol induced

myocardial infarction in rats was evidenced by
increased percent (%) change of body weight,
increase  heart weight and higher levels of serum
CK-MB and cTnI levels. Again, decreased
percent (%) change of body weight, heart weight

Table II: Serum CK-MB and Troponin-I levels in different groups of rats (N=21)

Parameter Groups

  BC (n=7)  ISP-TC (n=7) CLP-ISPT(n=7)

CK-MB (U/L) 12.84 ± 2.80 51.47 ± 10.65*** 33.87 ± 6.81##

Troponin-I (ng/ml) 1.48 ± 0.28 8.13 ± 1.78*** 4.77±1.26###

Values are means ± SD. Statistical analysis was done by one way ANOVA and then Bonferroni test. N= Number of
rats. For CK-MB (***=BC vs ISP-TC; ##=ISP-TC vs CLP-ISPT) For Troponin I (***=BC vs ISP-TC; ###=ISP-
TC vs CLP-ISPT) (*** = p<0.001; ## = p<0.01; ### = p<0.001) BC= Baseline control group, ISP-TC= Isoproterenol
treated control group, CLP-ISPT= Curcuma longa pretreated and Isoproterenol treated group.
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and lower levels of these biochemical markers
were observed in Curcuma longa pretreated and
isoproterenol treated rats compared to

isoproterenol treated control group. Therefore,
it has been observed that Curcuma longa has
cardioprotective effects which are most likely due
to antioxidant and free radical scavenging
activity.

Conclusion

From this study, it can be concluded that

Curcuma longa (Turmeric) can prevent
isoproterenol induced myocardial injury in rats.
Thus, it can be used as home remedy that reduces
premature death resulting from myocardial
infarction.
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