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Abstract

The objective of the present study was to investigate the effect of pretreatment with Butea
monosperma on isoproterenol (ISO)-induced cardiotoxicity and cardiac hypertrophy in rats.
Methods: Albino male Wistar rats (250-300 g) were evenly divided into following groups:
Control group (2% acacia solution (2ml/kg p.o.) orally for 18 days and water IP from days 9—18).
ISO group (olive oil 2 mL/kg orally for 18 days and ISO 1 mg/kg IP from days 9-18); BM
(300mg/kg)+ ISO: Animals were administered with BM (300mg/kg p.o.) for 18 days and injected
with Isoproterenol from 9% day (1ml/kg IP). BM (600mg/kg) + ISO: Animals were administered
with BM (600mg/kg p.o.) for 18 days and injected with Isoproterenol from 9% day (1ml/kg IP).
Co Q10 (100mg/kg) + 1SO: Animals were administered with Co Q10 (100mg/kg p.o.) for 18 days
and injected with Isoproterenol from 9% day (1ml/kg IP). And the twenty-four hours after the
last dose of water or ISO, the rats were anesthetized, and an ECG was recorded. Blood was
withdrawn by retro-orbital puncture for estimation of serum creatine kinase-MB (CK-MB)
isoenzyme levels, lactate dehydrogenase (LDH) levels, and aspartate aminotransferase
activities. The animals were euthanized using an overdose of ether. The hearts of 6 animals from
each group were used for estimation of superoxide dismutase (SOD) activity, reduced
glutathione (GSH) concentration, lipid peroxidation (LPO), malondialdehyde (MDA), and total
protein concentration. Results: A total of 30 rats (6 in each group) were used in this study; all
rats survived to study end. Compared with the control group, the ISO-treated rats had a
significant change in the endogenous antioxidants (ie, significantly higher myocardial MDA
concentration [P < 0.001]; significantly lower myocardial GSH concentration [P <0.001] and SOD
activity [P < 0.01]); and significantly higher serum activities of marker enzymes (eg, CK-MB [P <
0.001] and LDH [P < 0.001]). Compared with the ISO group, the BM 300 mg/kg + I1SO group had
a significant change in the endogenous antioxidants (ie, significantly lower MDA concentration
[P < 0.001]; significantly higher myocardial GSH concentration [P < 0.001] and SOD activity [P <
0.001]); and significantly lower serum activities of marker enzymes (eg, CK-MB [P < 0.05] and
LDH [P < 0.001]. Conclusion: Pretreatment with BM (1300 mg/kg) for 18 days was associated
with moderate protection against ISO-induced cardiotoxicity and cardiac hypertrophy, and with
lower myocardial injury by preserving endogenous antioxidants and reducing LPO in rat heart.
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INTRODUCTION

Cardiac hypertrophy can be defined as a physiologic
and pathologic response which is due to increase the
functional demand or specific hormonal stimulation.
Cardiac hypertrophy is itself a predictor of
cardiovascular morbidity and mortality, independent
of hypertension and coronary diseases (2, 7). Cardiac
hypertrophy is an adaptive response of the heart
muscle to a wide variety of intrinsic and  extrinsic
stimuli.

Isoproterenol is a potent, non-selective beta-
adrenergic agonist. It possesses inotropic and
chronotropic actions enhance normal myocardial
function at the expense of elevating myocardial
oxygen consumption, and consequently, coronary
blood flow. Isoproterenol decreases protein
degradation rates and content of ATP which accounts
for increase in heart weight and also produces
myocyte necrosis, even when applied in low doses
with chronic infusion. This necrosis is followed by
increased fibrosis and hypertrophy. Isoproterenol-
induced myocardial hypertrophy is accompanied by
enhanced NHE-1 activity and expression (3).
Hypertrophy may be due to increased myocardial
loading, which is a direct result of adrenergic
hormone stimulation of the heart, or as a
compensation for myocyte loss (1).

Butea monosperma (Lam.) is commonly known as
Flame of forest, palas, palash, mutthuga, belongs to
the family Fabaceae. It is seen throughout India,
Burma and Ceylon except in very acrid parts. This
plant is a host tree for lac insect (4, 6). It is well
known traditional plant and reported to have
hepatoprotective acitivity (14), antioxidant activity
(9), anti-convulsive activity, nootropic activity (5) and
anti oestrogenic activity (12). The plant was known
to possess antioxidant activity, but cardio protective
was not reported. Hence the present study reports
the cardio protective activity of Butea monosperma
flowers against Isoproterenol induced cardiac
hypertrophy in rats.

MATERIALS AND METHODS

PLANT MATERIAL

Flowers of Butea monosperma were collected locally
in Hyderabad, AP, India. The material was
authentified by Dr. K Madhava Chetty, Sri
Venkateshwara University, Tirupati, AP, India. The
flowers were washed under running water, air dried
and finely powdered using herbal grinder. The
material was stored at room temperature in zipped
plastic bags and used as test drug.
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CHEMICALS

Isoproterenol HCL was purchased from Samarth Pvt
Ltd (Mumbai, India). Coenzyme Q 10 was purchased
from Universal Medicare Pvt Ltd (Mumbai, India). All
other reagents and chemicals used in entire study
were of analytical grade.

EXPERIMENTAL ANIMALS

Male rats of wistar strain weighing between 200-
250gms were used for study. All the rats were
purchased from National Institute of Nutrition (NIN).
The animals were fed ad libitum with standard pellet
diet and had free access to water.

EXPERIMENTAL PROTOCOL

All the rats were grouped into 5 groups consisting of
six animals in each group.

Group-1: Control group: Animals were administered
with 2% acacia solution (2ml/kg p.o.) for 18 days and
distilled water from 9t day (1ml/ kg IP).

Group-2: Isoproterenol group: Animals were injected
with Isoproterenol from 9t day (1ml/kg IP).
Group-3: BM_(300mg/kg)+ 1SO: Animals were
administered with BM (300mg/kg p.o.) for 18 days
and injected with Isoproterenol from 9" day (1ml/kg
IP).

Group-4: BM _(600mg/kg)+ 1SO: Animals were
administered with BM (600mg/kg p.o.) for 18 days
and injected with Isoproterenol from 9t day (1ml/kg
IP).

Group-5: Co Q10 (100mg/kg)+ ISO: Animals were
administered with Co Q10 (100mg/kg p.o.) for 18
days and injected with Isoproterenol from 9" day
(1ml/kg IP).

On 18" day of treatment period all the animals were
anestheized with anesthetic ether and blood samples
were collected from retro orbital plexus using micro
capillary technique. The serum was separated by
centrifugation method and used for estimation of
cardiac biomarkers (SGOT, CKMB). Animals from all
groups were sacrificed by cervical dislocation and
hearts were dissected out. They were immediately
washed with ice cold saline and weighed
immediately on Single Pan Electronic Balance
(Precisa 205 ASCS). The hearts were then minced and
homogenized in chilled tris hydrochloride buffer
(10mM, pH 7.4) to a concentration of 10% w/v. The
homogenate was centrifuged at 7000 rpm at 25
minutes using Remi C-24 high speed cooling
centrifuge. The clear supernatant was used for the
determination of MDA, GSH and AST.

BIOCHEMICAL ESTIMATIONS

Reduced glutathione (GSH) content was estimated
using Trichloroacetic acid (TCA) and 5,5’-dithiobis (2-
nitrobenzoic acid) reagent (DTNB) previously
described by Moron et al. (1979). Homogenate of
myocardial tissue in Thiobarbituric acid (TBA) was
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used for estimation of malondialdehyde content
(MDA content) according to Slater and Sawyer
(1971).

HISTOPATHOLOGICAL STUDIES

At the end of the study the lower portions of the
heart were excised and fixed in 10% neutral formalin
solution. These were embedded in paraffin and
sections of 5 um thickness were cut and stained with
hematoxylin and eosin (H and E). Then these sections
were examined under light microscope and
photomicrographs were taken.

STATISTICAL ANANLYSIS

The statistical analysis for biochemical parameters
was performed using statistical software Graph pad
Prism 3.0. The results were expressed as meanSEM.
These results were analyzed using One way ANNOVA
followed by Dunnett't’ test. The values were
statistically significant at p<0.01.
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RESULTS:

It has been found that, there is a change in
biochemical parameters like SGOT, serum creatine
kinase, lipid peroxidation, reduced glutathione and
heart weight. Treatment with BM(300mg/kg) have
good and quite comparable with that of standard
drug on reduction of SGOT. When concerned with
SGPT both the treatments [BM (300mg/kg) and BM
(600mg/kg)] have reduction nearer to standard drug.
In case of lipid peroxidation, treatment with BM
(600mg/kg) have good effects. The heart to body
weight ratio in the treatment with BM (600mg/kg) is
having good results and quite comparable with the
standard drug.

From this investigation it is concluded that the
treatment with BM (600mg/kg) of Butea
monosperma Linn possess cardioprotective activity
and was not with that of positive control.

Table -1. Effect of BM on serum Glutamate Oxaloacetate Transaminase (SGOT) levels in isolated Heart of
male wistar rats in Isoproterenol induced cardiac hypertrophy.

Group

IU/L

Control group (n=6)

ISO group (n=6)

BM (300mg/kg) +SO (n=6)
BM (600mg/kg) +ISO (n=6)
CoQi0(100mg/kg) +ISO (n=6)

8.166667+11.72035
141.8571+7.266311###
64.33333£22.8444%**
58.33333£20.48089***
46.16667+13.39278***

Figure -1. Effect of BM on serum Glutamate Oxaloacetate Transaminase (SGOT) levels in isolated Heart of
male wistar rats in Isoproterenol induced cardiotoxicity & cardiac hypertrophy.
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Values are expressed as mean + SEM. Data analyzed by one-way ANOVA followed by Bartlett's test for equal variances. ### p<0.001
as compared with control group. ***p<0.0001 as compared with ISO group.

Table-2. Effect of BM on serum Creatinine kinase (CKMB) levels in isolated Heart of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy.

Group

u/L

Control group (n=6)

ISO group (n=6)

BM (300mg/kg) + 1SO (n=6)
BM (600mg/kg) +ISO (n=6)
CoQi0(100mg/kg) + 1SO (n=6)

18.66667+20.85825
188+82.87822###
80.33333£43.99394**
68.5£21.47324***
54+15.70987***
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Figure-2. Effect of BM on serum Creatinine kinase (CKMB) levels in isolated Heart of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy.
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Values are expressed as mean + SEM. Data analyzed by one-way ANOVA followed by Tukey's Multiple Comparison
Test. #itt p<0.001 as compared with control group. ***p<0.0001 as compared with I1SO group. **p<0.001 is compared
with ISO group.

Table-3. Effect of on lipid peroxidation (MDA) concentration in isolated Heart of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy.

Group MDA (nMol/mg of protein)
Control group (n=6) 2.786+0.476834

ISO group (n=6) 4.815+0.636372 ##

BM (300mg/kg)+ 1SO (n=6) 2.946+1.011353 *

BM (600mg/kg)+ISO (n=6) 2.946+1.035135 *
CoQio0(100mg/kg) + 1SO (n=6) 2.521+0.305012 **

Figure -3. Effect of BM on lipid peroxidation (MDA) concentration in isolated Heart of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy
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Values are expressed as mean + SEM. Data analyzed by one-way ANOVA followed by Tukey's Multiple Comparison
Test. ## p<0.001 as compared with control group. **p<0.0001 as compared with ISO group. *p<0.001 is compared with
I1SO group.

Table-4. Effect of BM on reduced glutathione (GSH) concentration in Hearts of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy.

Group GSH (pg/mg of protein)
Control group (n=6) 27.057+1.032146

ISO group (n=6) 16.136+2.3254 ##

BM (300mg/kg) + ISO (n=6) 23.88+1.399331 ***
BM (600mg/kg) +ISO (n=6) 24.3375+1.28586 ***
CoQio (100mg/kg) + 1SO (n=6) 25.66895+1.28586 ***
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Figure -4. Effect of BM on reduced glutathione (GSH) concentration in isolated Heart of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy
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Values are expressed as mean + SEM. Data analyzed by one-way ANOVA followed by Tukey's Multiple Comparison
Test. ### p<0.001 as compared with control group. ***p<0.0001 as compared with ISO group.

Table-5. Effect of BM (300 and 600mg/kg) on Heart weight/Body weight ratio in male wister Rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy.

Group Heart weight/ Body weight Ratio
(mg/g)

Control group (n=6) 0.002528+0.000425

ISO group (n=6) 0.004932+0.000679###

BM(300mg/kg)+ I1SO (n=6) 0.003375+0.000419***

BM (600mg/kg)+ISO (n=6) 0.002797+0.000241***

CoQio (100mg/kg) + 1SO (n=6) 0.002728+0.000405***

Figure -5. Effect of BM on Heart weight to Body weight ratio in isolated Heart of male wistar rats in
Isoproterenol induced cardiotoxicity & cardiac hypertrophy

0.006+
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Values are expressed as mean + SEM. Data analyzed by one-way ANOVA followed by Bartlett's test for
equal variances. ### p<0.001 as compared with control group. ***p<0.0001 as compared with ISO group.

extrinsic stimuli. Cardiac hypertrophy due to an
increase in ventricular wall thickness is a common
feature for various cardiovascular conditions like

DISCUSSION
Cardiac hypertrophy is an adaptive response of the
heart muscle to a wide variety of intrinsic and
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hypertension, myocardial infarction and type-2
diabetes. ISO is a beta-adrenergic agonist has been
reported to cause oxidative stress in myocardium
resulting in infarct like necrosis of the heart muscle.
In ISO induced myocardial infarction there is
enhanced free radical formation due to auto
oxidation of ISO and leads to peroxidation of
membrane bound polyunsaturated fatty acids
leading to permeability changes in the myocardial
membrane, intracellular calcium overload and
irreversible damage. Among various transducers of
intracellular signaling pathways implicated in
hypertrophic response, the role of calcineurin (Ca2+
- calmodulin dependent protein phosphatase) in
cardiac hypertrophy is rapidly gaining importance in
view of the well-recognized significance of reversible
protein phosphorylation in hypertrophy (10). The
vulnerability of Fe3+ in the bimetallic active centre of
calcineurin to reactive oxygen species (15) offers an
opportunity to evolve alternate strategies for
controlling  cardiac  hypertrophy by  using
antioxidants. We thus examined the effect of BM to
alleviate Isoproterenol induced cardiac hypertrophy.
Isoproterenol (1 mg/kg for 10 days) treated rats
significant increased MDA content, SGOT levels and
CKMB levels in cardiac tissues and the highly
significant reduction in cardiac tissue levels of
protective biological antioxidant enzymes like GSH
indicated oxidative stress. These results correlate
with previous studies which have demonstrated the
involvement of oxidative stress and lipid
peroxidation in Isoproterenol induced cardiotoxicity
and cardiac hypertrophy. The result indicated that
the treatment with BM (300mg/kg) and BM
(600mg/kg) significantly increases the GSH levels and
decrease the MDA, SGOT and CKMB level, thus
indicating a cardioprotective effect of BM. Almost
the results of BM (300mg/kg) and BM (600mg/kg)
are comparable. Our study demonstrated that BM
reduced the Isoproterenol induced cardiac
hypertrophy in male wistar rats. BM significantly
reduced lipid peroxidation increased the level of GSH
in Isoproterenol cardiac hypertrophy.

CONCLUSION

The results showed that administration of BM
(300mg/kg) extract improved the biochemical
marker levels indicating decrease in oxidative stress
as evident by increased level of GSH, and with
decreased production of lipid peroxidation (MDA).
Also, BM (300mg/kg) reduced the SGOT and
CKMBMB levels which are increased due to I1SO
administration. Antioxidant and cardioprotective
activities were observed in the ISO model by CoQio
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(100mg/kg) and BM but CoQ10(100mg/kg)
(standard) showed better effect than BM.

It is concluded that BM (300mg/kg) may moderately
protect the myocardial tissue against Isoproterenol
induced cardiac hypertrophy and Pressure Overload
Induced cardiac hypertrophy in male wistar rats.
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