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INTRODUCTION 

Cardiac hypertrophy induce heart failure is one of the 

major origin of morbidity and mortality in the world. 

Cardiac hypertrophy is identified by a chronic 

physiological increase in heart muscle mass developing 

from systolic or diastolic wall stress. This happens 

normally during development, pregnancy and in 

sustained exercise.
[1]

 At cellular level, cardiac 

hypertrophy is distinguished by an increase in cell size, 

protein synthesis and reactivation of the foetal gene 

program finally induce heart failure.
[2]

 The treatment is 

usually based on the figured echocardiographic or 

magnetic resonance imaging estimate of the left 

ventricular mass.
[3] 

The medication methods for cardiac 

hypertrophy contains exercise, monitoring blood 

pressure and usage of anti hypertensive drugs.
[4]

 Spectral 

myectomy is acknowledged as a surgical treatment for 

cardiac hypertrophy that implies removing of a part of 

the septum which was hindering the blood stream from 

the left ventricle to the aorta.
[5] 

 

In recent years, the identification and characterisation of 

the molecular pathways leading to cardiac hypertrophy 

has highlighted a number of potent therapeutic targets. 

There is a huge and increasingly global burden of 

cardiovascular disease. Approximately 14 million 

individuals died of cardiovascular disease in 1990, and 

this is projected to rise to about 25 million by 2020. 

 

Losartan, a well-known drug used for the treatment of 

cardiac hypertrophy. Commonly reported side effects of 

losartan include asthenia, chest pain, diarrhea, fatigue 

and hypoglycaemia, hypotension. Recently there has 

been a change in universal trend from synthetic to herbal 

medicine, which we can state “Return to Nature”. India 

has recently been referred to as the medicinal garden of 

the world.
[6] 

 

Cardiosperum halicacabum Linn (Family: Sapindaceae) 

is a climbing plant widely distributed in tropical and 

subtropical Africa and Asia. Often found as a weed along 

roads and rivers. Indian system of medicine prescribes 

Cardiosperum halicacabum leaves for medications of 

rheumatism, stiffness of limbs and snake bites.
[7]

 Root is 

administered for bleeding piles, and nervous disease
[8] 

and as a diaphoretic, diuretic, emetic, emmenagogue, 

laxative, refrigerant, stomachic, sudorific.
[9] 

 

This plant showed various therapeutic uses such as 

antibacterial, antifungal, anti-parasitic, anti-diarrhoeal, 

anxiolytic, rubefacient, antipyretic, anti-inflammatory, 
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ABSTRACT 

Cardiac hypertrophy is regarded as a compensation mechanism to overcome the increased workload when the 

stress or injury is transient and turns detrimental on chronic conditions. The cardioprotective potential of the 

aqueous extract of Cardiospermum halicacabum was evaluated against cardiac hypertrophy induced by 

isoproterenol in male Albino Wistar rats. Isoproterenol (10 mg/kg b.w., subcutaneous., 7 days) induced cardiac 

hypertrophy in experimental rats which were simultaneously treated with the standard drug, Losartan (50 mg/kg 

b.w., oral.,7 days) and plant extract of C.halicacabum (400 mg/kg body weight for 7 days). Biochemical 

estimations of glucose, protein, cholesterol, cardiac marker enzymes namely serum glutamate oxaloacetate 

transaminase [SGOT], serum glutamate pyruvate transaminase [SGPT], lactate dehydrogenase [LDH] and 

enzymic antioxidants (SOD, catalase, glutathione peroxidase) in serum and heart tissues thus collected followed 

by histopathological analysis at the end of 7 days. Isoproterenol administered rats exhibited detrimental values of 

biochemical parameters and antioxidants which were significantly (P<0.05) restored toward normal level by the 

treatment of Cardiospermum halicacabum which also had similar effect at the histological level. Hence treatment 

with Cardiospermum halicacabum extract showed curative effect in isoproterenol administered rats. 

 

KEYWORDS: Cardiac hypertrophy, Isoproterenol, Losartan, Cardiospermum halicacabum. 
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anticonvulsant, anti-carcinogenic, anti-rheumatic, anti-

oxidant, neuro protective and hepato- protective.
[10] 

 

MATERIALS AND METHODS 

Chemicals 

Isoproterenol (ISO) was purchased from Sigma-aldrich. 

All the chemicals and drug were of analytical grade. 

 

Plant Collection and Extraction 

Cardiosperum halicacabum was collected in the month 

of December 2017 from in and around the Coimbatore, 

Tamil Nadu. The plant was identified and certified 

(BSI/SRC/5/23/2017/Tech/1956) by the Taxonomist, 

Botanical Survey of India (BSI), Southern Regional 

Centre, Coimbatore, Tamil Nadu, India. Collected whole 

plants were shade dried and ground to a coarse powder. 

The coarse powder was extracted using water (1:3)
[11]

 

cold maceration method for 48 hours which was then 

filtered and the extracts were condensed to dryness using 

rotator evaporator and crystals were obtained. Crystals 

were weighed, dissolved in distilled water and 

administrated orally to the experimental animals for the 

treatment of cardiac hypertrophy. 

 

Animals 

Male wistar rats, weighing around 100-200g procured 

from scientific suppliers were used for the study. The 

ethical clearance for handling experimental animals was 

obtained from Institutional Animal Ethics Committee 

(IAEC) (388/2018/IAEC). The animals were maintained 

under standard laboratory conditions with controlled 

humidity and temperature and acclimatized for 3 days 

before the start of the experiment. The animal house was 

well ventilated and protected in large spacious hygienic 

cages during the experiment.  

 

Experimental Groups 

The animals (male Albino Wistar rats) were divided into 

4 groups with each group containing six rats. 

 

Table 1: Experimental groups of induction and treatment of cardiac hypertrophy. 

Groups Experimental animals 

Group I Normal control rats 

Group II Isoproterenol (10 mg/kg b.w., s.c.,7 days)
[12] 

Group III Isoproterenol + Losartan (50 mg/kg b.w., oral.,7 days)
[13] 

Group IV Isoproterenol + aqueous extract of    C. halicacabum (100 mg/kg b.w., oral., 7 days)
[14] 

 

At the end of the experiment, the animals were sacrificed 

under mild chloroform anaesthesia. Blood was collected 

by cardiac puncture and the serum was separated by 

centrifugation at 3000 rpm for 20 minutes and placed 

under -20
o 

C for further studies. The excised heart tissue 

was washed several times in ice-cold saline and was 

subsequently homogenized in Tris-buffer (pH 7.4). The 

resultant homogenate was centrifuged at 3000 rpm for 15 

mins. The tissue debris was separated, and the 

homogenate was stored at -20
o
C until further use. 

 

Biochemical Parameters 

Estimation of SGOT and SGPT activities by modified 

IFCC method (Microlyn) and determination of LDH 

activity by optimised kinetic assay method 

(AUTOSPAN) followed by estimation of SOD
[15]

, 

catalase
[16]

 and glutathione peroxidase.
[17]

  

 

Histopathological Analysis 

The cleaned excised rat hearts were initially preserved in 

10% formalin immediately until tissue processing as 

transverse, 5-μm-thick paraffin, mid-ventricular sections. 

These sections were stained with haematoxylin and eosin 

(H&E) and the cellular architecture of the heart tissues 

were investigated by scanning the H&E-stained slides 

(4X).
[18] 

 

Statistical Analysis 

Data obtained was expressed as mean ± SD. Statistical 

analysis was performed by using the method of 

distribution statistics (Standard descriptive analysis) and 

analysis of means (Student „t‟ test) using R- Statistical 

Computing and Graphical Tools (formerly AT & T, 

Lucent technology). A probability of p<0.05 was 

considered significant. 

 

RESULTS AND DISCUSSION 

Phytochemical Evaluation 

The phytochemical qualitative analysis of aqueous 

extract of C.halicacabum indicates the presence of major 

phytoconstituents including alkaloids, flavonoids, 

phenols, saponins, tannins, amino acids, cardiac 

glycosides, sterols and important nutrient such as 

proteins, carbohydrates. 

 

Effects of C.halicacabum on Cardiac Marker 

Enzymes 

Levels of various cardiac marker enzymes namely 

SGOT, SGPT, LDH in the serum and heart tissue 

samples were found to be drastically elevated in 

isoproterenol induced animals when compared to that of 

control animals indicating cardiac necrosis produced by 

isoproterenol and these increased levels were decreased 

significantly by C.halicacabum treatment. 
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Table 1: Activity of SGOT, SGPT and LDH. 

Groups 
SGOT SGPT LDH 

Serum Heart Serum Heart Serum Heart 

I 0.685±0.05 0.587±0.048 0.086±0.012 0.185±0.011 1.2082±0.017 1.006±0.02 

II 0.795±0.005a* 0.41±0.01a 0.254±0.05a* 0.055±0.001a* 1.3532±0.005a* 0.776±0.009a* 

III 0.654±0.01b 0.535±0.025b* 0.107±0.004b 0.071±0.026b* 1.00±0.012b 1.09±0.003b* 

IV 0.608±0.01c* 0.486±0.02c* 0.087±0.02c* 0.067±0.016c* 0.857±0.008c* 1.075±0.005c* 

Table values are expressed by Mean±SD of 6 samples per group. Group comparison: a – Normal (I) Vs ISO (II) ; b – 

ISO (II) Vs Drug (III); c – ISO (II) Vs Plant extract (IV). Statistical significance indicated by * 

 

Increased activities in serum accompanied by their 

concomitant reduction in heart homogenate confirm the 

onset of cardiac necrosis.
[19]

 The above findings clearly 

pointed out that C.halicacabum could be highly 

cardioprotective against the cardiac hypertrophy. This 

potential of the plant may be due to the rich phenols, 

flavonoids and saponins present in it. Rutin is a 

flavonoid compound reported to have cardioprotective 

activity.
[20]   

Effects of C. halicacabum on Antioxidant Enzymes 
There was a significant decrease in the activity of SOD, 

CAT, GPx in the isoproterenol administered animals 

when compared to that of normal. However, plant extract 

administered rats showed a significant increase in the 

activity of SOD, CAT, GPx when compared to untreated 

cardiac hypertrophic rats.  

 

Table 2: Activity of SOD, CAT and GPx. 

Groups 
SOD CAT GPx 

Serum Heart Serum Heart Serum Heart 

I 4.05±0.42 5.26±0.89 3.23±0.56 2.48±0.08 29.67±0.10 24.12±0.18 

II 1.86±0.58
a* 

2.47±0.87
a* 

2.12±0.01
a* 

1.74±0.80
a* 

13.62±0.87
a* 

14.44±0.04
a* 

III 5.25±0.75
b 

4.23±0.54
b* 

3.29±0.03
b 

2.29±1.97
b* 

28.60±0.15
b 

19.06±0.07
b* 

IV 4.62±0.56
c* 

4.12±0.65
c* 

3.17±0.01
c* 

2.34±0.25
* 

18.47±0.76
c* 

24.88±0.984
c* 

Table values are expressed by Mean±SD of 6 samples per group. Group comparison: a – Normal (I) Vs ISO (II); b – 

ISO (II) Vs Drug (III); c – ISO (II) Vs Plant extract (IV). Statistical significance indicated by * 

 

Histopathological Observations 

Histopathological analysis of the scanned heart tissues of 

experimental groups revealed detrimental impact of 

isoproterenol during the induction of cardiac hypertrophy 

which all were restored similar to normal on treatment 

using losartan and plant extract as shown in figure 1. 

 

 
Figure 1: Histopathological observation of 

experimental groups. 1A: Group I (Normal): Control 

rats exhibited clear, intact homogenous myofibril 

arrangements in heart tissue with no sign of 

inflammation. 1B: Group II (ISO): Administration of 

ISO caused degenerative myofibrillar network, cellular 

necrosis, with presence of inflammatory cell infiltration. 

1C: Group III (ISO+Losartan): Losartan treatment 

rejuvenated the myofibrils and less cellular infiltrations 

were seen. 1D: Group IV (ISO+Plant extract): 

Treatment with plant extract reduced the cellular necrosis 

causing tissue rejuvenation and myofibirillar 

arrangement similar to that of normal. 

 

CONCLUSION 

The present work implies that the aqueous extract of 

Cardiosperumum halicacabum whole plant showed a 

significant decrease in the elevated cardiac marker and 

its inverse with respect to antioxidant enzymes which 

may be due to the phytochemical, Rutin present in the 

plant. To conclude, the Cardiosperumum halicacabum 

and its phytocompounds can be considered as a potent 

therapeutic lead against isoproterenol induced cardiac 

hypertrophy, due to the enhanced antioxidant potential of 

the plant. Further research is needed to isolate and 

characterize the specific bioactive compounds such as 

rutin that are responsible for the cardioprotective (anti-

hypertrophic) action and to evaluate its mechanism of 

action. 
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