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ABSTRACT 

To study the protective role of Arogh on isoproterenol induced myocardial damage in rats. 
The effect of Arogh pretreatment on isoproterenol induced myocardial damage was assessed 
by studying the levels of lipid peroxides and changes in the activity of marker enzymes such 
as creatine kinase, lactate dehydrogenase and transaminases in serum and heart tissue. In 
isoproterenol administered rats, a significant decrease was observed in the activity of marker 
enzymes in the heart with a corresponding increase in their levels in serum. Lipid peroxide 
levels increased significantly in the serum and heart. In rats pretreated with arogh, the level 
of lipid peroxides and the activity of marker enzymes were maintained at near normal values. 
Pretreatment with Arogh offered a protective effect against isoproterenol induced myocardial 
damage in rats as evidenced by LDH isoenzyme pattern and histopathological studies of 
heart tissue. 
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INTRODUCTION 

Myocardial infarction is a clinical syndrome arising 
from sudden and persistent curtai lment of 
myocardial blood supply resulting in the necrosis 
of the myocardium (1). This is followed by 
numerous pathophysiological and biochemical 
changes such as lipid peroxidation, hyperglycemia, 
hyper lipidemia etc.. 

Experimentally, Isoproterenol, a I~-adrenergic agonist 
is capable of producing gross, microscopic 
myocardial necrosis and depletion of tissue 
enzymes in the heart. Isoproterenol treated 
myocardial infarction serves as a well standardized 
model to study the beneficial effects of many drugs 
and cardiac function, since it mimics the clinical 
conditions of myocardial infarction due to ischemia 
in humans (2). 

According to practitioners of traditional medicine, a 
combinat ion of herbs exhibi ts augmented 
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therapeutic efficacy than a single herb. Arogh is 
one such polyherbal ayurvedic formulation studied 
for its antioxidant property (3). It is composed of 
nine plant ingredients - Nelumbo nucifera, 
Terminalia chebula, Zingiber officinale, Glycyn-hiza 
glabra, Hibiscus rosasinensis, Eclipta alba, Rosa 
damascena, Quercus infectoda and Hemidesmus 
indicus. 

The present communication embodies the protective 
effect of Arogh pretreatment on myocardial necrosis 
induced by isoproterenol, with reference to lipid 
peroxides and marker enzymes in the serum and 
heart. 

MATERIALS AND METHODS 

Chemicals and reagents 

Arogh, an ayurvedic formulation was gifted by Rumi 
Herbal Research Institute Private Limited, Chennai. 
Isoproterenol, cz ketoglutarate, Bovine serum 
albumin, adenosine tdphosphate were obtained from 
sigma chemical company (St.Louis, Mo, USA). All 
other chemicals used were of highest purity. 

Method of preparation of Arogh 

Arogh 5 g was added to 150 ml of boiling water 
and boiling continued for 2 min. The decoction was 
cooled, filtered and the filtrate 35 ml is considered 
to represent 5 g of Arogh. This was orally 
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administered to rats using an intra-gastric tube. 

Animals 

Adult male albino rats of Wistar strain weighing 

120 g-t50 g were used for the study. The rats 
were fed with commercial pelleted rat chow and 

given water ad lib• They were maintained under 
standard laboratory conditions with 12:12 h light : 

dark cycle. The rats were divided into four groups 

of six animals each. 

Group I Normal rats 

Group II Administered isoproterenol (20 mg/ 
100 g s.c., twice at an interval of 

24 hrs). 

Group Ill Rats pretreated rats with Arogh 
p.o (150 mg/100 g for a period of 

60 days) 

Group IV Rats pretreated with Arogh p.o 
(150 mg/100 g for a period of 60 

days) + Isoproterenol (20 mg/100 
g s.c. twice at an interval of 24 
hrs) at the end of the treatment 

period. 

At the end of the experimental period, the 
animals were anaesthetized with pentobarbital 
sodium (35 mg/kg, ip). Blood was drawn from the 

external jugular vein of the rat and serum separated 
by centrifugation. Serum marker enzymes such as 
Lactate Dehydrogenase (LDH) (4), Creatine Kinase 

(CK) (5), Aspartate transaminase (AST), Alanine 
transaminase (ALT) (6), Lipid peroxides (LPO) (7) 

and protein (8) were assayed. The animals were 
sacrificed 60 + 5 sec after the injection. Heart was 

dissected out and immediately washed in ice cold 
saline and a homogenate was prepared in 0.1M 

Tris HCI buffer (pH 7.4). The homogenate was 
centrifuged and the supematant was collected. This 
was used for the assay of marker enzymes and 
lipid peroxides. A portion of the heart tissue was 
stored in formal saline for histological analysis. The 
study was approved by the institutional animal 

ethics committee. 

Stat ist ical Analysis 

Students 't' test was used for statistical analysis. 
Values are expressed as the mean • SEM for 6 

animals in each group. 

RESULTS 

Arogh pretreatment maintained the level of lipid 
peroxide and the activities of diagnostic marker 

enzymes in the heart at near normal levels (Table 
1). A significant increase was observed in the level 
of lipid peroxides in isoproterenol treated rats 

whereas the alteration was minimized to near 

Table I. Effect of Arogh pretreatment on isoproterenol induced changes in the activities of heart 

LDH, CK, AST, ALT and lipid peroxide 

Values are expressed as mean + SEM for 6 animals in each group 

Treatment Lipid LDH CK AST ALT 
peroxide 

Control 3.45+0.12 114.37+4.21 9 .97z ' -0 .33 17.6+0.8 42.28• 

5.12• 63.15• 5.72• 10.3• 29.73• Isoproterenol 
20 mg/100 g s.c. 

Arogh 150 mgl 3.39• 110.36+3.84 9.54:1:0.36 19.3+0.84 41.21+1.7 

100 mg p.o. 

Arogh 150 mg/ 
100 g p.o. + 

Isoproterenol @ 20 mg/ 
100 g s.c. 

3.98:L--0.25 t 102.71+5.7 t 8.82+0.32 t 16.0• t 40.06+1.8 t 

The activities of AST and ALT are expressed as n moles of phosphorous liberated / sec / mg protein and 
CK expressed as p moles of phosphorous liberated / sec / mg protein. The level of lipid peroxides expressed 

as TBARS formed/ml/mg protein. 

*** p<0.001 compared with control animals. 

t p<0.001 compared with animals that animals that received isoproterenol alone. 
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normal levels in rats pretreated with Arogh. 
Isoproterenol treatment alone, showed a significant 
decrease in the activities of LDH, CK and 
transaminases (P < 0.001) when compared to 
control. Pretreatment of rats with Arogh prevented 
the decrease in the level of these marker enzymes 
(P < 0.001) by isoproterenol treatment and they 
were maintained near normal values (Table 1). 

Arogh pretreatment per se did not alter the 
activity of the serum marker enzymes such as LDH, 
CK, AST, ALT or the level of lipid peroxides when 
compared to control (Table 2). In isoproterenol 
administered rats, a significant elevation in the level 
of lipid peroxides (p < 0.001) and activity of marker 
enzymes (p < 0.001) was observed when compared 
to control. In Arogh pretreated isoproterenol 
administered rats, the alterations in the level of 
lipid peroxides was minimized and the activity of 
marker enzymes were retained at near normal 
levels. 

Histopathological  Studies 

The histopathological section of the control group 
(Fig. l a) reveals normal architecture of the 
myocardium, with intact muscle fibres. Isoproterenol 
administered heart tissue (Fig. l b) shows 
hyalini;;ation of muscle fibres, with focal cellular 
infiltration or necrosis of muscle fibre. Collection of 
inflammatory exudate is seen in the focal cells. 

The heart tissue is found to be damaged on 
isoproterenol administration. 

The heart tissue of Arogh pretreated animals (Fig. 
lc) show no changes in cardiac structure and is 
similar to that of the control group. This indicates 
that Arogh is free of toxicity. 

Figure ld, reveals the architecture of Arogh 
pretreated isoproterenol administered heart tissue. 
There is minimal damage, with mild swelling of 
muscle cells and focal cardiac muscle fibres. Thus 
Arogh pretreatment retains near normal architecture 
of the myocardium when compared with 
isoproterenol administered group. 

DISCUSSION 

The need for assessing the size of experimental 
infarction arises while evaluating the drugs for the 
beneficial effect against myocardial infarction. The 
serum enzymes viz, transaminases, creatine kinase 
and lactate dehydrogenase serve as sensitive 
indices to assess the severity of myocardial 
infarction (9). In isoproterenol treated rats, the 
increased activities of serum LDH, CK and 
transaminases accompanied by their concomitant 
reduction in the heart homogenate, confirms the 
onset of myocardial necrosis (10). 

In isoproterenol administered rats, the level of lipid 

Table 2. Effect of Arogh pretreatment on isoproterenol induced changes in the activities of serum 

LDH, CK, AST, ALT and lipid peroxide 

Values are expressed as mean + SEM for 6 animals in each group 

Treatment Lipid LDH CK AST ALT 

peroxide 

Control 2.18+0.09 74.76• 282.83+3.94 26.82r 12.14+0.48 

4.36r 140.25+5.2"** 559+2.34*** 47.08r 24.22+0.76*** Isoproterenol 
20 mg/100 g s.c. 

Arogh 150 mg/ 1.98• 76.37+2.75 285.95+1.12 27.44+1.08 12.72:1:0.52 

100 mg p.o. 

Arogh 150 mg/ 
100 g p.o. + 
Isoproterenol @ 20 mg/ 
100 g s.c. 

2.30• t 83.27+2.86 t 293.96+1.71t 29.23• t 13.70• t 

The activities of CK, LDH, AST and ALT are expressed as IU/LT. The level of lipid peroxides expressed as 
TBARS formed/ml/mg protein. 

*** p<0.001 compared with control animals. 

t p<0.001 compared with animals that animals that received isoproterenol alone. 
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Fig. 1. Histological examination of heart in control and experimental animals (Hematoxylin and 
Eosin XIO0) 

a. 

b. 

C. 

d. 

Control animals 

Isoproterenol administered 

Control animals treated with Arogh 

Isoproterenol administered animals pretreated with Arogh 

peroxides, were significantly elevated in the serum 
as well as in the heart homogenate. Free radicals 
proposed to be generated by isoproterenol, initiate 
l ipid peroxidation of the membrane bound 
polyunsaturated fatty acids, leading to impairment 
of the membrane functional and structural integrity 
(11). Myocardium contains an abundant 
concentrat ion of many enzymes and once 
metabolically damaged, releases its content into 
ECF. The decreased concentration of marker 
enzymes in the myocardial tissue of isoproterenol 
administered rats as compared to control, might 
reflect the consequences of cellular injury due to 
lipid peroxides (12). 

In Arogh pretreated isoproterenol administered rats, 
the alterations in the level of lipid peroxides and 
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activity of diagnostic marker enzymes were found 
to be near normal when compared with 
isoproterenol injected rats. This could be due to 
the protective effect of the active principles present 
in the ingredients of Arogh. T. chebula has been 
reported to act directly on the heart muscle. The 
negative chronotropic, inotropic and hypotensive 
responses observed with it might protect the 
myocardium by decreasing its overload (13). This 
activity is contradictory to the action of isoproterenol 
which is well known to increase the workload of 
the myocardium. Flowers of N. nucifera (14) and 
Z. officina/e (15) are being recommended as 
cardiotonics in traditional medicines and have been 
scientifically proved. 

T. chebula (16), H. rosasinensis (17) and E. alba 
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Fig. 2. Electrophoretic pattern of LDH isoenzymes in serum of control and experimental animals 

Lane 1 

Lane 2 & 3 

Lane 4 

Lane 5 & 6 

Normal 

Isoproterenol alone administered 

Pretreated with Arogh alone 

Isoproterenol + Arogh pretreated 

(18) have been proved to have beneficial effects 
on cardiovascular system. Experimental evidences 
reveal that E. alba (19) is able to suppress the 
elevated levels of serum transaminases and LDH 
in liver and other tissues in many experimental 
animals. The antioxidant, anti inflammatory and free 
radical scavenging properties of G. glabra (20,21), 
T. chebula (22), H. indicus (23), Z. officinale (24), 
E. alba (25) might synergistically enhance the 
efficacy of Arogh to scavenge the free radicals, 
minimize lipid peroxidation, thereby preventing 
membrane damage and leakage of enzymes. 

Electrophoretic pattern of LDH isoenzymes 

Figure 2 shows the serum LDH isoenzyme pattern 
of LDH in control and experimental rats. The 
myocardial activity of LDH is high enough to make 
it unlikely that it could be a controlling step for 
lactate metabolism by the heart. In acute myocardial 
infarction, an estimate of the infarct size may be 
formed by measuring the rate of appearance and 
disappearance of LDH1 in the blood. The LDH 
isoenzyme pattern of control (Lane 1) shows faint 
bands which is an indication of intact myocardium. 
Isoproterenol treated rats show prominent bands 
(Lane 2 & 3) of the various LDH fraction which 

could be due to necrosis of the myocardium. 
Administration of isoproterenol resulted in sharp 
increase in heart specific LDH1 and LDH5. The 
increased LDH1 isoenzyme could be due to the 
molecular adaptation of the myocardium to the 
mechanical stress of ischaemia (26). It may serve 
as a compensatory mechanism in the failing heart 
as LDH5 favours anaerobic metabolism compared 
with LDH1 (27). Pretreatment with Arogh (Lane 5 
& 6) decreased the intensity of elevation. The less 
prominent bands could be due to the minimal 
damage to the myocardium which confirms the 
cardioprotective effect of Arogh. There was no 
change in LDH isoenzyme pattern of Arogh alone 
pretreated animals (Lane 4). 

The findings of the present study suggest that the 
polyherbal formulation Arogh may offer protection 
to the myocardium by preventing the lipid 
peroxidation of membrane bound polyunsaturated 
fatty acids, thus ensuring myocardial membrane 
structural integrity and function. 
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