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ABSTRACT:
This study was designed to investigate the cardioprotective activity of poly herbal formulation Medohar vati in isoproterenol (ISO)- induced myocardial
necrosis in rats. Animals were treated with Medohar vati (150 and 300 mg/kg for 21 days) and Carvedilol (10mg/kg for 7 days) to the rats treated with ISO (85
mg/kg, sc) on the 22th and 23rd days. The group only treated with ISO demonstrated elevated level of Lactate dehydrogenasa (LDH), Creatine kinase (CK-MB)
and CK- NAC in serum which was restored with all the prophylactic treated groups such as Carvedilol and both the doses of Medohar vati. Similarly the
abnormal electocardiographic changes like RR and PR interval, QRS duration, QT segment was normalized by Carvedilol and with both the doses of Medohar
vati. The results were supported by the histopathological analysis. To conclude Medohar vati was found to be cardioprotective against ISO induced myocardial
damage in rats.
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INTRODUCTION:
Cardiovascular diseases are the major health problem of
advanced as well as developing countries of the world.
Hypertention is the common cardiac disease followed by
ischemic heart disease (IHD) 1. Myocardial infarction (MI) is
the acute condition of necrosis of the myocardium that occurs
as a result of imbalance between coronary blood supply and
myocardium demand2.
Some modern drugs like organic nitrates, calcium channel
antagonist and β-blockers are effective in preventing the heart
disorders; their use is often limited because of their side
effects and adverse reactions3. So the wide variety of plants
and its active principles, with minimal side effects, provide
an alternate therapy for heart disease. Herbal medicines are
increasingly gaining greater acceptance from the public and
medical profession due to greater advances in the
understanding of the mechanisms by which herbs positively
influence health and quality of life4.
The
marketed
polyherbal
formulation
(ayurvedic
formulation) Medohar vati each 500mg tablet consisting of
dried powder extract of plants such as Emblica officinalis
(94.93mg), Terminalia belerica(94.93mg), Terminalia
chebula(94.93mg), Picrorhiza kurroa(14.13mg), Operculina
turpethum (14.13mg), Embelia ribes(28.60mg), Commiphora
mukul(86.15mg),
Terminalia
chebula(28.60mg),
Asphaltum(14.30mg), Acacia Arabica (28.60mg), Gum
acacia, Talcum, Aerosil, Magnesium stearate claims that it
can be used for the treatment of obesity and hyperlipidemia
which are the main causes of cardiac disorders5. So the
present study was designed to explore the cardioprotective
activity of poly herbal formulation Medohar vati in ISO
induced MI in rats.
MATERIAL AND METHODS:
Experimental animals:
Wistar rats of either sex weighing 140-160 gm were used.
Rates were maintained on a standard diet and water ad
libitum. All animals were housed at ambient temperature
(21±1°C) and relative humidity (55±5%) with fixed 12h/12h
light/dark cycle. Animals had free access to standard pellet
diet and water given ad libitum. The experimental protocol
was approved by Institutional Animal Ethical Committee as

per the guidance of committee for the purpose of Control and
Supervision of Experiments on Animals (CPCSEA).
Drug and dosage:
The poly-herbal formulation “Medohar vati” was
manufactured and supplied by Divya Pharmacy Ltd., India.
The formulation was administered at doses of 150 mg/kg p.o
and 300 mg/kg p.o in the form of suspension prepared in
water. The doses were selected based on the human dose
mentioned in the ayurvedic literature. Isoproterenol
hydrochloride was purchased from Sigma Aldrich, Germany;
Carvedilol was purchased from Cipla Pharmaceutical Ltd,
India. CK-MB, CK-NAC Combi kits were procured from
Lab-Care diagnostic, Pvt.Ltd,Mumbai and LDH kits kits
were procured from Accurex, India.
Treatment:
Albino Wistar rats were divided into five groups of 6 animals
each. Group I served as control (normal saline, p.o) Group II
was treated with ISO (85 mg/kg, s.c) Group III served with
standard drug (10 mg/kg, p.o) Group IV served with test drug
(150 mg/kg, p.o) and Group V served with test drug (300
mg/kg, p.o).
Method6:
The Wistar rats weighing between 140-160 gm were
randomly divided into 5 groups of 6 animals each. At the end
of the treatment period, Isoproterenol (ISO) (85 mg /kg, s.c)
was administered to all the animals (except the normal
control) for two consecutive days. Forty eight hours after
the first dose of ISO, the animals were anesthetised
with ketamine (75mg/kg, i.p) and xylazine. (8.0 mg/kg,
i.p) and blood was withdrawn by retro-orbital puncture.
Serum was separated by centrifugation for the estimation
of biomarkers Lactate dehydrgenate (LDH), Creatinine
kinase iso enzyme-MB (CK-MB) and Creatinine kinase
isoenzyme-NAC (CK-NAC). E.C.G recordings were made
for each animal using lead II method.
Group I: animals kept as normal control (without pretreatment).
Group II: animals kept as toxic control (Isoprotrenol only).
Group III: animals treated with Carvedilol (CLOL-10
mg/kg, p.o) for 7 days and subjected to ISO toxicity.
Group IV: animals treated with low dose of Medohar vati
(MV-150) for 21 days+ ISO.
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Group V: animals treated with high dose of Medohar vati
(MV-300) for 3 weeks + ISO.
Electrocardiogaphic studies7:
Under anesthetic conditions induced by combination of
ketamine hydrochloride (75 mg/kg, ip) and xylazine (8.0
mg/kg, ip), leads were attached to the dermal layer of both
the front paws and hind legs and recording were made with
the help of computerized ambulatory ECG system.
Histological analysis:
Heart sections were prepared from one heart from each
group, stained with Hematoxylin and Eosin (H&E) and
change in histology were observed. The myocardial damage
was determined by scoring method depending on the severity
as follows20, no change=0 score; mild=1 score (focal
myocytes damage or small multifocal degeneration with
slight degree of inflammation); moderate=2 score (extensive
myofibrillar degeneration) and marked=3 score (necrosis
with diffuse inflammation).
Statistical analysis:
Results are expressed as mean ± SE. Statistical significance
was assessed using One-way Analysis of variance (ANOVA)
followed by Tukey-Karmer multiple comparison tests.
P<0.05 was considered significant.
RESULT:
Effect on LDH and CK-MB and CK-NAC activities
(Table 1) - The LDH, CK-MB and CK-NAC activities were
significantly increased in groups treated with isoproterenol
compared to normal control. Prophylactic administration of
MV-150, MV-300 and CLOL showed significant fall in
LDH, CK-MB and CK-NAC activities in serum compared to
ISO control.
Effect on histological score (Table 1) - Myocardial integrity
was disturbed by administration of isoproterenol for two
consecutive days that was evident with significant rise in
histological score compared to normal control (Table 1).
Isoproterenol injections caused necrosis of cells with
degeneration of myofibril and increased interstitial space.
Prior treatment of animals before subjected to isoproterenol
induced myocardial damage with MV and CLOL showed
significant fall in histological scores compared to ISO
control. High dose of MV found to cause mild multifocal
degeneration with slight inflammation effect of combined
therapy of CLOL with high dose of MV showed least
multifocal degeneration, mild inflammation with reduction in
interstitial space.
Effect on electocardiographic parameters (Table 2) Electrocardiographic determination revealed a significant
increase in heart rate of ISO control compared to normal
control. Prior treatment of animals with Carvedilol and MV150/300 resulted in significant fall in elevated chronotropic
values compared to ISO control. Subcutaneous
administration of isoproterenol for two consecutive days
showed enlargement of QRS duration and QT interval
compared to normal control. Prior treatment of animals with
Carvedilol, MV-150 and MV-300 caused restoration of QRS
duration and QT interval to normal conditions compared to
ISO control. Increase in PR and RR intervals were noted in
ISO control animals compared to normal control.
Prophylactic administration of MV-150/300 and Carvedilol
showed recovery from abnormal PR and RR interval.
DISCUSSION:
The aim of the present study was to evaluate the role of poly
herbal formulation Medohar vati for its cardioprotective
activity in Isoproterenol (ISO) induced myocardial necrosis

in rats. The result revealed beneficial effect of Medohar vati
in Isoproterenol (ISO) induced myocardial necrosis rats.
Isoproterenol (ISO) induced myocardial necrosis is a well
known standard model to study the beneficial effect of many
drugs on cardiac dysfunction8,9. ISO is a β-adrenergic agonist
that causes severe stress in myocardium and necrotic lesions
in the heart muscles. ISO induced myocardial injury involves
membrane permeability alterations, which brings about the
loss of functions and integrity of myocardial membrane.
Myocardial infarction is induced by Isoproterenol in rats has
been shown to be accompanied by hyperglycemia,
hyperlipidemia
and
increase
in
serum
creatine
phosphokinase,
alanine
aminotransferase,
aspartate
aminotransferase and lactate dehydrogenase activities10,11.
The mechanism proposed to explain isoproterenol induced
cardiac damage involves generation of highly cytotoxic free
radicals through autooxidation of catecholamine and has been
implicated as one of the causative factor12,13,14.
A number of pathophysiological mechanisms have been
reported to explain the ISO-induced myocardial damage,
including altered permeability, increased turnover of
norepinephrine, and generation of cytotoxic free radicals on
autooxidation of catecholamine. Free radical-mediated lipid
peroxidation and consequent changes in membrane
permeability are the primary factors for cardiotoxicity
induced by ISO15. Oxidative stress increases cAMP levels by
exhausting ATP and decreases sarcolemmal Ca+2 transport,
resulting in intracellular calcium overload, which leads to
ventricular dysfunction and contractile failure in rat heart16.
Excessive activation of sympathetic system by isoproterenol
accompanied by vagal hypo activity produces severe
myocardial damage. This is evident by disturbances in
electrocardiography due to isoproterenol. The cholinergic
blockage has a direct impact on ECG by extension of QT
interval. The prolongation QT interval at times of myocardial
stress is an indication of arrhythmias and sudden cardiac
collapse17,18.
As mentioned earlier, Medohar vati contains 9 different
constituents and survey on the activities of the constituents
revealed that Terminalia chebula , Embica officinalis ,
Commiphora mukul are reported to be effective in cardiac
condition. Terminalia chebula contains glycoside, tannic
acid, terchebin, vitamin C. Embelica officinalis contains
Gallic acid, tannic acid, albumin, cellulose and other
minerals. Commiphora mukul contains mainly steroids,
diterpenoid, carbohydrates and aliphatic esters. The other
constituent of Medohar vati are Terminalia belerica,
Picrorhiza kurroa, Operculina turpethum, Embelia ribes,
Terminalia chebula, Asphaltum5.
Prophylactic therapy of MV-150/300 mg/kg and CLOL
(10mg/kg) was potent enough to avoid the prolongation of
QT interval indicating absence of arrhythmias and
cardioprotective potential. Similarly, abnormally elevated
QRS duration, PR and RR intervals are also predictors of
myocardial damage. Prior treatment of animals with MV150/300 mg/kg and carvedilol showed substantial
normalisation in electrocardiographic determinations and
diminish the permeability of endogenous biomarkers to
extracardiac regions. Among both the doses high dose of MV
was found to be more effective.
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Heart tissue from rats.
1—normal control (a=normal texture of cell); 2—isoproterenol (ISO) control (a=necrotic cells with degeneration of myofibril, b=increased interstitial space);
3—carvedilol group (a=recovery from necrosis with mild inflammation, b=less interstitial space); 4—animals pretreated with MV (150 mg/kg, po for 21 days)
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TABLE 1—Effects of Medohar vati and carvedilol on LDH, CK-MB, CK-NAC level in serum and Histopathological score in isoproterenol induced
myocardial infarction
Treatment
Normal control
ISO control
Carvedilol
Medohar vati-150mg/kg
Medohar vati-300 mg/kg

CK-MB
75.97±3.54
398.69±13.22***
115.63±2.94**°°°
201.93±4.34***°°°
143.33±4.41***°°°

Blood serum levelU/L
CK-NAC
198.56±6.63
396.07±8.52***
228.54±9.27°°°
299.79±7.74***°°°
238.76±0.91**°°°

Histhopathological score
LDH
232.33±34.31
980.59±17.55***
457.55±10.67***°°°
630.37±15.19***°°°
534±19.35***°°°

0.33±0.03
2.84±0.04***
0.53±0.01*°°°
1.18±0.05***°°°
0.52±0.08*°°°

TABLE 2—Effects Medohar vati and propranolol on electocardiographic parameters in isoproterenol induced myocardial infarction
QRS duration
QT segment
RR interval
PR interval
Treatments
Heart rate
(ms)
(ms)
(ms)
(ms)
209±2.88
160±0.0
198.33±4.41
223.97±4.64
70±5.35
Normal control
380±5.77***
245±5***
301.32±4.80***
385.57±2.74**
235±7.21***
ISO control
210±5.77•••
165±15•••
217.80±3.87•••
263.48±5.90**•••
100±3.75*••
Carvedilol
235±2.88**•••
175±5•••
225.83±6.50*•••
301.29±4.73***•••
100±2.55•••
Medohar vati-150mg/kg
•••
•••
•••
***•••
218±4.41
211.80±7.44
80±3.63•••
170±10
274.84±3.35
Medohar vati-300 mg/kg
All values are mean ± SEM, n=6, *** P<0.1, *** P <0.01, *** P <0.001 when compared to normal control; °P <0.05, °° P <0.01, °°°P <0.001 compared to ISO
control.
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