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ABSTRACT

Cassia tora is an herbal medicinal plant and it is used to cure different disorders. The present study was involved in
cardioprotective activity of leaves of Cassiatora on SO induced myocardial injury. Male wistar rats are divided into five
groups of six animals each. All the grouped rats were pre-treated with the extract and standard (propranolol) either s.c. or
orally for 1 week. Then, they were given 5.25 and 8.5 mg/kg isopreterenol s.c. on two consecutive days. Early treatment
with extract of Cassia tora 100mg/kg, 200 mg/kg showed significant decrease in level of serum marker enzymes aspartate
transaminase (AST), lactate dehydrogenase (LDH), alanine transaminase (AL T), alkaline phosphatase (ALP), changes in
the oxidative stress markers like lipid peroxidase (LPO), glutathione (GSH), catalase (CAT), and superoxide dismutase
(SOD) caused by 1SO (5.25 and 8.5). the defence action of leves of Cassiatora concluded by observing histopatholgy and
are more consistant at 200mg/kg. Hence, we conclude that pretreatment with extract of leaves of Cassiatora more barrier

aganist the | SO induced myocardia injury.
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INTRODUCTION

Myocardial infarction is ischemic necrosis of portion of
myocardium due to sudden occlusion of branch of
coronary artery. It isthe one of serial cause of the death in
US and other developed countries. Mainrisk factorsfor the
MI is the atherosclerosis of coronary artery?, calcium
reduction, generation of free radicals, oxidative
metabolism of catecholamines, these oxidative products
impact on the cardiac myocyte membrane and also depress
the cardiac contractile function, prior to which damagein
the mitochondria, sarcotubular system and contractile
functions?. Previous literature has shown that 1SO causes
the cadiotoxicity by increasing the generation of free
radicals via a different oxidative products®. These
oxidative free radicals may increase the membrane
permeability by promoting the lipid peroxidation, which
leads to the cardiac injury*. Cassia tora Linn.
(Caesalpinaceag) is a smal annual herb or under shurb
growing as common weed in Asia countries. It is found as
a weed throughout India, univerdy in wild state in
Himachalpradesh, Bihar, and Orissa. Constituent an
ayurvedic preparation “dahughnavati” which is one of the
successful antifungal formulations.>® It is a well known
ayurvedic medicinal plant as alaxative, antiperodic and is
useful for leprosy, ringworm, bronchitis, and cardiac
disorders, ophthalmic, skin diseases, cough, hepatic
disorder, liver tonic, haemorroids. It was reported that
leaves of Cassia tora has antioxidant activity and contain
many active substances including chryso phenol, emodin,
rhein etc” Many medicina properties such as

antimicrobial, antihepatotoxic and antimutagenic activities
have been attributed to this plant.

MATERIALSAND METHODS

Acute Toxicity Test: Acutetoxicity test of leaves of Cassia
tora was done by following OPPTS guidelines by up and
down method.

Plant material — Cassia tora was collected from Tirupathi
located in Chittoor district of Andhra Pradesh.
Preparation of Extracts: Powdered leaves were subjected
to successive extraction in a soxhlet extractor with
methanol. The extract obtained was concentrated in a
rotary shaker evaporator to dryness to get a constant
weight.

Experimental Animals: In-house laboratory bred healthy
male albino rats of Wistar strain weighing 150-220g were
included for the study. Animals were housed in
polypropylene cages on clean paddy husk bedding.
Animals were maintained under controlled temperature at
25°C + 2°C with 12hr light/dark cycle. All animals were a
free access to food and water ad libitum.

Administration of Drug: The extract was suspended in 1%
w/v CMC and the suspension was given oraly to the
animals once daily for seven days. Two doses were
selected depending on the toxicity profile of the extract
upon the oral treatment.

Methodology: Male Wistar rats were divided in to 5
groups, each group have six animals.

Groupl: Normal control

Group2: Animalsweretreated with isoproterenol (5.25 and
8.5mg/kg)

* Author for correspondence: E-mail: praveenroyal009@gmail.com
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Effect of flavonoid of leaves of Cassia tora on plasmatotal cholesterol, TG, LDL, HDL, AST, ALT, ALP, levelsin
I SO induced myocardial necrosisin rats.

Treatment LDH TG TC LDL HDL AST ALT ALP
group
Normal control 1927 + 7309 + 2059 + 1812 + 5195 + 1701 + 1461 + 9521 %
2,64 0.695™ 1.69™" 1.55™ 0.80"" 1.59™" 1.54™" 118"
ISO treated 85 3366 + 1207 + 2648 + 2377 + 2336 + 5102 + 5334 + 3330+
mg/kg 2.95" 1.18™ 0.95™" 0.63""" 0.00"" 2.05™" 1.22"™" 13.26™
Propranolol 2405 + 7768 + 2194 + 1921 + 4577 + 3089 + 3176 + 166.6
treated 10 531 1.17 2.95 3.02 1.67 157 0.68 20.50
mg/kg
Cassia tora 3232 + 9499 + 2458 + 2196 + 3716 + 4116 + 5150 + 2422 *
100mg/kg 14.39™ 0.78™" 0.69"™" 0.94™" 0.66™" 116" 0.87"" 10.86™"
Cassiatora200 2931 + 87.02 + 2108 + 1807 + 4075 + 1763 + 2207 + 1030 %
mg/kg 1.80"" 0.77"" 2.15" 1.05™ 1.96" 1.24™ 0.84"" 1.92"

Data was analysed using one way ANOVA followed by Dunnett’s t test.

*P<0.05, **P<0.01, ***P<0.001.n= 6

LDH:

L DH effect in flavonoid of | eaves of cassiatorain I SO induced myocardial necrosisinrats
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SO and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in

LDH (P<0.001) levels when compared to | SO-treated group.

Group3: Animas were treated with standard drug
propranolol (10mg/kg)

Group4: Animals were treated with test drug (100mg/kg)
Group5: Animals were treated with test drug (200mg/kg)
All the grouped rats were pre-treated with the extract and
standard either s.c. or orally for 1 week. Then, they were
given 525 and 8.5 mg/kg iso preterenol s.c. on two
consecutive days. Symptoms and mortality in each group
are recorded and compared with those of rats given
isoproterenol alone. Forty-eight hours after the first
isoproterenol administration, the rats are sacrificed and
autopsied. The hearts are removed and weighed, and
frontal sections embedded for histological examination®.
Biochemical assessment marker enzymes in serum.
Twelve hours after the second injection of 1SO, theanimals
were sacrificed by cervical decapitation, blood was
collected and the heart was dissected out. The serum was
separated immediately by cold centrifugation and used for
determination of the myocardia infarction marker

enzymes LDH, AST, ALT, and ALP aong with serum
total cholesteral, triglycerides, LDL, and HDL®. Statistical
analysis can be carried out by one way ANOV A method.

RESULTSAND DISCUSSION

Section studied from the myocardium shows intact
architecture comprising of cardiac muscle fibers with
intervening vascular spacesand interstitium [Fig.1, arrow].
The cardiac muscle fibers show integrity of myocardial
cell membrane consisting of myofibrillar structure with
striations and continuity with adjacent myofibrils [Fig.2,
arrow]. Theinterstitial space appears within normal limits.
Section studied from the myocardium shows haphazard
arrangement of the cardiac muscle fibers. The cardiac
muscle fibers show necrosis consisting of loss of integrity
of myocardial cell membrane, myofibrillar structure with
loss of dtriations and loss of continuity with adjacent
myofibrils [Fig.2, arrow]. The interstitial space appears
increased [Fig.1, Arrow]. There are seen scattered
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AST:

AST effect in flavonoid of | eaves of cassiatorain I SO induced myocardial necrosisrats
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IS0 and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in
AST (P<0.001) activities when compared to | SO-treated group.

ALT:

ALT effect in flavonoid of | eaves of cassiatorain I SO induced myocardial necrosisin rats
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IS0 and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in
ALT (P<0.001) activities when compared to | SO-treated group.

inflammatory infiltrations and some damaged vascular
spaces amidst these cardiac muscle fibers.

Section studied from the myocardium  shows
intactarrangement of the cardiac muscle fibers. These
cardiac muscle fibers show intact integrity of myocardial
cell membrane, myofibrillar structure with striations and
continuity with adjacent myofibrils [Fig.1, arrow]. The
interstitial space appears mildly increased [Fig.2, Arrow]
a focal areas. There are seen mild inflammatory
infiltrations and thrombosed vascular spaces amidst these
cardiac muscle fibers.

Section studied from the myocardium shows intact
arrangement of the cardiac muscle fibers. These cardiac
muscle fibers show necrosis consisting of loss of integrity

of myocardial cell membrane, myofibrillar structure with
loss of striations and loss of continuity with adjacent
myofibrils [Fig.2, Short-Arrow]. The interstitial space
appears moderately increased [Fig.2, Long-Arrow] at focal
areas. There are seen some proliferating vascular spaces
amidst these cardiac muscle fibers [Fig.1, Arrow].

Section studied from the myocardium shows intact
arrangement of the cardiac muscle fibers. These cardiac
muscle fibers show intact integrity of myocardia cell
membrane, myofibrillar structure with striations and
continuity with adjacent myofibrils [Fig.1, arrow]. The
interstitial space appears mildly increased [Fig.2, Arrow]
at focal areas. There are seen congested vascular spaces
amidst these cardiac muscle fibers.
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Cholesterol:

Cholesterol in effect of flavonoid of | eaves of cassiatorain 1SO induced myocar dial induced necrosisin
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IS0 and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in
cholesterol (P<0.001) activities when compared to 1SO-treated group.
HDL- Cholesterol:

HDL effect in flavonoid of | eaves of cassia tora in ISO induced myocardial necrosisinrats
60

mg/d

SO and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant increase in
HDL- cholesterol (P<0.001) activities when compared to 1SO-treated group.

DISCUSSION Na* channels, exaggerated calcium inflow and excess of
Reactive oxygen species (ROS) are formed a an excitation-contraction coupling mechanism leading to
accelerated rate in 1SO-treated myocardium. Cardiac energy consumption and cellular death. Free radicals
myocytes, endothelial cells, and infiltrating neutrophils generated by I1SO, initiate lipid peroxidation of the
contribute to this ROS production and can lead to cellular membrane bound polyunsaturated fatty acids, leading to
dysfunction and necrosis. ‘Infarct-like’ lesons are impairment of membrane structural and functional
produced in the myocardium when injected with 1SO. integrity. The metabolic damage of myocardium resultsin
myocardial necrosis induced by 1SO is probably due to a increase in the concentration of the marker enzymes like

primary action on the sarcolemmal membrane, followed by LDH, AST, and ALP. The CAT and SOD were increases
stimulation of adenylate cyclase, activation of Ca?* and
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LDL- Cholesterol:

L DL effect in flavonoid of | eaves of cassia tora in SO induced myocardial necrosisinrats
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IS0 and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in

LDL-cholesterol (P<0.001) activities when compared to | SO-treated group.

Triglycerides:

TG in effect of flavonid of leaves of cassia tora in SO induced myocardial necrosisinrats
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SO and pretreated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in
triglycerides (P<0.001) activities when compared to | SO-treated group.

while LPO increased in the myocardial homogenate of 1SO
administered rats indicating oxidative stress.

Cassia tora (fiavonoid) 200 mg/kg prevented the
alterations in marker enzymes of myocardia infarction,
and oxidative stress. Myofilamental alterations such as
myocytosis and myofibrillar degeneration are reported in
ISO-treated rats. Cardiac sections of the |SO-treated
animals showed infiltration of inflammatory cells and
continuity in the muscle fiber was lacking suggesting an
irreversible cell injury. Rats pre-treated with Cassia tora
showed normal myofibrillar structures with striations and
revealed a marked protection by the extract against
myocardial necrotic damage. Administration of 1SO raised
LDL cholesterol and decreased HDL cholesterol level in
the serum. Anincreasein concentration of total cholesterol

and LDL cholesterol, and a decrease in HDL cholesterol
are associated with raised risk of myocardial infarction.
High level of circulating cholesterol and its accumulation
in heart tissue isaccompanied with cardiovascular damage.
Cassia tora elevated HDL level and decreased LDL
cholesterol level. There is a growing body of evidence
from epidemiologic, clinical, and laboratory data
indicating that elevated triglyceride levels are an
independent risk factor for cardiovascular disease.
Hypertriglyceridemic patients at a risk for cardiovascular
disease often devel op alipoprotein profile characterized by
elevated triglyceride, dense LDL, and low HDL
cholesterol which causes myocardial membrane damage.
Hypertriglyceridemia observed in ISO- treated rats is
clinically reported inischemic heart disease. Pre-treatment
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HISTOPATHOLOGY :
Normal conrol:

Fig.1 [H&E, x400] Fig.2 [H&E, x400]

CASSIA TORA 100MG/KG

-

Fg.l [H&E, x400]

Fig.2 [H& E, x400]

IJTPR, December 2013- February 2014, 5(4), 121-128

Pagel 2 6



Nagarathna P. K. M et al. / Cardioprotective Activity of...

CASSIA TORA 200 MG/KG:
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ALP effect in flavonoid of leaves of cassiatorain | SO induced myocardial necrosis in rats
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SO and pre-treated with flavonoid of leaves of Cassia tora group (200mg/kg, b.w. p.o) showed significant reduction in
ALP (P<0.001) activities when compared to 1SO-treated group.

with Cassia tora prevented the elevation of triglycerides
cholesterol and LDL in serum, signifying that the
myocardial membrane isintact and not damaged.

As Cassia tora is rich in phytochemical constituents like
flavonoids, polyphenols which are sad to act as
antioxidants. Based on these assumptions leaves of Cassia
tora was used to study the cardioprotective activity.

LDH isacytosolic enzyme, which is essentially present in
all the tissues involved in glycolysis. From the damaged
tissueit is released into the blood streams which become a
definitive diagnostic and prognostic criterion. In 1SO-
treated rats compared to control rats showed significant
increase LDH, TG, TC, LDL, AST, ALT, ALP (336.6 +
2.925, 120.7+ 1.18, 264.8 + 0.95, 237.7 £ 0.683, 51.02 +
2.05,53.34 + 1.52, 333.0 + 13.26)and significant decrease
in HDL (23.36 + 0.00). When 1SO-treated rats compared
to 1SO and propranalol (240.5 + 5.391, 77.68 + 1,107,
219.4 + 295, 192.1 + 3.02, 30.89 + 1.57, 31.76 + 0.68,
166.6 + 20.50) treated group showed significant decrease
in LDH. 1SO and pre-treatment of and flavonoids of leaves

of Cassiatora (100mg/kg, b.w. p.o) (323.2 + 14.39, 94.99
+0.768, 245.8 + 0.69, 219.6 + 0.984, , 41.16 + 1.16, 51.50
+0.87,242.2 + 10.86), HDL (37.16 £ 0.67) and 200mg/kg
(293.1 + 1.870, 87.20 + 0.757, 210.8 + 2.15, 180.7 £ 1.05,
17.63 £ 1.24, 22.01 + 0.84, 103.0 + 1.92), HDL (40.75 *
1.96), showed significant reduction in the activity of serum
LDH and significant increase in HDL levels compared to
| SO-treated rats. This could be due to the protective effect
of flavonoids of leaves of Cassia tora in myocardium
thereby preventing the leakage of LDH.

CONCLUSION

From the experimenta studies, flavonoid of leaves of
Cassiatora administered at two different doses (100mg/kg
and 200mg/kg) showed dose dependent cardioprotective
activity. The higher dose 200mg/kg showed significant
protection compared to lower dose 100 mg/kg.
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