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Abstract

The aim of present study is Hydroalcholic extract of Pterocarpus marsupium (HAPM) on High Fat diet induced
hyperlipidemic rat in models, Here Chronic hyperlipidemia was induced by administration of oral feeding fat diet
for 21 days to rats, treat with HDF significantly increased serum blood parameter such as Cholesterol,
Triglycerides. Treatment with HAPM 300 and 500 mg/kg, p.o significantly reduced the hyperlipidemia i.e.,
decreased levels of serum Total Cholesterol, Triglycerides, Low Density Lipoprotein Cholesterol (LDL-C), Very Low
Density Lipoprotein Cholesterol (VLDL-C), increase of serum High Density Lipoprotein Cholesterol (HDL-C) when
compared to vehicle control and Atorvastatin (10 mg/kg). Histological study on heart showed amarked regression
compare to control The results demonstrated that HAPM possessed significant antihyperlipidemic activity.
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Introduction

Hyperlipidaemia is one of the major culprits for
various cardiovascular and central nervous
system disorders. It is a silent killer. Both
genetic disorders and diets enriched in
saturated fat cholesterol, contribute to the
elevated lipid levels in our population and many
other developed countries around the world. It
is a major cause of atherosclerosis associated
conditions such as coronary heart disease,
cerebrovascular diseases and peripheral
vascular diseases.!Atherosclerosis is an age
related disease, widely prevalent in
industrialized countries, affecting primarily the
intima of large and medium sized arteries and is
characterized by fibro fatty plaques or
atheromas.?2 The coronary and the cerebral
circulations are common sites of atherosclerosis.
The cause of atherosclerosis is not known,
although several factors have been blamed in
the pathogenesis of atherosclerosis.
Hyperlipidaemia is the major risk factor of
coronary heart disease in various patients
suffering with cardiovascular and CNS
disorders. Currently available hypolipidemic

drugs have been associated with number of side
effects. Naturally available herbal treatment has
no side effects and is relatively economical and
easily available. A literature survey revealed
that anti diabetic herbal formulation are able to
reduce the lipid content in the blood.

Pterocarpus marsupium Roxb. (Papilionaceae)
is a deciduous tree commonly distributed in
forests of the western ghats of India.3 The plant
is commonly known as Asanahm bijakah
(Sanskrit), Red Kino tree (English) and Honne
(Kannada). The gum obtained from the stem is
used as astringent, in diarrhea and for toothache
and the leaves are wuseful as external
applications for boils, sores and skin
diseases.4 The flowers are used in fever, and the
gum is locally applied in leucorrhoea and
passive haemorrhage.5 The flavonoid constituents
marsupin, pterosupin and liquiritigenin were
isolated from the heart wood of the plant. The
therapeutic effect of these constituents was
reported to possess antihyperglycemicé and
antihyperlipidemic activities.” The aqueous
extract of stem bark was found to reduce the
blood glucose level in alloxan-induced diabetic
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rats.8 The ethnic groups residing forest ranges
of Karnataka are using the stem bark of this
species in treating wounds, fever, stomachache,
diabetes, heart and jaundice. Literature reviews
indicated that the diabetes and hypocholesteremic
effect of these species has not been clinically
evaluated so far. In view of this, the present
study was aimed at evaluating the anti
Hyperlipidaemia activity of the stem bark
of P. marsupium against High Fat diet induced
in albino rats.

MATERIALS AND METHODS
COLLECTION OF PLANT MATERIAL:

Fresh bark of P. marsupium Roxb. (Papilionaceae)
were procured from Gulbarga, Karnataka are
authenticated by authenticated by Gulbarga
university, botany department, Karnataka.

PREPARATION OF EXTRACTION

The fresh bark are shade dried for15 days, bark
material was powdered using mixer grinder and
passed through sieve no 40. About The dried
150gm powder was subjected to soxhlet’s
apparatus extraction using ethanol: water
(70:30) solvent for 72 hrs. The extract were
concentrated in rotary flash evaporators and
stored in refrigerator.

PHOTOCHEMICAL EVALUATION

Hydro alcoholic Extracts of P.marsupium
(HAPM) were subjected to different phytochemical
tests to detect presence of phytoconstituents.?

Animal care and handling: Healthy albino rats
(150-180gm) of either sex were taken for
activity. All the experimental protocols were
approved by Institutional Animal Ethics
Committee (IAEC) of Pharmacy college,
HKES’'S/MTRIPS/IAEC/94/2017-2018. Animals
were housed in polypropylene cages,
maintained under standardized condition (12h
light/dark cycle, 24°C, 35 to 60% humidity) and
provided free access to standard pellets diet and
purified drinking water ad libitum. The animals
were deprived of food for 24h before
experimentation but allowed free access to
water throughout.

High Fat Diet (HFD) induced hyperlipidemic
model in rats.
Preparation of HFD Feed:

Normal animal food pellets were crushed in
mortar and pestle to crush into small pieces and
then grinded into fine powder in mixer grinder.
The other ingredients i.e. cholesterol 2%, Cholic
acid 1 % , sucrose 40% , and coconut oil 10%
were added in the mixer grinder in an ascending
order of their quantity and mixed well (Seifter &
England, 1982). This dried powder was then
mixed with same quantity of water every time to
make small balls of feed and later this was
stored in self-sealing plastic covers in
refrigerator at 2°C to 8°C. The feed for normal
group was prepared similarly by grinding only
the normal food pellets and then mixing with
water without the other excipients. This
preparation of feed was done once in three days
for all the animals.10

Thirty wister rats were randomly divided into
five groups of six each.the chronic experimental
hyperlipidemia was produced by feeding the
above prepared food for 21 days . the rats are
then given HAPM (300 and 500 mg/kg, p.o) and
atorvastatin (10 mg/kg, p.o) once daily in the
morning orally for 21 consecutive days. During
these days, all the groups also received fat diet
in the same dose as given earlier. the
hyperlipidemic control i.e,group ii animals
received the hyperlipidemic diet and the vehicle.
Group 1: Administered vehicle and served as
normal control.

Group 2: Feed with fat diet (fd) and served as
hyperlipidemic control.

Group 3: Administered HAPM 300mg/kgp.o.,
and fed with fd.

Group 4: Administered HAPM 5400mg/kg p.o.,
and fed with fd.

Group 5: Administered atorvastatin (10mg/kg),
p.o.,and fed with fd.

on day 22nd | animals were anaesthetized with
diethyl ether and blood was collected by retro
orbital puncture. the blood was subjected to
centrifugation for 15 min at 2500 rpm to obtain
serum. the collected serum was analyzed for
serum total cholesterol, triglycerides, high
density lipoprotein cholesterol, low density
lipoprotein cholesterol and very low-density
lipoprotein cholesterol.11-14

Statistical Analysis:

Results were analyzed by one way ANOVA ,
followed by Dunnet’s test, ‘P’ value Values are
mean * SEM (n=6).Values are statistically
significant at *P<0.05and more significant at
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**¥P<0.01 vs hyperlipidemic control using one
way ANOVA followed by Dunnet’s test.

Results and discussions

The priminary phytochemical studies shows
the HAPM presences of primary and secondary
metabolites such as alkaloids, carbohydrates,
steroids, Amino acid, flavanoids Tannins,
Glycosides and fatty acids .

On the HDF feeding to rats for 21 days,
significantly increased in serum levels such as
serum total cholesterol, triglycerides, low
density lipoproteins, cholesterol (LDL-C),very
low density lipoproteins cholesterol(VLDL-C)
are shown in (table 1 and figure 1). Treatment
With HAPM (300 Mg/kg and 500mg/kg.po,) for
21 days successfully prevented the elevation of
serum blood praramater such as total cholesterol,
triglycerides, low density lipoproteins,
cholesterol (LDL-C), very low density lipoproteins
cholesterol(VLDL-C) and decrease of serum
high density lipoprotein cholesterol (HDL-C)
significantly decreased compare to control as
well as atorvastatin rats respectively.

Table 1: Effect of HAPM on serum lipid parameter levels in
fat diet induced Hyperlipidemic rats

s, Serum Lipid Parameters (mg/dl )

Groups Total Triglycerides] ~ HDL-C LDL-C VLDL-C
No Cholesterol

Normal 8384+ 122 | 64.07+833 | 4834459 | 22.69£538 | 1281+ 167
I

1DF 187.0¢1085 | 1029+5.18 | 25.05+4.43 | 1414+14.04 | 20.58+1.04

Il
1 HAPM 300 123.041083" | B83.16:4.46" | 31.00+445" | 75.41¢14.14" | 16.59:091°
v HAPM 500 107.7:10.74" | 76.28+6.76" | 36.19+4.67" | 56.25+ 4.24' | 15.23+1.35"
v Atorvastatin | 97.62110.69" | 70.24+4.40" | 38.34+45% | 45.28+14.14" | 14.00:087'

Values are mean * SEM (n=6).Values are
statistically significant at *P<0.05and more
significant at **P<0.01 vs hyperlipidemic
control using one way ANOVA followed by
Dunnet’s test.

2507

2004

150+

B CONTROL
100+ = HDF
B HAPM 300
B HAPM 500
504 m AVT

Serum Lipid Parameters ( mg/dl )

Total Cholesterol Triglycerides HDL-C LDL-C VLDL-C

Figure: 1 Effect of HAPM on serum lipid parameter levels
in fat diet induced Hyperlipidemic rats

Histopathology of Heart: H&E staining of heart
tissues showed that myocardial fibers in control
group were in order and their structure was
normal. There was no broken fiber, the nucleus
of myocardial cell was regular. However, the
muscle fiber was arranged in disorder,
extensively collapsed and degenerated in
hyperlipidemia group as shown in (figure 2)
treatment with Atorvastatin ,HAPM 300 and
500mg/kg shows the myocardial fibers in order
and their structure was normal.

Control

HDF
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Atorvastatin
Figure: 2 Histopathology of heart tissues staining with
H&E shows Effect of HAPM on serum lipid parameter
levels in fat diet induced Hyperlipidemic rats

Discussion

Hyperlipidaemia is one of the major culprits for
various cardiovascular and central nervous
system disorders. It is a silent Killer. Both
genetic disorders and diets enriched in
saturated fat cholesterol, contribute to the
elevated lipid levels in our population and many
other developed countries around the world. It
is a major cause of atherosclerosis associated
conditions such as coronary heart disease,

cerebrovascular diseases

vasculardiseases.!

and peripheral

our study we chosen fat diet which contain the
common ingredients in our daily food. HDF
containing saturated fatty acids increases the
activity of HMG CoA reductase, the rate
determining enzyme in cholesterol biosynthesis;
this may be due to higher availability of acetyl
CoA, which stimulated the cholesterogenesis
rate. Moreover, this could be associated with a
down regulation in LDL receptors by the
cholesterol and saturated fatty acids in the diet,
which could also explain the elevation of serum
LDL-C levels either by changing hepatic LDLR
(LDL-receptor) activity, the LDL-C production
rate or both. LCAT enzyme is involved in the
transesterification of cholesterol, the maturation
of HDL-C and the flux of cholesterol from cell
membranes into HDL. The activity of the enzyme
tends to  decrease in  diet-induced
hypercholesterolemia. The possible mechanism
of HAPM present of flavonoids and poly phenols,

The flavonoid  constituents  marsupin,
pterosupin, and  liquiritigenin = possess
antihyperglycemic*!> and antihyperlipidemic

activities, may involve increase of HDL-C, which
is attributed to the mobilization of cholesterol
from peripheral cells to the liver by the action of
Lecithin Cholesterol O-acyltransferase
(LCAT).The increased HDL-C facilitates the
transport of TG or cholesterol from serum to
liver by a pathway termed ‘reverse cholesterol
transport’ where it is catabolised and excreted
out of the body!¢ Antihyperlipidemic activity
was observed with Atorvastatin (10mg/kg p.o.,),
and HAPM 500mg/kg showed better activity
compare to HAPM 200 mg.

Conclusion:

The present study was undertaken to assess the
effect of P marsupium on serum lipids,
atherogenesis process in albino rats fed with
high fat diet. Effects were compared with
standard hypolipidemic agent statin. Pterocarpus
marsupium plant is the most commonly used
traditional, which is safe, cost-effective and
easily available. It can be utilized for providing
dietary management inhyperlipidemic patients,
for prevention and treatment of atherosclerosis.
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