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The objective of the study was to investigate the antihyperlipidemic effect of Betula
alnoides bark in triton WR 1339 induced hyperlipidemia in rats. Triton WR 1339 (350mg
kg-1, i.p.) injection significantly (p<0.001) increased total cholesterol, triglyceride, very
low density lipoprotein (VLDL), Low density lipoprotein (LDL), phospholipids and
decreased high density lipoprotein (HDL). Betula alnoides showed dose dependant
decrease in the total cholesterol, triglyceride, very low density lipoprotein (VLDL), Low
density lipoprotein (LDL) and phospholipids. Betula alnoides increased high density
lipoprotein (HDL). Administration of triton alone increased coronary risk index,
atherogenic index and LDL, Betula alnoides and atorvastatin treatment decrease both the
indices. It is concluded that Betula alnoides reduces total cholesterol, triglyceride, very low
density lipoprotein (VLDL), Low density lipoprotein (LDL), phospholipids, coronary risk

index, atherosclerotic index and increased HDL in triton induced hyperlipidemia in rats.

INTRODUCTION

Diseases associated with high triglycerides (TG)
levels (Diabetes mellitus, obesity, chronic renal disease
and primary hyperlipoproteiamia) carry high risk of
cardiovascular disorder [1]. Hyperlipidemia is metabolic
complication of both clinical and experimental obesity [2].
Majority of the obesity patients have dyslipidemia and
have 2-5 times the risk of cardiovascular disease [3].
Dyslipidemia is characterized by low level of high density
lipoprotein- cholesterol (HDL-C) and high level of low
density lipoprotein- cholesterol (LDL-C) and triglycerides
(TG). Consumption of much fat may lead to the production
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of extra VLDL, resulting in the formation of large amounts
of LDL which may stick to the walls of the blood vessels if
the quantity of HDL is insufficient, causing blockages for
the normal flow of blood. Ultimately this leads to
atherosclerotic plaque [4].

Currently available hypolipidemic drugs have
been associated with a number of side effects. The
consumption of synthetic drugs leads to hyperuricemia,
diarrhoea, nausea, myositis, gastric irritation, flushing, dry
skin and abnormal liver function [5]. Medicinal plants are
used for various research purposes. It has been reported
that traditional systems have immune potential against
various diseases. More than thirteen thousand plants have
been studied for various pharmacological properties. An
herbal treatment for hypercholesterolemia has no side
effects and is relatively cheap, locally available. The
chosen medicinal plant namely as Betula alnoides bark L
belongs to the Betulaceae family. A survey of literature
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revealed that no systematic approach has been made to
study antihyperlipidaemic activity of this plant. Therefore,
the present study was to investigate the antihyperlipidemic
properties of ethanolic extract of Betula alnoides bark in
Triton WR 1339 induced hyperlipidemic rats.

MATERIALS AND METHODS
Animals

Male albino rats of Wistar strain approximately
weighing 100-125g were used in this study. They were
healthy animals purchased from the Indian Institute of
Science, Bangalore. The animals were housed in spacious
polypropylene cages bedded with rice husk. The animal
room was well ventilated and maintained under standard
experimental conditions (Temperature 27 + 2° C and 12
hour light/dark cycle) throughout the experimental period.
All the animals were fed with standard pellet diet and
water were provided ad libitum. They were acclimatized to
the environment for one week prior to experimental use.

Chemicals

Triton WR 1339, Ethylene diamine tetra acetic
acid (EDTA), sodium nitroprusside (SNP), Trichloro acetic
acid (TCA) were purchased from Sisco Research
Laboratories Pvt. Ltd., India. All other chemicals and
solvents used were of analytical grade available
commercially.

Plant materials

The mature Betula alnoides barks were collected
in May 2012 from Kodaikanal, Dindugal district, Tamil
Nadu, India. The barks were identified and authenticated
by Botanist, Prof. S. Palaniappan, Department of Botany,
H.H. Rajahs College (Autonomous), Pudukkottai, Tamil
Nadu, India. A Voucher specimen (RJIOBS/JJC/2013) has
been deposited at the Herbarium, J. J. College,
Pudukkottai, Tamil Nadu, India.

Preparation of alcoholic extract

The bark of Betula alnoides were first washed
well and dust was removed from the bark. Barks were
washed several times with distilled water to remove the
traces of impurities from the bark. The barks were dried at
room temperature and coarsely powdered. The powder was
extracted with 70% ethanol for 48 hours. A semi solid
extract was obtained after complete elimination of alcohol
under reduced pressure. The Betula alnoides bark extract
(BABE) was stored in refrigerator until used. Doses such
as 250, 500 and 750mg/Kg. were chosen for this study.

Induction of hyperlipidemia

A single dose (350 mg/kg body weight i.p) of
Triton WR-1339 dissolved in saline solution was used for
induction of hyperlipidemia in the rats. Hyperlipidemia
was confirmed 48 hrs after triton injection by determining
the blood cholesterol concentration [6]. The results were
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compared with that of the standard drug atrovastatin at a
dose of 10mg/kg b.w [7].

Experimental design and protocol

Overnight fasted rats were divided into six groups
containing six rats in each group. Group | control received
intraperitoneal administration of normal saline and distilled
water orally. Animals of group Il to VI were treated with
intraperitoneal injection of triton WR-1339 to induce
hyperlipidemia. Group Ill, 1V and V received increasing
doses i.e. 250, 500 and 750 mg kg respectively and Group
VI rats received atorvastatin (ATR) which was
administered continuously for 7 days orally using infant
feeding tube.

Collection of blood and preparation of plasma sample

At the end of the experimental period, the animals
were anaesthetized using chloroform vapour prior to
dissection. Blood was collected by cardiac puncture into
plasma separator tubes containing anticoagulant. The blood
was allowed to standing at room temperature for 30
minutes and then refrigerated for another 30 minutes. The
resultant clear part was centrifuged at 3000rpm for 10
minutes, and then the plasma (supernatant) was isolated
and refrigerated until required for analysis.

Biochemical analysis

The total cholesterol was estimated by the method
of Allain et al. [8]. Triglyceride was estimated by the
method of Werner et al. [9]. HDL cholesterol was
separated by adding phosphotungstic acid and magnesium
chloride to the fresh samples to precipitate other
lipoproteins and the HDL cholesterol was estimated by the
method of Allain et al. [8]. The concentration of LDL
cholesterol was calculated by using the Friedewald et al.
[10] formula and VLDL cholesterol was calculated by
dividing the triglycerides value (in mg/dl) by 5. The
phospholipids were estimated by the method of Zilversmit
et al., [11] and liberated phosphorous was esrimated by
using Fiske and Subbarrow method [12]. Atherogenic
Index [13] and Coronary Risk Index [14] were calculated
by the following formula;.
Al =LDL-C/HDL-C
CRI = Total cholesterol/HDL —Cholesterol

Statistical Analysis

Values were expressed as mean = SD for six rats
in the each group and statistical significant differences
between mean values were determined by one way analysis
of variance (ANOVA) followed by the Tukey’s test for
multiple comparisons.  The results were statistically
analyzed by Graphpad Instat Software (Graphpad
Software, San Diego, CA, USA) version 3 and p< 0.01 was
considered to be significant.

RESULTS
The effect of BABE on levels of plasma lipid
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parameters in triton induced hyperlipidaemia is reported in
Tables 1 and 2. In comparison with control group, Triton
WR-1339 caused an increase in TG, LDL, and VLDL
caused marked fall in HDL-cholesterol plasma
concentrations measured. The administration of 250, 500
and 750 mg/kg doses of BABE in Triton injected rats
decrease the plasma TC, Phospholipids, TG, LDL VLDL
and increased the HDL cholesterol with dose dependent
manner. The reduction of TG was 12.49%, 29.16%,
37.50%, for 250, 500 and 750mg/Kg. body weight
respectively. The reduction of TC was 17.38%, 26.08%,
66.68%, for 250, 500 and 750mg/Kg. body weight
respectively. The reduction of LDL was 23.62%, 46.42%,
62.07%, for 250, 500 and 750mg/Kg. body weight
respectively. The reduction of Phospholipids was 7.28%,
32.29%, 33.33%, for 250, 500 and 750mg/Kg. body weight
respectively. The reduction of VLDL was 12.52%,
29.17%, 37.75%, for 250, 500 and 750mg/Kg. body weight
respectively. The increment of HDL was 9.98%, 39.94%,

59.98%, for 250, 500 and 750mg/Kg. body weight
respectively. Supplementation of Betula alnoides extract at
the doses of 500mg and 750mg/kg body weight were found
to be significant on Triton induced hyperlipidemic rats.
Atherogenic Index (Al) and Coronary Risk Index (CRI)
were increased in Triton induced hyperlipidemic rats.
Supplementation of Betula alnoides extract at the doses of
250, 500mg and 750mg/kg body weight were found to
decrease Al and CRI on dose dependent manner.

The atorvastatin significantly reduced the level of
TC, Phospholipids, TG, VLDL and LDL-cholesterol levels
(P<0.05) and caused increase in HDL-cholesterol level
significantly (P<0.05) compared to triton control group.
The reduction was 23.04% for TC, 31.71% for
Phospholipids, 29.16% for TG, 33.15% for LDL and
29.17% for VLDL. The increment was 50% for HDL-C.
Administration of atorvastatin reduced the atherogenic
Index and coronary risk index in triton induced
hyperlipidemic rats.

Table 1. Effect of ethanolic extract of Betula alnoides bark on Triglycerides, Cholesterol, HDL-cholesterol and

Phospholipids of control and experimental rats

Groups Triglycerides Cholesterol HDL- Phospholipids
(mg/dl) (mg/dl) Cholesterol (mg/dl) (mg/dl)

Group-1 (Normal) 77.78+6.06 48.48+3.78 36.96+2.88 90.43+7.05
Group-Il (Induction) 133.33+10.39° 69.70+5.43% 21.74+1.69° 166.95+13.02°
Group-l11 250mg/kg) 116.67+9.10° 57.58+4.49° 23.91+1.86 154.78+12.07
Group-1V (500mg/kg) 94.44+7.36° 51.52+4.01° 30.43+2.36" 113.03+8.81°
Group-V (750mg/kg) 83.336.49° 46.48+3.62" 34.78+2.71° 111.30+8.83"

Group-V| (Atorvastatin 10mg/kg) 94.44+7.36° 53.61+4.72° 32.61+2.54° 114+8.89°

Each value is expressed as mean + SD for six rats in each group. *As compared with group | (p<0.01), "As compared with

group Il (p<0.01).

Table 2. Effect of ethanolic extract of Betula alnoides bark on VLDL, LDL- Cholesterol, CRI and Al of control and

experimental rats

Groups VLDL (mg/dl) LDL (mg/dl) CRI Al
Group-I (Normal) 15.56+1.21 27.08+2.11 1.31+0.08 0.7340.04
Group-Il (Induction) 26.67+2.08° 74.6315.82° 3.20+0.21 3.4340.23
Group-I11 (250mg/kg) 23.33+£1.81 57+4.44" 2.40+0.16 2.38+0.16
Group-IV (500mg/kg) 18.89+1.47° 39.98+3.11° 1.69+0.11 1.31+0.08
Group-V (750mg/kg) 16.6+1.29° 28.30+2.20° 1.33+0.09 0.81+0.05
Group-VI (Atorvastatin 10mg/kg) 18.89+1.47° 46.89+3.65" 1.64+0.12 1.43+0.09

Each value is expressed as mean + SD for six rats in each group.®As compared with group | (p<0.01), *As compared with group

Il (p<0.01).

DISCUSSION

In the present study, the antihyperlipidaemic
effects of 250-750 mg/kg of BABE in normal and
experimental models of hyperlipidaemia and its possible
mechanism(s) of action were investigated. Triton WR-
1339 has been widely used for a number of different aims
particularly, in rats it has been used for screening natural or
chemical hypolipidemic drugs and also studying lipid
metabolism and for investigating metabolic
interrelationship between plasma lipoproteins [15, 16].
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Triton is known to induce hyperlipidaemia in two phases:
Phase | is believed to be due to increased hepatic
cholesterol biosynthesis through triton’s interference with
the tissue uptake of plasma lipids [17, 18] while Phase Il
involves triton’s interference with cholesterol excretion
and metabolism [19, 20]. In addition, triton physically
increases VLDL-c level by rendering them refractive to the
metabolic action of plasma and tissue lipolytic enzymes,
thereby preventing or delaying their plasma clearance [21].
Thus, the overall effect of triton WR-1339 is accelerated
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hepatic triglyceride and cholesterol biosynthesis which
result in elevated plasma triglyceride, total cholesterol,
LDL-C and VLDL-C while causing the reverse in the
plasma level of HDL-C [16].

Our present studies show that BABE at a dose of
500 and 750 mg/kg significantly lowered triglycerides,
cholesterol and phospholipids levels. The large increase in
phospholipids, cholesterol and triglycerides due to Triton
WR-1339 injection results mostly from an increase of
VLDL secretion by the liver accompanied by a strong
reduction of VLDL and LDL catabolism [22]. The
reduction of total cholesterol by the BABE was associated
with a decrease in LDL fraction, which is the target of
several hypolipidemic drugs. This result suggests that
cholesterol-lowering activity of the herb extract can result
from the rapid catabolism of LDL cholesterol through its
hepatic receptors for final elimination in the form of bile
acids [23].

It is well known that HDL-Cholesterol levels have
a protective role in Coronary artery disease. Similarly
increased level of plasma LDL-cholesterol results in
increased risk for the development of atherosclerosis [24].
The increased level of HDL- cholesterol and decreased
cholesterol level along with its LDL fraction which is
evident from the results could be due to an increased
cholesterol excretion and decreased cholesterol absorption
through gastro intestinal tract. Betula has high levels of
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