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Abstract

The present study evaluated the antihyperlipidemic and antibacterial activities of B. courtallensis extract. The
antihyperlipidemic effect of B. courtallensis methanol extract was studied in Triton WR-1339 and high fat diet-induced
hyperlipidemic rats. In Triton WR-1339 and high fat diet-induced hyperlipidemic rats, B. courtallensis (200 and 400
mg/kg) exerted a significant (P < 0.05, P < 0.01, P < 0.001) alteration in serum levels of total cholesterol (TC),
triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C) to near
normal. The antibacterial activity of B. courtallensis was evaluated by agar-well diffusion method against selected gram
negative bacteria: Bacillus subtilis, Pseudomonas aeruginosa and gram positive bacteria: Staphylococcus aureus, Escherichia
coli. B. Courtallensis extract exhibited pronounced activity against all the bacterial strains tested and the activity was
comparable to the standard drug Amoxicillin (100 pg/ml). The results of the present study demonstrate that the

methanolic extract of B. courtallensis possess antihyperlipidemic and antibacterial activities.
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Introduction

Hyperlipidemia (high level of fat in blood) results from
deformity in lipid metabolism or plasma lipid transport or
a disorder in the synthesis and deprivation of plasma
lipoproteins [1-3]. Rise of serum total cholesterol (TC),
low-density lipoprotein (LDL), triglyceride (TG) and a
decrease in the high-density lipoprotein (HDL) levels [4-
6] indicates hyperlipidemia. The expanded level of
cholesterol alter the oxidation of LDL, protein glycation,
glucose-auto oxidation with abundance creation of free
radicals and lipid peroxidation items [7], which speak to
real hazard components for ischemic heart illnesses [8].
The current antihyperlipidemic specialists like statins,
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fibrates and so forth have been appeared to have
reactions [9]. Hence clinical authority of the herbal drugs
in assistance of hyperlipidemia has received enormous
attention in different years [10]. Different restorative
results of home grown beginning have been accounted for
to have hypolipidemic and hypocholesteremic properties
[11,12]. WHO likewise prescribed the utilization of
indigenous plants as an option solution for
hyperlipidemia particularly in creating nations [13].

Antimicrobial agents are the substances of innate, semi
dreadful or synthetic descent that kills or inhibits the
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success of microorganisms. They are broadly classified as
bacteriostatic (i.e., agents that interfere mutually the
riches and counter script of the microorganisms, for all
that do not revoke them) and bactericidal (lethal) agents
[14]. Antibiotics are one of the most important weapons
in fighting bacterial infections and have significantly
profited the wellbeing related nature of human life since
their launch. However, over the last few a long time, these
wellbeing benefits are beneath risk as many commonly
used antibiotics have become much less and not more
mighty against specified illnesses not, most effective
considering that lots of them produce toxic reactions, but
additionally because of emergence of drug-resistant
bacteria. Therefore it is fundamental to examine newer
drugs with lesser resistance. Drugs derived from common
sources play a tremendous role in the prevention and
healing of human ailments [15,16]. Since olden times,
plants have been used by several communities to deal
with a tremendous number of diseases, including
infections. Countless studies on the pharmacology of
restorative plants have been refined. They represent a
competencies supply for the production of latest drugs
and enhance the outcomes of traditional antimicrobials,
which decreases costs and recuperate the treatment
status [17]. New antimicrobial medicines of plant origin
were developed in contemporary years, in particular due
to the steady emergence of microorganisms resistant to
standard antimicrobials. It appears, bacterial species have
the genetic ability to accumulate and transmit resistance
against presently accessible antibacterial due to the fact
there are generic studies on the isolation of micro
organism which are recognized to be irritable to routinely
used drugs and became multiresistant to different drugs
on hand available on the market [18,19].

Baccaurea courtallensis (weight) mull. Arg. is an
evergreen tree belongs to the family of Euphorbiaceae.
They are found in the Western Ghats-South Sahyadri to
Central Sahyadri (up to Coorg region). Diverse elements
of plant are extensively used within the folklore medicinal
exercise in Kerala. Its roots are used for treating diabetes.
The roots and leaves of B. courtallensis are taken
internally to deal with pile [20]. Fruits are used for
barrenness problems, mouth and stomach ulcers [21] and
for controlling serum cholesterol degree [22]. The
pericarp of tender fruit is consumed as antipyretic [23].
The fruit and bark posses antibacterial recreation [24,25].

Materials and Methods

Plant Material

Baccaurea courtallensis leaves were collected during
the months of January-February, 2015, from
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Kulathupuzha, Kerala. The plant was taxonomically
identified and authenticated by Dr. M. Palanisamy,
Scientist ‘D’-In-Charge, Botanical Survey of India,
Coimbatore (Voucher no.
BSI/SRC/5/3/2015/Tech/1571). Preparation of
methanolic extract Leaves were washed thoroughly with
water to remove the soil particles, shade dried and
grounded. 1kg of powder was defatted using petroleum
ether and soaked in methanol for 72 h at room
temperature. The extract was filtered and concentrated
using rotary evaporator at 40°C. The yield of methanol
extract was 6.1 w/v. The extract was dissolved in normal
saline and used for animal studies.

Experimental Animals

Healthy male Wistar rats (180-200 g) were obtained
from the Animal house of Gov. Veterinary College,
Mannuthy. They were housed in polypropylene cages at
the temperature of 22 + 2°C, humidity of 45 + 5°Cand 12 h
of dark and light cycle. The animals were fed with normal
laboratory chow standard pellet diet. The animals were
allowed to acclimatize for 7 days before commencing the
experiments. All the studies were conducted in
accordance with the animal ethical committee of St.
Joseph’s college of pharmacy, Cherthala. (IAEC, proposal
no. SJCP/1AEC/21/03/15/01)

Experimental Design

Acute toxicity study: To evaluate the toxicity of B.
courtallensis extract, the acute toxicity study was
performed based on Irwin test [26]. Four groups of fasted
healthy rats (six per group) were orally administered the
extract at a dose of 1-4 g/kg; the control group was given
distilled water. The rats were observed for 1 h
continuously and then hourly for 4 h and finally after
every 24 h up to 14 days for any physical signs of toxicity,
such as writhing, gasping, palpitation and decreased
respiratory rate or mortality. The extract was non toxic
up to 1200 mg/kg and extract did not produce any
mortality. Pre-screening investigation with 1/6th and
1/3rd of 1200 mg/kg, i.e. 200 and 400 mg were done. The
doses 200 and 400 mg/kg were found to be effective
against antihyperlipidemic activity.

Evaluation of Antihyperlipidemic Activity

Triton induced hyperlipidemia: Hyperlipidemia was
induced in wistar rats using Triton WR-1339 (200 mg/kg)
by the methodology of Sunil et al. (2013). The
hyperlipidemic animals were divided into 5 groups of 6
rats each and they were administered with normal saline,
B. courtallensis extract (200 and 400 mg/kg) and
fenofibrate (65 mg/kg). One group of normal animals was
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administered with normal saline. After 18 h from
treatment, the rats were euthanized and blood was
collected from tail vein and immediately centrifuged at
2500 rpm for 10 min. Serum samples were analyzed for
serum TC, TG, HDL-C, LDL-C and VDL-C levels [27].

High fat diet induced hyperlipidemia: Wistar rats
weighing 180-200g were used for the study. The high fat
diet induced hyperlipidemia was induced by the
methodology of Sunil, et al. (2012). They were divided into
5 groups of 6 rats each. They were administered with
normal saline, B. courtallensis extract (200 and 400
mg/kg) and fenofibrate (65 mg/kg). One group of normal
animals was administered with normal saline. The
treatments were given once daily continuously for 28
days, orally. On days 1, 7, 14, 21 and 28 the blood samples
were collected, TC, TG, HDL-C, LDL-C and VDL-C levels
were measured [28].

Evaluation of Antibacterial Activity

Microbial organisms: The following Gram negative and
Gram positive bacteria were used for the experiment.
Gram negative bacteria: Bacillus subtilis, Pseudomonas
aeruginosa; Gram positive bacteria: Staphylococcus aureus,
Escherichia coli. All the cultures were obtained from the
Department of Microbiology, Lisie Hospital, Ernakulam,
India.

Antimicrobial assay: Preparation of nutrient agar
medium a total of 1000 mL of nutrient agar medium is
prepared by dissolving all the ingredients except agar by
dissolving in distilled water and filtered through cotton
fiber. The pH was adjusted between 7.8 and 8. The agar
was dissolved in the solution by stirring on a water bath
and transferred in test tubes (5 mL in each), plugged with
cotton and sterilized in an autoclave at 120°C for 15
minutes.

Procedure

Antibacterial activity was carried out using agar-well
diffusion method by using DMSO as the solvent and
nutrient agar was employed as culture media. The glass
petridishes were cleaned and sterilized petri plates were
prepared with 35 ml of sterile molten nutrient agar.
Previously liquefied medium was inoculated with requisite
quantity of suspension of microorganism and the
suspension to the medium at a temperature between 40°C
to 50°C and immediately poured the inoculated medium
into petri-dishes to give a depth of 3 to 4 mm. The media
was allowed to solidify at 29°C. A sterile borer was used to
prepare 4 wells in agar medium. By using sterile
micropipettes, 50, 100, 150, 200 pl of the test sample at
specific concentrations were added to the wells.
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Amoxicillin (100 pg/ml) was used as the standard drug.
The plates were then incubated at 40°C for 4 hr for cold
diffusion at 37 + 1°C for 24 hr. The antibacterial activity is
indicated by the appearance of zone of inhibition.
Diameters of the zones of inhibition were measured and
the average diameter for each sample was calculated. The
diameter obtained for test sample is compared with that
produced by standard Amoxicillin [29].

Statistical Analysis

The results were expressed as mean + SEM. Statistical
analyses of all the data obtained were evaluated using
one-way ANOVA followed by Dunnett's post - hoc
multiple comparison test with SPSS Program; Version 20.
All the results were also expressed as graph by Graph Pad
Prism software (v.5). P values < 0.05 were considered as
statistically significant.

Results

B. Courtallensis Extracts on Triton-Induced
Hyperlipidemia

The serum lipid level of normal control group,
hyperlipidemic control group and drug treated groups are
shown in table 1. Serum TC level of triton induced group,
triton + fenofibrate group, triton + extract 200 mg/kg and
triton + extract 400 mg/kg groups were 167.05 * 2.54,
111.25 + 2.54, 127.87 + 2.54, and 125.80 * 2.54 mg/dl
respectively. The results showed that fenofibrate and B.
courtallensis extract (200 and 400 mg/kg) treated groups
decreased serum TC level significantly at P < 0.001 when
compared to TC level of triton induced group. Serum TG
level of triton induced group, triton + fenofibrate
group,triton + extract 200 mg/kg and triton + extract 400
mg/kg groups were 239 + 2.56, 123.59 * 2.56, 189.02 +
2.56 and 185.02 * 2.56 mg/dl respectively. The results
showed that when compared to hyperlipidemic control
group, fenofibrate and B. courtallensis extract (200 and
400 mg/kg) decreased serum TG level significantly at P <
0.001. Serum HDL level of triton induced group, triton +
fenofibrate group, triton + extract 200 mg/kg and triton +
extract 400 mg/kg groups were 28.89 + 1.89, 39.84 +
1.89, 33.75 + 1.89 and 34.51 + 1.8 mg/dl respectively. The
results showed that when compared to hyperlipidemic
control group, fenofibrate and B. courtallensis extract
(200 and 400 mg/kg) increased the serum HDL level
significantly at P < 0.05. Serum VLDL level of triton
induced group, triton + fenofibrate group, triton + extract
200 mg/kg and triton + extract 400 mg/kg groups were
4791 £ 0.51, 24.71 + 0.51, 37.98 + 0.51 and 37.05 * 0.51
mg/dl respectively. The results showed that when
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compared to hyperlipidemic control group, fenofibrate
and B. courtallensis extract (200 and 400 mg/kg)
decreased serum VLDL level significantly at P < 0.001.
Serum LDL level of triton induced group, triton +
fenofibrate group, triton + extract 200mg/kg and triton +
extract 400 mg/kg groups were 90.24 + 3.11, 46.68 *

3.11, 56.12 + 3.11and 54.28 *+ 3.11 mg/dl respectively.
The results showed that fenofibrate and B. courtallensis
extract (200 and 400 mg/kg) treated groups decreased
serum LDL level significantly at P < 0.001 when compared
to LDL level of triton induced group.

Treatment groups TC (mg/dl) TG (mg/dl) HDL (mg/dl) VLDL (mg/dl) LDL (mg/dl)
Normal control 88.48 + 2.53 84.34 £ 2.56 46.86 +1.88 16.86 £ 0.51 24.75+3.11
Triton 200 mg/kg 167.05 + 2.54 239+ 2.56 28.89 £1.89 47.91+0.51 90.24 +3.11

Triton + fenofibrate 65
mg/kg

111.25 + 2.54™

123.59 £ 2.56™

39.84 £ 1.89"™

24.71 £ 0.51™

46.68 +3.11™

Triton + B. courtallensis
extract 200 mg/kg

127.87 + 2.54™

189.02 £ 2.56™

33.75+1.89"

37.98 £ 0.51™

56.12 £ 3.11™

Triton + B. courtallensis
extract 400 mg/kg

125.80 + 2.54™

185.02 £ 2.5™

3451+1.8"

37.05+0.51™

54.28 £ 3.11™

All the values are expressed as mean * SEM for six animals in each group using one- way ANOVA followed by Dunnett’s

test. *P < 0.05, **P < 0.01, ***P < 0.001- compared to hyperlipidemic control.
Table 1: Effect of methanolic leaf extract of B. courtallensis on serum lipid level in triton induced hyperlipidemic model.

Effect of Methanol Extract of B. Courtallensis on
High Fat Diet-Induced Hyperlipidemia

The methanolic extract of B. courtallensis (200 and 400
mg/kg) showed significant alteration in serum lipid levels
after treatment for 28 days. The normal rats were fed
with high fat diet for 15 days showed increased serum TC,
TG, LDL-C and decreased HDL-C levels. B. courtallensis
treatment significantly (P < 0.01) reducedthe serum levels
of TC, TG and LDL-C and significantly (P < 0.01) increased
the HDL-C levels.

Antibacterial Activity

The antibacterial activity of methanolic extract has
shown in figure 1. The extract exhibited pronounced
activity against all the bacterial strains tested. The activity
of extract against S. aureus at the concentration 200
pug/mL was comparable with that of standard drug
amoxicillin.
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Figure 1: Antibacterial activity of various concentration of
methanolic extract of B. courtallensis leaves against (a)
Escherichia coli, (b) Pseudomonas aeruginosa, (c) Bacillus
subtilis and (d) Staphylococcus aureus
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The minimum inhibitory concentration (MIC) of B.
courtallensis leaves extract against S. Aureus, B. Subtilis, E.
coli and P. aeruginosa were found to be 2.36pg/ml,

1.6pg/ml, 4.68ug/ml and 37.5ug/ml respectively which
were comparable with that of the standard, Amoxicillin
(table 3).

Methanolic extract of B. courtallensis e
Microorganism Zone of inhibition (mm) _
50 pg/ml | 100 pg/ml | 150 pg/ml | 200 pg/ml Amoﬁg}g:?loo Amox pg/ml| BC pg/ml
E. coli 19.5 21 215 22.5 29 2.36 4.68
P. aeruginosa 15.5 17.5 18.5 20.5 24.5 37.5 37.5
B. subtilis 28 29 30 30.5 36.5 1.6 2.36
S. aureus 25.5 28 27 29.5 31.5 1.6 1.6

Table 3: In vitro antibacterial activity of methanolic extract of leaves of B. courtallensis.

Discussion

Hypolipidemic effect of B. courtallensis was evaluated
on Triton WR-1339 and high fat diet-induced models to
experimentally assess the folklore use of B. courtallensis.
The non-ionic detergent, Triton WR-1339, has been
broadly used to hinder the uptake of triacyl glycerol-rich
lipoproteins from plasma by means of peripheral tissues
as a way to produce acute hyperlipidemia in animal
models which can be traditionally used for a number of
pursuits, in distinctive for screening common or chemical
hypolipidemic medicinal drugs [30]. The methanolic
extract of B. Courtallensis decreased the TC, TG, VLDL-C,
and LDL-C and elevated the HDL-C phases tremendously
compared to the hyperlipidemic manage rats. The
hypolipidemic exercise of B. Courtallensis may be as a
result of the accelerated elimination of triglycerides and
lipoproteins from blood circulation, prompting reduction
in flowing serum lipids. High fat diet significantly
increases the TC levels. High cholesterol or LDL-C
concentrations are risk explanations for coronary heart
diseases and the progress of atherosclerosis [31].
Hypercholesterolemia is a consequence of extended fatty
acid oxidation to acetyl CoA which is the essential
substrate for cholesterol synthesis. When LDL-C phases
are too excessive, they tend to attach to the liner of artery
wall and they're oxidized and brought up foam cells in a
process that leads to the progression and progress of
atherosclerosis. Elevated LDL cholesterol has been known
as bad cholesterol [32].

In high fat, triggered hyperlipidemic observe, oral
administration of the methanolic extract of B. courtallensis
treated rats indicated huge decrease in the plasma total
cholesterol. When LDL cholesterol levels are too high,
they tend to glue to the lining of the artery wall where
they are oxidized and taken up by foam cells in a process
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that leads to the development and progression of
atherosclerosis. So, an elevated LDL cholesterol level is a
major risk factor for heart disease and stroke. This is why
LDL cholesterol has been called “bad” cholesterol [32].
Hence the cholesterol-reducing activity of B. courtallensis
is by enhanced LDL-C catabolism via hepatic receptors.

HDL functions as good cholesterol; it opposes
atherosclerosis specifically, by means of transferring
cholesterol and triglycerides from the peripheral tissues
to the liver where it is catabolised and excreted out of the
physique by means of hepatic receptors [33]. In this study
administration of methanolic extract of B. courtallensis
extensively elevated the HDL-C ranges by improving the
activity of lecithin cholesterol acyltransferase (LCAT) and
reducing the hepatic triglyceride lipase (HTL) on HDL-C
[34]. LCAT assumes a key part in consolidating free
cholesterol into HDL and exchanging back to VLDL or IDL
which is reclaimed by the liver cells [35].

Triglycerides regulate the lipoprotein interactions to
maintain the lipid metabolism. The increased levels of
triglycerides increase the coronary artery disease. The
determined serum hypotriglyceridemic impact on
management of methanolic extract of B. courtallensis
leaves may be because of the enhanced catabolism of
triglyceride. The restoration of the catabolic metabolism
of triglycerides could be because of an improved
stimulation of the lipolytic activity of plasma lipoprotein
lipase (LPL).

In the present study, the antibacterial activity of the
methanolic concentrate of B. courtallensis was assessed
against both gram positive and gram negative organisms.
In the antibacterial study B. courtallensis showed
professed activity against all the bacterial strains tested.
The minimal inhibitory concentration (MIC) of B.
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courtallensis leaves extract in opposition to S. aureus, B.
subtilis, E. coli and P. aeruginosa were found to be 1.6,
2.36, 4.68 and 37.5 pg/ml respectively which have been
comparable with that of the standard, Amoxicillin. Gram
positive bacterial strains were discovered to be barely

greater sensitive than Gram negative bacterial strains. It
is usually as a result of the absence of lipopolysachride
layer in gram positive bacteria that would operate as a
barrier to the phytochemical supplies which might be in
charge for antibacterial activity [36, 37].

Parameter Groups Day 0 Day 7 Day 14 Day 21 Day 28
Normal Control 77.97+1.01 77.52 +1.41 77.41 £ 1.25 76.18 £ 0.92 75.78 £ 0.75
HC 143.44 +1.37 | 152.04+1.47 156.7 £ 2.19 163.67 + 1.44 168.2+1.3

TC HC + F (65 mg/kg) |130.23+1.77 | 119.67 + 1.36** | 106.69 + 1.68** | 98.26 + 0.7** | 90.66 + 0.37**
HC + BC (200 mg/kg) | 142.61 + 1.46 | 140.8 + 2** 131.1 £ 2%* 103.72 + 1.32** | 98.86 + 0.42**

HC + BC (400 mg/kg) | 140.84 +1.8 | 138.62 + 1.86** | 129.58 + 3.75** | 99.17 + 1.11** | 96.94 + 0.75**

Normal Control 94.39+0.71 | 93.45+1.02 92.24 +1.43 92.47 +1.25 91.22+0.92
HC 206.15+1.38 | 212.82+2.31 | 242.46+2.26 | 254.37+1.86 | 247.18 +16.83
TG HC + F (65 mg/kg) |208.61+1.24| 203.87 £1.27 | 200.13+1.37 |187.72+0.71** | 165.41 + 0.81**
HC + BC (200 mg/kg) | 211.45+1.6 | 210.29 +1.25 |188.29 + 13.78**| 191.96 + 1.04** | 181.88 + 0.75**
HC + BC (400 mg/kg) | 208.55 + 1.73 | 208.43+1.3 202.05+2 192.92 + 0.72**| 180.25 + 0.93™

Normal Control 38.31+0.47 | 3491+0.69 33.93+0.78 33.53+0.73 33.4+0.66

HC 30.6 £ 1.04 30.1+£1.09 26.26 +1.09 22.9+0.59 17.05 +0.56

HDL HC+F (65mg/kg) | 32.12+1.08 | 33.21+1.36 33.7 £ 1.15*% | 37.07 £ 1.12** | 39.73 + 0.46**

HC + BC (200 mg/kg) | 30.01 £0.83 | 30.74+0.81 31.95+0.92%* | 33.44 +£1.33*%* | 34.57 £ 1.1**

HC + BC (400 mg/kg) | 33.47 +2.05 | 32.31+1.94 35.43 +1.12** | 36.72 £ 1.16** | 38.54 £ 0.75**

Normal Control 18.88 £ 0.14 18.69 + 0.2 18.45 +0.29 18.49 £ 0.25 18.25+0.18

HC 41.23+0.28 | 42.57+0.46 48.49 + 0.45 50.88 + 0.37 49.44 £3.36

VLDL HC +F (65mg/kg) | 41.72+0.25 | 40.78 £0.25 40.03 £0.28 37.55 +0.14** | 33.08 £ 0.16**
HC + BC (200 mg/kg) | 42.29 +0.32 | 42.06+0.25 38.66 +2.76%* | 37.39 £ 0.21** | 36.37 £ 0.15**

HC + BC (400 mg/kg) | 41.71+0.35 | 41.69+0.26 40.41+0.4 38.59 + 0.14** | 36.05 + 0.19**

Normal Control 20.79+0.99 | 23.92+1.55 25.04 +1.48 2416 +1.24 24.14+1.23

HC 76.61+1.36 | 84.38+1.78 86.95 + 2.36 949 +1.86 101.71 + 3.88

LDL HC + F (65 mg/kg) | 66.39+1.65 | 60.69 + 1.56** | 42.96 + 1.85** | 23.64 + 1.67** | 18.85 + 0.38**
HC + BC (200 mg/kg)| 70.31+1.5 70 + 1.86** 63.49 + 2.69** | 33.89 £ 2.54%* | 23,92 + 1.13**

HC + BC (400 mg/kg) | 65.66 +2.12 | 64.62 + 2.58** | 53.74 + 3.43** | 23.87 + 1.75** | 21.35 £+ 0.89**

All the values are expressed as mean + SEM for six animals in each group using one- way ANOVA followed by Dunnett’s
test. *P < 0.05, *P < 0.01, **P < 0.001- compared to hyperlipidemic control.
Table 2: Effect of methanolic leaf extract of B. courtallensis on serum TC, TG, HDL-C, VLDL-C and LDL-C level in high fat
induced hyperlipidemic model.

Conclusion
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