é

JOURNAL OF NATURAL REMEDIES
DOI: 10.18311/jnr/2017/11051

Antihyperlidemic Effects of Mangosteen (Garcinia
mangostana L.) Pericarp Ethanolic Extractin
High-Carbohydrate Wistar Rats

Alkilany Salem Abuzaid*, Elin Yulinah Sukandar, Neng Fisheri Kurniati and I. Ketut Adnyana

Bandung Institute of Technology, School of Phrmacy, Bandung-40132,

Abstract

Indonesia

Garcinia mangostana L.has been used as an antioxidant to inhibit oxidation of low density lipoproteins and as an
antiobesity agent. The aim of this study was to evaluate the effect of a Mangosteen (G. mangostana L.) Pericarp Ethanolic
Extract (MPEE) on lipid profile in rats fed with high-fat diet.The experimental study was conducted in male Wistar rats
for 4 weeks and 9 weeks, with rats divided into 5 treatment groups which were normal (standard diet), control (high-fat
diet), dose 1 (high-fat diet, MPEE 200 mg/kg b.w.), dose 2 (high-fat diet, MPEE 500 mg/kg b.w.), and orlistat (high-fat
diet, orlistat 21.6 mg/kg b.w.) groups. The serum concentration of cholesterol High Density Lipoprotein (HDL) and Low
Density Lipoprotein (LDL) and triglycerides of all the animals in each group were determined after the 4 weeks and 9
weeks of treatment. Intrygliceride level, MPEE at the dose of 500 mg/kgbw was more active than the dose of 200mg/
kg. The rats treated with MPEE significantly decreased the LDL level in the 9 weeks at the dose of 200 mg/kg bw and 500
mg/kg bw. However, the HDL level amongthe all groups showed no significant difference.Mangosteen Pericarp Ethanolic
Extract (MPEE) has potential as anti-obesity drugs by lowering the tryglyceride and LDL level in high-fat Wistar rats.
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1. Introduction

Obesity is well-known to contribute to the health
impairment and several diseases such as work
disability, sleep apnea, cardiovascular disease,
cancer, type 2 diabetes mellitus, and osteoarthritis'.
It was estimated that 3.4 million deaths in the year
2010 were caused by overweight and obesity>.
Furthermore, obesity could lead to the decrease of

life quality.

*Author for correspondence

Obesity is associated with several established
Atherosclerotic Cardiovascular Diseases (ASCVD)
risk factors. One of the metabolic defects to appear
in obese individuals, which is central to the pathway
of ASCVD is, dyslipidemia**. Dyslipidemia is also
one of the most prevalentmetabolic impairments
in obesity, occurring in almost 60% of abdominally
obese subjects, and also one of the strongest
ASCVD risk factors in obesity>~. The characteristic
the
dyslipidemia, which is a triad of lipoprotein

dyslipidemia of obesity is atherogenic



Rats

disorders including: elevated serum triglycerides,
high serum numbers of pro-atherogenic Low-
Density Lipoprotein (LDL) particles, and low
concentrations of athero-protective High-Density
Lipoprotein Cholesterol (HDL-C)%*=. Thus, the
prevention and treatments for obesity are urgently
needed!”.

Various ways for effective therapy in obesity
has been proposed, such as suppression on food
intake, stimulation to energy expenditure, lipase
inhibition, regulation on lipid metabolism, and
inhibition of adipocyte differentiation”®. Orlistat
and acarbose are commercial drugs that commonly
used as anti-obesity medications, but it has adverse
effects’. Therefore, the usage of natural products
that relatively safe as alternative therapy is much
preferred®.

Mangosteen (Garcinia mangostana Linn), which
is presumably originated from Southeast Asia,
has long over the years been used as traditional
remedies in several countries such as Sri Lanka,
Malaysia, Philippines, Thailand, and India'l. The
thick mangosteen rind is usually used to treat some
health disorder such as cystitis, diarrhea, dysentery,
eczema, fever, intestinal ailments, and other
skin ailments!>!3, Mangosteen pericarp contains
numerous polyphenolic acids such as xanthones
and tannins. Xanthones from mangosteen have
been widely studied for its medicinal properties;
several known activities from xanthones are
antioxidant, antitumor, anti-inflammatory, anti-

allergy, antibacterial, antifungal, and antiviral'"%,

In accordance with other studies, high-fat
diet could induce obesity, hyperinsulinemia, and
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hyperglycemia, as well as lobular inflammation,
hepatocyte necrosis in the liver of rats'®. The sodium
salt of glutamate (Monosodium Glutamate; MSG)
commonly used as a flavoring agent, has been
associated MSG use with obesity and aberrations

in fat metabolism!®,

In the present study, the
Mangosteen Peel Extracts (MPEE) were evaluated
as well as controlled lipid profil through lowering
level triglyceride level, LDL, and HDL cholesterol
level on wistar rats induced by MSG and high-fat

diet.

2. Materials and Methods

2.1 Mangosteen Pericarp Ethanolic
Extracts Preparation

The mangosteen (MPEE) fruit was obtained from
IndonesianfarmsinCicantayan,Sukabumi, Bandung,
West Java, Indonesia. The plants were identified by
the herbarium staft from Departement of Biology,
School of Life Science and Technology, Bandung
Institute of Technology, Bandung, Indonesia. The
pericarp was collected from mangosteen fruit, then
dried and ground into small pieces. Subsequently,
it was extracted using reflux method in water and
50% of ethanol. The extract is then freeze-dried and
MPEE in dried powder form was produced'”8,

2.2 Experimental Design

The study was conducted at the Laboratory of
Experimental Animals, School of Pharmacy,

Bandung Institute of Technology, Bandung,
Indonesia.The methods related to the use of
animals in this study have been approved by

Ethical Commission, School of Pharmacy, Bandung
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Institute of Technology with ethical approval
number 05/KEPHP-ITB/05-2015.

The Twenty-five male Wistar rats with the age of

4 weeks, with the weight in the range of 90 to 110
grams were used. All rats were kept under standard
environment for laboratory animals. Prior to the
treatment, they were acclimatized for 7 days by
giving the normal food and water. Subsequently, the
rats were divided randomly into five groups namely
normal, control, dose 1, dose 2, and orlistat group.
The normal group was given CMC-Na 0.5% (0.05
g/kg) solution, the control group was not given any
treatment, the dose 1 group was given MPEE (200
mg/kg rat bw.), the dose 2 group was given MPEE
(500 mg/kg rat bw.), and the orlistat group was given
orlistat (Xenical) (21.67 mg/kg rat bw). For the first
5 days, all groups except the normal group were
received MSG 2 mg/kg bw. through subcutaneous
injection together with high-carbohydrate food to
induce the obese condition, while the normal group
was received standard diet. For 9 weeks, the normal
group was continuously received standard diet
while the other groups received high-carbohydrate
food. The composition of the standard and high-
carbohydrate food was in accordance to Adnyana et
al. (2014) study with slight modification!. The rats
were maintained daily and checked for the body
weight changes during experiment period, total
cholesterol, TG, LDL, HDL, feces and urine measure
in the first week, week 4 and week 9. Twenty-four
hours after the last day of the experiment, all rats
were sacrificed using carbon dioxide. Following
the euthanasia procedure the serum, perirenal and
perianal fat were immediately isolated and stored in
a freezer at the temperature of -20°C.
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2.3 Measurement of Total Cholesterol,
Triacylglycerides, LDL and HDL after
Administration of High Calorie Diet

The cholesterol is determined after enzymatic
The
quinoneimine is formed from hydrogen peroxide

hydrolysis and  oxidation. indicator
and 4-aminophenazone in the presence of phenol
and peroxidase. The enzyme reagent and the
standard are ready for use. The reagents are stable
up to the given expiry date, even after opening,
when stored at 2 to 8°C, and it could stay up to 2
weeks at 15 to 25°C. The samples used is serum.
(HDL)

is a direct homogeneous enzymatic assay for

High Density Lioprotein cholesterol
quantitative determination of HDL cholesterol.
High Density Lioprotein (HDL) is regarded to
protect lipid component against Coronary Heart
Disease (CDH). During preventive time in vivo
method, total cholesterol, HDL, LDL, triglyceride,
were measured in the beginning or before being
induced week 4 and week 9. In the first week or
before being induced, the total cholesterol, HDL,
LDL, triglyceride, were started without any changes
between groups or variables, otherwise, all groups
were started in zero condition.

2.4 Statistical Analysis

All data are expressed as mean * SD. The difference
between groups were compared by one-way ANOVA
followed by an LSD post hoc test. An associated
probability (P value) below 0.05% was considered
as significant.

3. Results

An imbalance between caloric intake and energy
expenditure results in excessive storage of corporal
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normal control MPEE MPEE Orlistat 21.67
200mg’kgbw  500mgkgbw  mgkgbw
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B beforemducing ®fourthweek = ninth week

Fig. 1.

Triglyceride level in blood serum of MSG-high carbohydrate food induced obese rats treated with MPEE between

groups before inducing, in the fourth week and ninth week of treatment.
The (*) marks indicate significant differences compared to the control group (LSD post hoc test; * = p < 0.05).

fat, often resulting in overweight or obesity. This
imbalance often produces an altered lipid profile
characterized by high triglycerides (TG) serum
levels, high total cholesterol, high LDL-cholesterol,
and low levels of HDL-cholesterol that increases the

risk of cardiovascular disease (CAD)?.

In Figure 1, before thetreatment, the TG level
showed no difference among all the groups. In
the week 4 and week 9 after treatment, there were
significantly differentin TGlevel between the control
and normal groups. The control group showed no
significant differencecompared to the orlistat group,
while MPEE at dose of 200mg/kg bw and 500mg/kg
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bw had significant difference compared to control
group, especially MPEE at dose of 500mg/kg bw
which was more effective than the dose of 200mg/
kg bw in lowering TG level.

In Figure 2, before the treatment and in the week
4, there was no difference in LDL cholesterol among
the all groups. In the week 9 MPEE at the dose of
200mg/kg/bw and the dose of 500mg/kg/bw had a
significant difference compared to the control group
of cholesterol level.

As shown in Figure 3, there was no difference in
HDL-C level between the all groups in the week 4

www.informaticsjournals.com/index.php/jnr | Vol 17 (4) | October 2017
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Orlistat 21.67
mg/kg bw

MPEE
200mg’kgbw  500mg/kgbw

MPEE

Groups

LDL cholesterol level in blood serum of MSG-high carbohydrate food induced obese rats treated with MPEE

between groups before inducing in the fourth week and ninth week.
The (*) marks indicate significant differences compared to the control group (LSD post hoc test; * = p < 0.05).

and week 9, which means there was no effects from
MPEE.

4. Discussion

Obesity has become a global concern over the years
which rapidly increasing and it is often associated
with several diseases such as cardiovascular disease,
cancer, and type 2 diabetes mellitus®"?2. Anti
obesity drugs that are efficacious and have minimal
side effects are therefore urgent®. In this study, we
observed the MPEE abilities to prevent the obesity
as well as the pathogenesis of metabolic syndrome,
by measuring the triglycerides, LDL and HDL
cholesterol level.
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Consumption of long-chain saturated fatty
acids (C>10) generates increases in cholesterol
and triglyceride levels®*?®. In this study, MPEE
significantly reduced triglyceride levelsat both
doses compared to the control and orlistat (standard
drug). Our previous study showed MPEE have great
potential as a therapeutic agent in preventing obesity
by suppressing major body weight gain and reducing
FAS concentration?®. The other study showed that
MPEE has the ability to lower the lipid droplet in
the liver, especially MPEE with the concentration of
200 mg/kg bw. It also revealed that the treatments
of MPEE were able to decrease the toxicity effect of
obesity-induced condition (high-fat diet) toward
the liver, further demonstrating that MPEE have a
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Fig.3. HDLIlevelin blood serum of MSG-high carbohydrate food induced obese rats treated with MPEE between groups

before inducing in the week 4 and 9.

beneficial effect toward metabolic syndrome that
often connected with obesity!®.

Increased triglyceride leads to increases in
LDL levels which is necessary for transporting
the cholesterol to peripheral tissues for oxidation
or to adipose tissues for storage?’. Increases
in triglyceride levels also lead to increases in
chylomicron and Very Low Density Lipoprotein
(VLDL) levels, as transporters of triglycerides. Low
Density Lipoproteins (LDL) is the last stage of VLDL
catabolism, which therefore raised VLDL levels and
increase LDL levels. Increased cholesterol levels
result in down regulation of native LDL receptors®®,
In the present study,lowest LDL levelwas obtained
from treatment of MPEE at 9 weeks compared to
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control and orlistat. Mangosteen Pericarp Ethanolic
Extracts (MPEE) has been previously reported
in several studies to inhibit cholesterol formation

process!®2%30,

In the present study, there was no difference in
HDL level between all the groups in the week 4
and week 9 that indicated MPEE was not effective
increasing of HDL level.In contrary, previous study
showedthe HDLlevels, startingata dosage of 200 mg/
kg bw?. Metabolic abnormalitiespresent in obese
states may indirectly cause thelowering of HDL2
levels in obese individuals. Hypertriglyceridemia,in
particular, is frequently associated withreduced
HDL levels and enhanced HDL catabolism in
obesesubjects®'. In hypertriglyceridemic states,
such as obesity,the plasma protein, Cholesteryl

www.informaticsjournals.com/index.php/jnr | Vol 17 (4) | October 2017



Ester Transfer Protein (CETP), mediates a greater
net transfer of triglycerides from the triglyceride
rich lipoproteins (VLDLs and chylomicrons) to

HDL particles than normal®.

5. Conclusion

The Mangosteen Pericarp Ethanolic Extract
(MPEE) significantly reduces trygliceride and LDL
cholesterol, which makes its potential as anti-obesity
drugs. However, MPEE does not significantly
increase the HDL cholesterol. Further, clinical and
toxicology studies are encouraged.
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