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ABSTRACT

Hypercholesterolemia is a major cause of cardiovascular disease such as coronary
heart disease. Betel water (Peperomia pellucida) is a type of plants that have antioxidant
compounds that could delay, retard and prevent the oxidation of lipids, both enzymatic and
non-enzymatic. This study aimed to determine the effect of ethanol extract Peperomia
pellucida against total cholesterol, HDL, LDL, and triglycerides in the serum of white rats
(Wistar) were given a diet aterogenetik, so it can be used as prevention of atherosclerosis.
The active compounds contained in the water after screnning betel phytochemicals
includes flavonoids, tannins, alkaloids, steroids and quinones. In vivo studies conducted by
true experimental method with pre and post test with control group design. Rats were
divided into 3 groups: group A positive control is given aterogenetik diet, group B and C
were given diet Peperomia Pellucida aterogenetik and extract orally at a dose of 150 mg/kg
and 300 mg/kg. Diet aterogenetik given as much as 20 grams per day for 14 days. Data
obtained include total cholesterol, HDL, LDL, and triglycerides were analyzed by
statistical methods Paired T Test oneway ANOVA (P < 0.05). The study of total
cholesterol, HDL, LDL and triglycerides showed ethanol extract of Peperomia pellucida at
a dose of 300 mg/kg body weight can lower total cholesterol and LDL significantly, but
there was no significant decline in triglycerides and can increase HDL levels.
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INTRODUCTION

Hyperlipidemia is a major cause of atherosclerosis. The incident related to the
occurrence of coronary heart disease (CHD), cerebrovascular ischemia and peripheral
vascular disease (Goodman & Gilman, 2007). Coronary Heart Disease (CHD) is one of the
many diseases that currently threaten public health and the cause of death in the world
(Baraas, 1993). American Heart Association (2009) estimate the prevalence of CHD in the
United States in 2004, approximately 13.2 million. The whole world got 50 million deaths
each year due to CHD and 39 million of them are in developing countries (Boedhi, 2003).
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In 2002 the WHO estimates that 3.8 million men and 3.4 million women worldwide each
year die of coronary heart disease (WHO, 2008).

Atherosclerosis is a progressive disease characterized by the accumulation
cholesterol, low density lipoprotein (LDL), and fibrous elements in the large arteries that
contribute to the severity of cardiovascular disease (Farias, 1996; Jeong, 2005). Increased
total cholesterol and triglycerides are the factors causing the development of
atherosclerosis and coronary heart disease (Farias, 1996; Jeong, 2005; Chobanian, 1991).

Betel water (Peperomia pellucida) is a type of plant that grows in Java and can live
in all conditions (Wijaya and Monica, 2004). These plants are used by the people of
Indonesia as an external medicine for treating headaches during the fever, and the essence
of betel water is used as a stomach medicine (Wijaya and Monica, 2004).

In the previous study, Tarin (2012) explains the benefits of betel leaves water to
treat gout and ulcers (abscesses). Many studies have shown that betel plant water at a dose
of 150 mg/kg can give antipyretic effect (Khan et al., 2007), anti-inflammatory,
antibacterial, hypoglycemic, and analgesic (Hasib et al., 2013). Majumder (2013) states
that betel water containing the chemical compound class of glycosides, flavonoids, tannins
and steroids/triterpenoids. However, there has been no research on betel water activity in
lowering cholesterol levels. In this study, we aimed to test the anti-hypercholesterolemic
activity of ethanol extract of betel water to rats by measuring the biochemical parameters
in the blood serum of mice such as total cholesterol, low density lipoprotein (LDL), high
density lipoprotein (HDL) and triglycerides. The hope betel water may be an alternative

treatment of cardiovascular disease, especially coronary heart disease.

METHODS
Material plants and Active Compounds Extraction

Herba betel water (Peperomia pellucida) is obtained from Semarang area and
identified by the taxonomy of plants in the laboratory of Biology, State University of
Semarang. Betel dry water as much as 400 grams of pulverized until homogenous and
macerated using ethanol. The ethanol extract was concentrated using a rotary evaporator to
eliminate the solvent to form a viscous extract betel dark green water.
Procedures
Animal Testing

This study used 21 Wistar strain male rats 2 - 3 months old, weighing 200 - 250 g
were obtained from the Laboratory of Biology, Faculty of Mathematics and Natural
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Sciences, State University of Semarang. Rats adapted to the state laboratory for 7 days by
feeding standards. Feed given as much as 20 grams per head per day and water ad libitium

during the study.

Phytochemical screening Betel Water

Phytochemical screening performed on dry bulbs and ethanol extract of betel water.
Screening active compounds include alkaloids, flavonoids, tannins, saponins, quinones and
steroid/triterpenoid. Screening is done in accordance with the method described by

Harborne phytochemical 2005.

Research Design

This research is true experimental approach the randomized pretest posttest control
group design. Mice that had been adapted for 7 days by feeding standards, on the 8th day
analysis of blood lipid levels to 3 rats taken randomly (Phase I). On the 9th day, all mice
fed the atherogenic which consists of egg yolks and fat cattle for 2 weeks (14 days).
Atherogenic feed given to improve cholesterol levels of mice. On day 22, an analysis of
the blood lipid levels of the rats were taken randomly (Phase II). On day 24, mice were
randomly divided into 3 treatment groups. Each group consists of 5 rats. The first group
(control) were fed high-cholesterol, the second group (treatment 1) were fed standard
series plus extract water at a dose of 150 mg/kg/day for 7 days and the third group
(treatment 2) were fed a standard coupled with a dose of water extract of betel 300 mg/kg
for 7 days. On day 33, an analysis of the blood lipid levels of all the mice in all three
treatment groups (Phase III). Blood sampling for analysis of lipid levels is done in a way,
blood is drawn through the eye by using the disposable syringe 3 mL size as much as 2
mL. Blood in the syringe is stored in the ice container until ready analyzed blood lipid
levels which include levels of TPC, LDL cholesterol, HDL cholesterol, and triglycerides

(TG). Procedure analysis of blood lipid levels using enzymatic colorimetric method.

Data Analysis

The data collected is of primary data of inspection levels lipid profile of Wistar rats.
The data is differentiated for each treatment group and control group were then analyzed
by the statistical test. First time test data normality by the Shapiro-Wilk test. If the data
were normally distributed parametric test followed by One Way Anova, if acquired
significant difference (P < 0.05) then proceed with the independent T test. However, if the
distribution is not normal if the test then analyzed by the non parametric test of Kruskal-

Wallis, if P < 0.05 then there are significant differences; If P > 0.05, there is no significant
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difference, and if obtained significant difference followed by Mann-Whitney statistical

test.

DISCUSSION

Phytochemical screening on betel water to determine the chemical constituents of
the plant to be used. Phytochemical screening performed on crude drugs and extracts of
betel water for comparing the chemical content after the extraction process. Phytochemical
screening results can be seen in Table 1.

Table 1. Test Results Phytochemicals Betel Water

Phytochemical test Powder Extract
Alkaloids + +
Saponin + -
Flavonoids + +
Tanin + +
Quinone + +
Steroids + +
Triterpenoids - -

Table 1 shows that the phytochemical screening on betel water powders containing
the compound were almost the same, but there are differences that the saponin. The results

are consistent with studies that have been reported by Majumder, 2011.

Table 2. Effect of Ethanol Extracts Against Biochemical Parameters

. Dose Total Trigliserida
Material (mg/kg) Cholesterol HDL (mg/dl) LDL (mg/dl) (me/dl)
gxe (mg/dl) &
Control 0 64.41 £8,21 17.6+3.9 34.5+10.12 61.55+15.48
(+19.24 £9.18)  (+0.4+£0.70) (+10.88+9.34) (+21.76 =1.29)
Treatment 1 150 50.40 + 8.33 33+3.74 11.288 £9.51 30.58 £9.18
(+4.37+£2.3) (2.6 £2.199) (-8.64+10.79) (+8.16 £4.05)
37.27+8.47 242 +3.898 10.55+5.46 12.57 +4.73

Treatment2 300 1380.84)  (-5.82828) (-1.56+547)  (-2.49 +0.64)

In this study, betel water is extracted using ethanol and tested hypercholesterolemia
inhibitory activity against biochemical parameters in rat serum. Results of in vivo
experiments in rats is shown in Table 2.

Cholesterol is one of the biomolecules contained in the body and are classified into
lipids. Cholesterol and triglycerides are very important for the biosynthesis of hormones,
bile acids and vitamin D, and also as an energy reserves. However, when the levels of
cholesterol in the blood is too high will lead to atherosclerotic disease and other
cardiovascular diseases. High cholesterol in the blood is influenced by the cholesterol

synthesized by the liver and cholesterol obtained from food. This study, male rats (Wistar)
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were fed a diet high cholesterol derived from egg yolks and beef fat. According to Wells e?
al., 1987 stating that feeding fat and egg yolk can increase weight loss is accompanied by
an increase in serum cholesterol animals. In this study, the ethanol extract at a dose of 300
mg/kg gives a decrease (P < 0.05) significant serum cholesterol levels in rats.

On the other side, low density lipoprotein (LDL) carry cholesterol from the liver to
the network. While high-density lipoprotein (HDL) facilitate in bringing koleterol of
tissues to the liver for catabolism peroses. Therefore HDL cholesterol lowering effect on
tissues and increase the ratio between HDL and LDL suggested. Increase in HDL can
reduce levels of LDL- cholesterol to reduce the risk of cardiovascular disease.

Betel water in phytochemical test contains a steroids which has been shown to
lower cholesterol levels by pressing the synthesis of cholesterol. This capability is caused
by steroids structure that resembles cholesterol. The possibility steroids can replaces
cholesterol from mixed micelles because it is more hydrophobic than cholesterol (Child
and Kuksis, 1986). This replacement causes a decrease in cholesterol micelles
concentration and consequently decrease the absorption of cholesterol (Child and Kuksis,
1983).

Hypercholesterolemia will increase the level of serum lipid peroxidation in
hypercholesterolemic rabbits and guinea pigs (Das et al., 2000). This is proven by studies
Gulcan et al., 2006 stating that the level of lipid peroxidation in cholesterol-rich group is
relatively higher than the control group of animals. Flavonoids in ekstak can reduce lipid
peroxidation and liver enzymes, as well as increase the activity of the antioxidant defense
system in rats (Kanter ef al., 2003). Diet hypercholesterolemia caused a small reduction in
plasma concentrations of NO metabolites in the presence of tannins in the extract will
increase NO metabolites (Gulcan et al., 2006). This influence may be due to the tannins
contained in the water can reduce hypercholesterolemia betel as effective in inhibiting 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors which may be
effective in hiperkolestrolemia (Chang et al., 2001).

CONCLUSION

Betel water (Peperomia pellucida) obtained in the area of Semarang and extracted
using ethanol contain chemicals such as tannins, flavonoids, steroids, alkaloids, and
quinones. Diet aterogenetik given to Wistar strain rats for 14 days. Data obtained include
total cholesterol, HDL, LDL, and triglycerides were analyzed by statistical methods Paired
T Test oneway ANOVA (P < 0.05). The study of total cholesterol, HDL, LDL, and
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triglycerides showed ethanol extract of Peperomia pellucida. Dose of 300 mg/kg body
weight can lower total cholesterol and LDL significantly, but there was no significant

decrease in triglycerides and can increase HDL levels Wistar rats.
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