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Abstract High blood cholesterol is often called hypercholesterolemia is a risk factor for the emergence of pathological
conditions such as heart and blood vessel disease. Hypercholesterolemia has an important role in the occurrence of damage to the
endothelial cells is mainly caused by oxidized LDL. Oxidation of LDL triggers the formation of TNF - o.

Leaves messengers that allegedly contains flavonoids can improve the situation of hypercholesterolemia through the barriers
specifically the expression of TNF - o increased due to hypercholesterolemia. Plants messengers known to contain alkaloids,
flavonoids, tannins, saponins, polyphenols, calcium oxalate, fats, and essential oil. Flavonoids which has the ability to bind the
atom to form free radicals not to excess free radicals, thereby inhibiting the oxidative modification of LDL become ox-LDL so it
will not be formed atherosclerosis.

This study uses the Randomize pattern Pre and Post Test Control Group Design, using white rats (Rattusnovergicus) with Wistar
strain aged 3-4 months, weighing 175-200 grams. Divided into four groups: Group | as a control with placebo, Group Il
treatment using extracts of ethanol leaves a messenger at a concentration of 10%, Group 11 treatments using extracts of ethanol
leaves a messenger at a concentration of 20%, Group 1V is to use the extract ethanol leaves errand at a concentration of 30%.

It can be concluded at 4 dose group 30% messengers leaf extract significantly different, p <0.05, so it can be said that the
provision of effective messengers extract at a dose of 30%.
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l. INTRODUCTION

Coronary heart disease is the main manifestation of
atherosclerosis, in which this process can occur at young
age due to high-fat diet, so there is a narrowing and
blockage of blood vessels coroner. Hypercholesterolemia
can cause increased levels of TNF-a and IL-6 in patients
with obesity. Reference [1] described the obese happen a
macrophage infiltration in the white adipocyte tissue, which
is the main source of production for proinflammatory
cytokines. Past research has shown a relationship between
high serum lipid levels with the incidence of atherosclerotic
disease trigger coronary heart disease [2].

Some studies also indicate that chronic inflammation of
the wall of the aorta due to fat accumulation caused by the
oxidation of LDL cholesterol which can cause broken
plaque and ended in the formation of thrombosis [3].
Hypercholesterolemia could initiate atherosclerosis which
is the result of a multifactorial disorder was associated with

(interleukin-1p), IL-6 (interleukin-6) and TNF-o, but did
not provide significant change to an increase in IL -1 [4].
Tumor necrosis factor-alpha (TNF-o) is one of the potent
pro-inflammatory cytokines. Sitokin known to play a
pathogenic role in chronic inflammatory disease. TNF-a is
produced excess in adipocyte tissue in mouse models of
obesity and plays an important role in the formation of
atherosclerosis.

Peperomiapellucida L. is a weed plant that normally grows
wild in damp places and crowded.This plant known to
contain  alkaloids, flavonoids, tannins,  saponins,
polyphenols, calcium oxalate, fat, and essential oils.

A research by Gianello et al. (2009) said that the planthas
anticancer activity and it is also capable of capturing free
radicals that can be used as natural source of antioxidants. It
can be consumed as fresh vegetables and can be consumed
daily.

Empirically, this plant has been used in the treatment of
fever, abdominal disease, or other external treatment. It is
also efficacious for pain in rheumatoid arthritis, gout,
headache, abdominal pain, abscesses, boils, acne, skin
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inflammation, wound bruises and minor burns. The plant
leaves can also be used as an antipyretic. Saponins
contained in the leaves specifically used to lower serum
cholesterol activity, which resulted by reducing the
enterohepatic circulation of bile acids by inhibiting the
oxidation of LDL cholesterol. The existence of barriers
LDL oxidation reaction will be to lower cholesterol levels
in the blood [5].

Flavonoids in the leaves is capable to reduce intracellular
ROS by binding with the free radicals then the bonds will
be able to stabilize peroxy makes synergy activation will be
reduced, the result would inhibit the oxidation of LDL
cholesterol. These obstacles will be able to reduce LDL
oxidation, where a decrease in LDL oxidation would inhibit
the activation of NF-kB, resulting in reduced levels of TNF-
a in the circulation. NF-kB is a transcription factor cells
that can control the expression of several genes including
TNF-o and IL-1 [6]. Flavonoid also acts as a compound that
can reduce triglyceride (TGA) and increase HDL.Flavonoid
is also said to be able to raise the density of LDL receptors
in the liver and binds apolipoprotein B. In addition,
according to a study conducted by Casaschi et al. (2004)
said that flavonoids work to lower cholesterol from the
blood by blocking the action of the enzyme 3-hydroxy 3-
methylglutaryl coenzyme A reductase (HMG Co-A
reductase inhibitors) [7], [8].

1. METHODS AND PROCEDURE

This research is an experimental study with pre-posttest
design controlgroup using wistar strain rats were obtained
from the Laboratory of Veterinary Faculty at Udayana
University.

The research material used is Peperomiapellucida leafs,
which is extracted with 96% ethanol. The leafs obtained
around Denpasar and determined at the Indonesian Institute
of Sciences, Bedugul, Bali. Another material used is high
cholesterol food and animal experiments: mice with the
inclusion criteria (Wistar strain female rats are healthy /
actively moves, age 2-3 months, weight 200-250 g) and the
exclusion criteria (mice looked sick: motion inactive, do not
want to eat, a fight between rats and mice die before getting
treatment).

A. Production of 96% ethanol extract of the leafs

Leaves that already cleaned then dried using an oven at a
temperature 40°C. The dried leafs then crushed using a
blender. That dry powder then weighed 1,500 grams and
gradually macerated using ethanol 96% as much as 525 ml,
put in jar, tightly closed and protected from light. Re-
maceration done 2 times to get the result. Results filtrate in
the form of aqueous extract was evaporated with a rotary
evaporator at a temperature of 40°Cand eventually obtained
extract thick.

B. Making dose of ethanol extract of 10%, 20% and 30.

Dose 10% weigh 10 g extract in aqua add up to 100 ml,
20% dose of extract weighed 20 g was added to 100 ml

aqua, a dose of 30% weighed aqua extract was added to 100
ml.

C. Treatment of experimental animals

A total of 28 rats were divided into 4 groups adapted for a

week.

Testing phase

Research procedure as follows:

1. 28 rats were fed high-fat feed for 30 days and then
check cholesterol levels through chantus medial orbital
sinus as a pre-test.

2. Rats are grouped into 4 groups, each group consisted of
7 mice. The group consists of the normal control group /
comparison, and the treatment group were given a dose
of 10%, 20% and 30% ethanol extract of leaves per day.

3. Each group was treated as follows:

a. One as the normal control group was given only the
standard high feed and drinking water ad libitum.

b. Group 2 was given the ethanol extract of the leaves
messenger concentrations of 10% and high-
cholesterol foods orally for 30 days.

c. Group 3 was given ethanol extract of leafs
concentration of 20% and high-cholesterol foods
orally for 30 days.

d. Group 4 was given the ethanol extract of the leafs
concentration of 20% and high-cholesterol foods
orally for 30 days.

e. On 31% day, 1 ml of blood is taken through the
medial orbital sinus chantus for checking levels of
TNF-a.

4. Blood of mice then centrifuged at a speed of 4000 rpm
for 5 minutes to obtain serum

D. The level of TNF-a

A total of 0.5 ml of serum was brought and examined its
levels of TNF-a in the laboratory Mantra Medika Denpasar.
Levels of TNF-a is read at a temperature of 37°C and
expressed in mg / L.

1l. RESULTS AND DISCUSSION

In this experiment the animal is given atherogenic diet for
60 days, in Table 1 shows hypercholesterolemia in all
groups. On the condition of hypercholesterolemia lead to an
increase LDL in the blood rises, free radicals unite
modification of LDL into Ox-LDL. Ox-LDL is the one that
will beendocytosis by macrophages via the scavenger
receptor (Rc-S), it will form a foam cell and further would
be fatty streak [9]. Macrophages trigger the forming of
TNF-a, TNF-o triggers inflammation and stimulate the
infiltration of mononuclear cells in the walls of arteries
resulting in enlargement of the plaque and fibrous cap is
formed is referred to as atheroscleroticplaque.Forming of
that plaque causes narrowing of the lumen of the artery,
which resulting reduced blood flow. When the
atherosclerotic plaque rupture and thrombosis, in which it
blocked a coronary artery, it will be causing coronary heart
disease appears [11].
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Table 1.
Measurement of Blood Serum Levels of TNF-a

No Group TNF-a
Pre Post

1 68,24 75,29
2 36,89 72,47
3 Normal control 65,88 59,29
4 59,76 5129
5 51,26 52,24
6 51,76 75,76
7 51,56 52,45
8 57,41 72,47
9 Dose 10% extract + 67,29 70,59
10 | high cholesterol feed 68,24 60,71
11 P.O for 30 days 46,59 66,82
12 64,47 66,82
13 76,71 77,65
14 48,00 58,82
15 59,76 85,05
16 | Dose 20% extract + 56,47 167,03
17 | high cholesterol feed 64,47 58,82
18 P.O for 30 days 60,24 150,63
19 124,68 91,53
20 85,77 72,00
21 77,18 60,71
22 | Dose 30% extract + 85,05 47,53
23 | high cholesterol feed 79,06 68,71
24 P.O for 30 days 60,71 71,06
25 68,35 53,65
26 64,94 46,59
27 77,65 35,34
28 80,72 59,76

TNF-a is a proinflammatory cytokines in atherosclerosis
which have pleiotropic properties [9]. TNF-a induce
inflammation, smooth muscle cell proliferation and increase
the adhesion of leukocytes to endothelial cells by inducing
adhesion molecule [11].

A study showed that TNF-a effect on endothelial damage,
causing changes in cell structure and cell structure
abnormalities endotel. TNF-o. improves the adhesion of
leukocytes such as ICAM and V-CAM to the endothelial
cells and triggers the accumulation of monocytes in
atherosclerotic lesions that cause enlargement of the plaque
and formed fibrous cap [13]. Atherogenic led to an increase
in free radicals induced by LDL, the formation of free
radical mediated oxidative modification of LDL become
ox-LDL, oxidized LDL will cause endothelial dysfunction
[15]. Ox-LDL would inhibit signal transduction for eNOS
activity (endothelium Nitric Oxide Synthase) resulting in
decreased NO production. The decrease of NO production
will decrease vasodilation function of endothelial cells
causing endothelial dysfunction. Endothelial dysfunction
will stimulate an increase in NF-kpB which then increase the
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production of pro-inflammatory cytokines TNF-a one [14].
TNF-a causes inflammation by activating other pro-
inflammatory factors. TNF-a plays a role in the destruction
of endothelial cells by activation of several adhesion
molecules [15].

In Table 1, the treatment group 10% and 20% shows no
significant changes in levels of TN-a so that it can be said
that the first treatment with a dose of 10% and 20% were
not able to reduce levels of TN-a. P> 0.05 between pre and
post-test. The concentration of saponins flavonoid content
has not been able to reduce levels of TN-a. In group 4
treated with a dose of 30% there is a change in levels of
TNF alpha were significant so that it can be said that the
treatment with a dose of 30% could reduce levels of TNF
alpha were significantly, P <0.05 was between pre and post-
test.

In group 4 dose 30%, the main bioactive component
capability phenol which is a flavonoid that has the ability to
bind the atom to form free radicals to no excess free
radicals, by donating free electrons, thereby inhibiting the
oxidative modification of LDL become ox-LDL so it would
not form atherosclerotic [14]. Flavovonoid and saponins
also have the ability as an analgesic anti-inflammatory.
Mechanism of extracting Peperomiapellucida as an anti-
inflammatory can lead to lower the levels of TNF-a is
through barriers against Nuclear Factor Kappa B (NF-kB).
NF-kB becomes activated because of the stimulus of ROS
agents that cause endothelial dysfunction, pathogen
exposure, DNA damage and physical stress. NF-xB
function in controlling the expression of genes that encode
pro-inflammatory cytokines and chemokines such as TNF-
a, IL-1pB, IL-6 and other protein [16].

IV. CONCLUSION

The result showed that group 4 with 30% dose of
Peperomiapellucida L.extract is significantly different, p
<0.05, so it can be said that the extract is effective in a dose
of 30%.
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