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ABSTRACT

Atherosclerosis is a cardiovascular disease that
can cause death such as coronary heart disease.
The use of used cooking oil can cause the
formation of free fatty acids, trans fatty acids
and free radicals that can trigger atherosclerosis.
One of the biomarkers of atherosclerosis is
CD40. Red dragon fruit contains anthocyanins
which act as antioxidants and anti-
inflammatory. The purpose of this study was to
determine the effect of the ethanolic extract of
red dragon fruit (Hylocereus polyrhizus)
(EEBNM) on CD40 immunochistochemistry in
the heart aorta of male wistar rats (Rattus
norvegicus) induced by cooking oil. This
research is true experimental with randomized
post-test-only control group design. The number
of samples was 35 male wistar rats consisting of
7 groups. Group KO (Standard normal diet). In
group P1, P2 was given cooking oil 5 times for
frying with EEBNM doses of 60 and 90 mg/kg
BW per day. P3, P4 were given cooking oil 10
times for frying with EEBNM doses of 60 and
90 mg/kg BW per day. P5, P6 were given
cooking oil 15 times for frying with EEBNM
doses of 60 and 90 mg/kg BW per day for 60
days. The results of the Kruskal Wallis test
showed that there was a significant difference
between the seven treatment groups (p-
value=0.039). The results of the Mann Whitney
test in the treatment (P2) of frying 5 times at a
dose of 90 mg/kg BW on the CD40 count the
results showed a significant difference. This
study proves that the ethanolic extract of red
dragon fruit (Hylocereus polyrhizus) can reduce

the number of CD40 in the heart aorta of male
wistar rats induced by cooking oil.
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INTRODUCTION
Cardiovascular disease is a disease
that causes many deaths. One of them is

coronary heart disease caused by
atherosclerosis. In some  developing
countries such as Africa, India and

Southeast Asia, the mortality and morbidity
of heart disease due to atherosclerosis are
shown. Indonesia has also experienced the
same epidemiological transition since the
last decade in degenerative diseases due to
lifestyle changes that imitate western
society and unhealthy and high cholesterol
diets (Robins, 2015).

In Indonesia, currently the death rate
from coronary heart disease is ranked 3rd
from the cause of death. In one year there
are 500,000 new cases and 125,000 people
die of atherosclerosis (Wijaya, 2011). The
prevalence of hyperlipidemia increases from
year to year. In 2008 it was recorded at
35.1% then in 2013 it increased to 35.9%
(World Health Organization, 2013). The
higher the prevalence of hyperlipidemia, the
higher the incidence of atherosclerosis
which has an impact on death (Nindrea,
2015).
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Atherosclerosis is one of the main
causes of death involving the inflammatory
process of blood vessel walls by
hyperlipidemia. The process of
atherosclerosis begins with damage or
injury to the endothelial layer which is
followed by an increase in endothelial cell
permeability, increased release of adhesion
molecules on the surface of endothelial cells
and the production of inflammatory
cytokines. Monocytes and T lymphocytes
will  migrate through the damaged
endothelial layer into the intima which will
then differentiate into macrophage cells.

CD40/CD40L interaction is an
important pathway in the inflammatory
response  with  the  production  of
inflammatory cytokines and is found in
arterial plague from macrophages, smooth
muscle cells and T cells which significantly
influences  endothelial  cell  function
associated with the development of
atherosclerosis (Wierzbicki, 2007). CD40 is
a receptor and CD40L is a CD40 ligand
present on endothelial cells, macrophages.

The consumption of cooking oil per
capita of the Indonesian population in 2011
was 8.24 liters/capita/year. In food
processing, cooking oil functions as an
introduction to heat, flavoring, changes in
food texture and an increase in nutritional
value. The use of cooking oil for daily
cooking is inherent in the community
because fried food has a more delicious and
savory taste than boiled, steamed or baked
food. This makes some people, especially
housewives and food vendors, very
dependent on cooking oil.

Based on previous research, it is
known that 90% of Indonesian people use
repeated cooking oil, which is 4-8 times per
day. Cooking oil that is repeatedly oxidized
(reacts with air) can increase the level of
peroxide value (Siswanto, 2015). Heating
cooking oil at high temperatures and used
repeatedly will damage the oil due to
oxidation which can produce aldehydes,
ketones, and aromatic compounds that have
a rancid odor.

Research conducted on culinary
traders who use used cooking oil in Karang
Malang Culinary Park shows that the
average number of visitors is 80-100 people,
but the use of cooking oil to process food is
not proportional to the number of visitors.
Based on the results of interviews conducted
by researchers, it is known that traders only
replace cooking oil 2 times where
processing cooking oil can be up to 80 times
a day; this means that cooking oil is used 40
times for processing fried foods and served
to consumers (Aini, 2012).

Based on the above background, the
researcher is interested in conducting
research on the effect of giving ethanol
extract of red dragon fruit (Hylocereus
polyrhizus) at a dose of 60mg/kg BW and
90mg/kg BW on the immunohistochemical
features of CD40 in the heart aorta of male
Wistar rats (Rattus norvegicus) induced by
cooking oil. 5 times, 10 times, and 15 times
the frying pan.

RESEARCH METHODS

This type of research is true
experimental with randomized post-test only
control group design and followed a
completely randomized design (CRD),
using a control group and a treatment group,
each of which was given different treatment.
True experimental is an experimental
research design that examines the possible
causes and effects between the treated group
(experimental group) and the control group
(not treated) and then compares the two
(Pandia et al.,, 2018). Real experimental
research is research that fully controls all
factors that may interfere with internal
validity so that this can provide stability to
the results achieved as a treatment effect
(Octiva et al., 2018). There are two factors
that may interfere with internal validity,
namely intrinsic factors which include
changes in the individual or unit being
studied that take place during the study (for
example:  history,  maturity, testing,
instrumentation, experimental mortality,
statistical regression) and the second is
extrinsic factors, namely the possibility
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skewed research results as a result of
differences in the selection of participants in
the experimental group and the control
group (Pandiangan et al., 2021). The
existence of a control group and an
experimental group chosen at random or
haphazardly is the main characteristic of
real experimental research (Pandiangan et
al., 2018). Rambang or randomization is one
way that can minimize the influence of
extrinsic factors, the other way is called
matching. This randomization and matching
means to control the previously known
variables, the method is to select an
experimental group based on the same
characteristics besides that, it can also be
done by making the control and
experimental groups the same in the
relevant variables (Octiva et al., 2021).
While the extrinsic factors can be done by
holding a control group (Pandiangan, 2015).
The phytochemical test of the
ethanolic extract of the red dragon fruit
(Hylocereus polyrhizus) was conducted at
the Pharmacy Laboratory of the Universitas
Sumatera Utara. The maintenance of
experimental animals, treatment, and animal
surgery were carried out at the Biology

Laboratory of the Faculty of Mathematics
and Natural Sciences (MIPA) of the
Universitas Sumatera Utara. Preparation and
reading of HE and CD40
immunohistochemistry of the heart of male
wistar rats (Rattus norvegicus) were carried
out at the Anatomical Pathology Laboratory,
Faculty of Medicine, Universitas Sumatera
Utara.

The population is the total number of
units or individuals whose characteristics
are to be studied (Pandiangan, 2018). The
population of this study was male wistar rats
(Rattus norvegicus) with a body weight of
150-200 grams, aged 3-4 months. The
sample is part of the population studied in a
study and the results will be considered an
illustration of the original population, but
not the population itself (Pandiangan et al.,
2022). The research sample was taken
randomly and divided into 7 groups, namely
one control group who was given a normal
diet, six treatment groups were given
cooking oil 5 times, 10 times, and 15 times
frying + ethanol extract of red dragon fruit
(Hylocereus polyrhizus) at a dose of
60mg/kg BW and 90mg/kg BW orally.

Table 1: Research Design

Group | Number of Treatment Treatment
Rats Time

K-0 5 Normal diet standard 60 Days

P-1 5 Cooking oil 5 times for frying + ethanol extract solution of red dragon fruit at a dose of 60 Days
60mg/kg BW

p-2 5 Cooking oil 5 times for frying + ethanol extract solution of red dragon fruit at a dose of 60 Days
90mg/kg BW

pP-3 5 Cooking oil 10 times for frying + ethanol extract solution of red dragon fruit at a dose of 60 Days
60mg/kg BW

P-4 5 Cooking oil 10 times for frying + ethanol extract solution of red dragon fruit at a dose of 60 Days
90mg/kg BW

P-5 5 Cooking oil 15 times for frying + ethanol extract solution of red dragon fruit at a dose of 60 Days
60mg/kg BW

P-6 5 Cooking oil 15 times for frying + ethanol extract solution of red dragon fruit at a dose of 60 Days
90mg/kg BW

Data analysis used the Kruskal
Wallis test and the Mann Whitney test. The
Kruskal Wallis test is a ranking-based
nonparametric test whose purpose is to
determine whether there are statistically
significant differences between two or more
groups of independent variables on the
dependent variable on a numerical data

test is a non-parametric test used to
determine the difference in the median of 2
independent groups if the dependent
variable data scale is ordinal or interval/ratio
but not normally distributed (Tobing et al.,
2018).

RESULT AND DISCUSSION

scale (interval/ratio) and an ordinal scale Result
(Tobing et al., 2018).The Mann Whitney
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Results of Standardization of Ethanol The results of standardization of red
Extract of Red Dragon Fruit (Hylocereus  dragon fruit (Hylocereus polyrhizus) ethanol
polyrhizus) extract can be seen in Table 2:
Table 2: Results of Standardization of Red Dragon Fruit (Hylocereus polyrhizus)
Characteristics Results (%) MMI Requirements (%)
Determination of water level 5.28 (Simplicity) <10
4.63 (Extract)

Determination of ash content 4.70 <7.90

Determination of acid insoluble ash content 0.48 <7.56

Determination of water soluble juice content 54.66 >38.26

Determination of ethanol soluble extract content 42.91 >41.36

Note: MMI = Materia Medika Indonesia

Based on the characteristics of the requirements of less than 10% because if the
ethanolic extract of red dragon fruit  water content is more than 10% it can cause
(Hylocereus polyrhizus) in Table 2, the  the growth of fungi, microbes, enzymatic
water content of the extract has met the reactions or hydrolysis processes.

CD40 Immunohistochemical Overview of Cardiac Aorta of Male Wistar Rats

Information:=_> Absence of CD40
Figure 1: Immunohistochemical Overview of the Cardiac Aorta
Control Group (KO0) Male Wistar Rat, Magnification 400x

Information:= >Presence of CD40
Figure 2: Immunohistochemical Description of Rat Heart Aorta CD40Wistar

Males Treatment Group (P1) Induced by Cooking Oil 5 Times Frying +

Ethanol Extract of Red Dragon Fruit 60 mg/kg BW, Magnification 400x

International Journal of Science and Healthcare Research (www.ijshr.com) 226
Vol.7; Issue: 1; January-March 2022



Fani Nuryana Manihuruk. Effect of giving ethanol extract of red dragon fruit (Hylocereus Polyrhizus) on
immunohistochemical overview of CD40 in cardiac aorta of male wistar rat (Rattus Norvegicus) induced by
cooking oil

Information:r::> Presence of CD40
Figure 3: Immunohistochemistry of CD40 Aortic Heart of Male Wistar
Rats Treatment Group (P2) Induced by Cooking Oil 5 Times Frying
+ Ethanol Extract of Red Dragon Fruit 90 mg/kg BW, Magnification 400x

Information:=

Figure 4: Immunohistochemical Description of CD40 Aortic Heart of Male Wistar
Mice Treatment Group (P3) Induced by Cooking Oil 10 Times Frying
+ Ethanol Extract of Red Dragon Fruit 60 mg/kg BW, Magnification 400x

Information:=!:> Presence of CD40
Figure 5: Immunohistochemical Description of CD40 Aortic Heart of Male Wistar
Rats Treatment Group (P4) Induced by Cooking Oil 10 Times Frying
+ Ethanol Extract of Red Dragon Fruit 90 mg/kg BW, Magnification 400x
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The results of the Mann Whitney test
can be seen from Figure 1-7. Based on
Figure 1, it is a normal picture of the heart
aorta of male Wistar rats, namely on the

Information:=—__ >Presence of CD40

surface of the endothelial cells (arrows) no
brown color is found as a marker for the
absence of CD40/plaque.

Figure 6: Immunohistochemical Description of CD40 Aortic Heart of
Male Wistar Rats Treatment Group (P5) Induced by Cooking Oil 15 Times
Frying + Ethanol Extract of Red Dragon Fruit 60 mg/kg BW, Magnification 400x

g

Information:=:(>Presence of CD40

Figure 7: Immunohistochemistry of CD40 Aortic Heart of Male Wistar
Rats Treatment Group (P6) Induced by Cooking Oil 15 Times Frying
+ Ethanol Extract of Red Dragon Fruit 90 mg/kg BW, Magnification 400x

Effect of EEBNM Administration
on the Immunohistochemical Picture of
CD40 Aortic Heart of Male Wistar Rats
Induced by Cooking Oil 5 Times, 10
Times, and 15 Times Frying

Table 3: Kruskal-Wallis Test Results

Variable P-Value
CDA40 Staining Intensity 0.039

Based on the results of the Kruskal
Wallis test, it was found that the value of p-

value=0.039 for CD40 staining intensity, it
can be concluded that there was a
significant difference (p-value<0.05) in the
CD40 count between the treatment groups.

DISCUSSION

Based on the results of the
characteristics of red dragon fruit
(Hylocereus polyrhizus) found the presence
of flavonoid compounds. Flavonoids
function as antioxidants, free radical
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scavengers, hepatoprotective, anti-
thrombotic, anti-inflammatory, and anti-
viral (Furhman et al., 2002). Flavonoids are
phenolic compounds, a group of secondary
metabolites that are most commonly found
in plants. Phenolics have an aromatic ring
A, one aromatic ring B and a middle ring
containing oxygen and containing one or
more hydroxyl groups. The hydroxyl group
in phenolics has antioxidant activity and
plays a role in capturing free radicals
because the hydroxyl group plays a role in
donating hydrogen atoms so that it can
stabilize free radicals (Redha, 2010).

The results of this study showed that
the administration of red dragon fruit
(Hylocereus polyrhizus) ethanol extract
containing flavonoids as antioxidants, anti-
inflammatory, anti-thrombotic could reduce
the CD40 count in the heart aorta of male
Wistar rats induced by cooking oil 5 times,
10 times and 15 times. This is in accordance
with research that a dose of 90 mg/kg BW
can reduce the CD40 count. Anthocyanins
are flavonoids found in red dragon fruit that
can reduce the risk of atherosclerosis, blood
pressure, inflammation and  protect
endothelial cell function (Teresa et al.,
2010).

Monocyte chemotactic protein 1
(MCP-1) is a chemokine secreted by
activated macrophages and endothelial cells
in chronic, acute inflammatory disease and
is directly involved in the development of
atherogenesis. Anthocyanins play a role in
protecting TNF-a inducing MCP-1 in
human endothelial cells (Lampe and Chang,
2007), which can increase serum antioxidant
capacity in hypercholesterolemic rabbits
(Sharifiyan et al, 2016). Research conducted
by administering anthocyanins to rats fed a
high-fat diet showed a significant decrease
in proinflammatory cytokines, namely TNF-
a, MCP-1, and IL-10. Anthocyanins play a
role in inhibiting the activity of the ACE
(angiotensin-converting enzyme) enzyme
which can reduce the inflammatory process

Anthocyanins as anti-inflammatory
have a role in inhibiting CD40L, NF-«p,
decreasing foam cell formation in the aorta
of Wistar rats fed an atherogenic diet
(Maharani et al., 2014), can reduce CD40
activation in endothelial cells caused by
cholesterol distribution (Xia et al., 2007),
can induce the expression of the enzyme
Nrf2 (nuclear factor erythroid 2-related
factor) which is a transcription factor as a
defense against free radicals and binds to
the antioxidant response (ARE). Activation
of Nrf2-ARE plays a role in inhibiting the
production of inflammatory mediators such
as cytokines, chemokines, cell adhesion
molecules so that it can reduce the
pathogenesis  of  inflammation-related
diseases such as atherosclerosis (Aboonabi
etal., 2015).

CONCLUSION AND SUGGESTION

The results of the Kruskal Wallis test
showed that there was a significant
difference between the seven treatment
groups (p-value=0.039). The results of the
Mann Whitney test in the treatment (P2) of
frying 5 times at a dose of 90 mg/kg BW on
the CD40 count the results showed a
significant difference. This study proves that
the ethanolic extract of red dragon fruit
(Hylocereus polyrhizus) can reduce the
number of CD40 in the heart aorta of male
wistar rats induced by cooking oil.

It is necessary to conduct research
on the active compounds of the ethanolic
extract of red dragon fruit (Hylocereus
polyrhizus) which contribute to CD40
reduction and further research on Nrf2-ARE
which acts to inhibit the production of
inflammatory mediators.
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