Global Medical and Health Communication

Online submission: https://ejournal.unisba.ac.id/index.php/gmhe
DOI: https://doi.org/10.29313/gmhc.v12i3.14070

GMHC. 2024;12(3):212—217
PISSN 2301-9123 | eISSN 2460-5441

RESEARCH ARTICLE

Effect of Ketapang Leaf Extract on HDL Levels of Rattus norvegicus
Induced by High-fat Foods

Nurfadly Nurfadly, Muhammad Fajar,' Isra Thristy,? Yenita Yenita3
'Department of Parasitology, Faculty of Medicine, Universitas Muhammadiyah Sumatera Utara,
Medan, Indonesia, ?Department of Biochemistry, Faculty of Medicine, Universitas Muhammadiyah
Sumatera Utara, Medan, Indonesia, 3Department of Pharmacology, Faculty of Medicine,
Universitas Muhammadiyah Sumatera Utara, Medan, Indonesia

Abstract

High-density lipoprotein (HDL) functions to transport cholesterol from the blood vessel endothelium to the liver and
excreted through the digestive tract so that it does not cause dyslipidemia, which is a risk factor for cardiovascular
disease. Current treatment for dyslipidemia uses long-term statin drugs, which can cause various side effects, so
herbal alternatives such as ketapang leaves (Terminalia catappa L.), which contain flavonoids and have the effect of
increasing HDL levels, needed to be evaluated to achieve that reason. This study aims to evaluate whether ketapang
leaf extract has an effect on increasing blood HDL levels. This research used experimental animals with a pretest
and a posttest with a control group design. It was conducted at the Biochemistry Laboratory and Laboratory Animal
Management Unit, Faculty of Medicine, Universitas Muhammadiyah Sumatera Utara, Medan, from September to
December 2023. This study used Wistar strain male white rats (Rattus norvegicus) that were induced on a high-fat
diet, divided into five groups: negative control, positive control (given simvastatin), treatment 1 (given 21 mg/kgBW
ketapang leaf extract), treatment 2 (given 42 mg/kgBW ketapang leaf extract) and treatment 3 (given 84 mg/kgBW
ketapang leaf extract). The study results showed a significant difference (p<0.05) in the average HDL levels before
and after treatment in the positive control, treatment 2, and therapy three groups. Thus, the study concluded that
ketapang leaf extract affected increasing HDL levels of male white rats (Rattus norvegicus).
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Introduction liver and excreted through the digestive tract.
Increasing blood cholesterol levels will impact
the risk of atherosclerosis; the presence of HDL

will clean blood vessels from cholesterol. Besides

Cholesterol is vital in cell growth, produces sex
hormones and vitamin D, and controls nerve and

brain functions. However, excess cholesterol in
the blood can cause dyslipidemia and increase the
risk of cardiovascular disease. Cholesterol cannot
dissolve in the blood, so lipoproteins are needed
to distribute cholesterol throughout the body.!
Dyslipidemia is a condition of abnormal lipid
levels in the blood circulation, decreased levels of
high-density lipoprotein (HDL), increased levels
of cholesterol, low-density lipoprotein (LDL),
and triglyceride levels.> One type of cholesterol
that has a good role for the body is HDL, which
is responsible for transporting cholesterol
from the blood vessel endothelium so that it
does not accumulate cholesterol in the blood
vessel endothelium, which is then taken to the

transporting cholesterol, HDL also widens blood
vessels due to increased nitric oxide production.4
There were no symptoms associated with low
HDL levels, but they did increase the risk of
cardiovascular disease.’ Cardiovascular disease
accounts for 30% of all deaths in the world; this is
duetouncontrolled and untreated dyslipidemia.®”

Current treatment for dyslipidemia uses
statin drugs. One group of commonly used
statins is simvastatin. Simvastatin works by
inhibiting the HMG-CoA enzyme, which plays a
role in cholesterol synthesis in the liver, so that
cholesterol production is reduced.® Although it
is beneficial for lowering cholesterol levels, there
are side effects due to the use of this class of statin
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drugs, such as obstipation, nausea, headaches,
stuffy nose, sneezing, and sore throat; in some
people, it can cause forgetfulness or confusion. In
addition, drug interaction effects can occur if used
with certain drugs, such as increasing the risk of
muscle disorders (myopathy), rhabdomyolysis,
the risk of bleeding, and impaired liver and
kidney function.>'® So, alternative medicine is
needed for treatment, such as herbal treatment,
which is expected to minimize side effects and
provide good benefits for the body.

Ketapang (Terminalia catappa L.) is known
as a tropical almond belonging to the family
Combretaceae. They are grown mainly for shade
and ornamental purposes and are primarily
found in yards. The research results show that
ketapang leaves contain flavonoids, saponins, and
tannins. Flavonoids are one of the polyphenolic
compounds that have antihypercholesterolemic
effects; polyphenols can inhibit the work of
HMG-CoA reductase so that cholesterol synthesis
in the body decreases, and flavonoids can also
increase HDL levels by increasing apolipoprotein
one, which is the essential ingredient for forming
HDL.11,12

Previous research shows that ketapang leaves
have a role in reducing total cholesterol levels. It
is known that the highest average reduction in
cholesterol levels in male mice (Mus musculus
L.) was found in ketapang leaf extract at 8 mg/
kg body weight. The group given 16 mg ketapang
leaf extract per kg body weight showed almost
the same results as the positive control group
(simvastatin).®* This study aims to evaluate
whether ketapang leaf extract has an effect on
increasing blood HDL levels of male Wistar white
rats (Rattus norvegicus) induced by a high-fat
diet.

Methods

The research used an experimental study method
using experimental animals with a pretest and a
posttest with a control group design. The research
was conducted at the Biochemistry Laboratory
and Laboratory Animal Management Unit,
Faculty of Medicine, Universitas Muhammadiyah
Sumatera Utara, Medan, from September to
December 2023. The population of this study was
adult male Wistar white rats (Rattus norvegicus)
aged >3 months, weighing 100-150 grams,
healthy and active, and had never been used in

research. In this study, the sample was divided
into five groups, and the number of samples per
group was calculated using the Federer formula;
the number of samples per group was five rats.
The hypercholesterolemic rats were created by
giving them a high-fat diet using quail egg yolks.

The research was carried out for twenty-
seven days. The rats acclimatized for seven days
to adapt to the environment. On the eighth day,
they were separated into groups and given egg
yolk for eight days, and on the fourteenth day, the
LDL levels were checked before treatment; on the
fifteenth to the twenty-fifth day they were given
ketapang leaf extract with various doses, namely
group P1was given 21 mg/kgBW, P2 was given 42
mg/kgBW and P3 was given 84 mg/kgBW, on the
twenty-sixth day, HDL levels were checked after
treatment (Figure). This research was registered
with the Health Research Ethics Committee,
Faculty of Medicine, Universitas Muhammadiyah
Sumatera Utara, with registration number 1097/
KEPK/FKUMSU/2023. Statistical analysis was
done using SPSS, normality, and homogeneity
tests before comparing the differences between
groups using one-way ANOVA followed by post
hoc LSD.

Results

The average HDL levels of male Wistar white rats
after being given egg yolk for 7 days and before
being given ketapang leaf extract were as follows:
negative control group was 33 mg/dl, positive
control group was 27.20 mg/dl, treatment group
1 was 27.60 mg/dl, treatment group 2 was 25.80
mg/dl and treatment group 3 was 25 mg/dl. The
average HDL levels of male Wistar white rats after
being given ketapang leaf extract were as follows:
negative control was 34.40 mg/dl, positive
control was 40.80 mg/dl, treatment group 1 was
30 mg/dl, treatment group 2 was 32 mg/dl and
treatment group 3 was 39.20 mg/dl.

In Table 1, it can be seen that there is a
significant difference in the average HDL before
and after treatment (p<0.05) in the positive
control group; there is an increase in the average
HDL level after administration of simvastatin.
Likewise, the average HDL before and after
treatment in groups K2 and K3 increased the
average HDL levels after administering ketapang
leaf extract.

Table 2 shows no significant difference
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(p>0.05) between the average HDL levels in the
K+ and P3 groups, so the dose of ketapang leaf
extract given to the P3 group can be taken as an
effective dose.

Discussion

In this study, all groups of male Wistar white

rats, except the negative control group, were
given high-fat food in quail egg yolks to create a
hypercholesterolemia model of rats. Quail eggs
have the second highest cholesterol content after
duck eggs and have twice as high cholesterol levels
(844 mg/dl) as chicken eggs (423 mg/dl).'+* After
seven days of giving rats high-fat food, there was
a decrease in the average HDL blood levels in all

Table 1 Difference in Average HDL Levels before and after Treatment

Groups Before Treatment After Treatment p
Mean+SD (mg/dl) Mean+SD (mg/dl)

Negative control (K-) 33.00+4.06 34.40£2.96 0.500

Positive control (K+) 27.2042.77 40.80£1.92 0.000

Treatment 1 (P1) 27.60+3.04 30.00+3.87 0.250

Treatment 2 (P2) 25.80+4.49 32.00+2.54 0.004

Treatment 3 (P3) 25.00£3.67 39.20£2.14 0.000
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Table 2 Comparison of Average HDL
Levels between Treatment

Groups
K- K+ P1 P2 P3
K-
K+ 0.003
P1 0.039 <0.001
P2 0.250 <0.001 0.337
P3 0.025 0.441° <0.001 0.001

Note: LSD post hoc test, “effective dose

groups compared to the negative control group.
High-fat foods cause a decrease in HDL levels by
increasing lipid absorption so that the amount
of lipid in peripheral cells will increase, followed
by an increase in reverse cholesterol transport
activity and the inability to compensate for and
decrease HDL levels.®* Hypercholesterolemia
causes a decrease in HDL levels because
cholesterol tends to affect the balance of total
cholesterol in the blood, which can affect the level
of HDL.77*8 Hypercholesterol can also change the
activity of the lipoprotein lipase enzyme, which
plays a role in the formation and metabolism of
HDL, thereby causing decreased production or
increased degradation of HDL.*

In this study, simvastatin was used as a
positive control because simvastatin is the most
effective drug that lowers cholesterol levels.
It works by inhibiting cholesterol synthesis in
the liver by inhibiting the HMG-CoA reductase
enzyme.'92°

The study showed the effect of giving ketapang
leaf extracton the HDL levels of male white
Wistar rats induced by a high-fat diet. There
was an increase in HDL levels in each treatment
group after being given ketapang leaf extract.
The average blood HDL levels of white male
Wistar rats in the treatment groups with doses
of 21 mg/kgBW, 42 mg/kgBW, and 84 mg/kgBW
after being given ketapang leaf extract increased
compared to the average HDL levels before being
given it. This is in line with previous research,
which shows that ketapang leaves affect the
increase in total cholesterol and LDL levels and
decrease HDL levels.®

Based on the results of phytochemical tests,
the secondary metabolite chemical compound
group in ketapang leaf simplex contains

flavonoids, tannins, saponins, and alkaloids.*
Flavonoids  inhibit  cholesterol  synthesis,
cholesterol esterification synthesis, and inhibit
HMG-CoA reductase activity.?* Flavonoids show
the potential to improve HDL function through
their well-documented effects on cellular
antioxidant status and inflammation.*? Following
previous research, organic celery extract
containing flavonoids increases HDL levels in
white mice fed high-fat diets.>® Flavonoid
compounds also have a mechanism for increasing
HDL levels by increasing the release of cholesterol
from macrophages, increasing the expression
of ATP-binding cassette, and increasing
apolipoprotein A1, the primary material for the
formation of HDL.?4 Tannin extract can reduce
the accumulation of cholesterol in the
blood, accelerate the removal of cholesterol
through feces, and does not occur through
the enterohepatic cycle.?s Saponin was able
to inhibit dietary fat absorption by inhibiting
pancreatic lipase activity, its ability to prevent
hypercholesterolemia, and increase HDL.2¢
Alkaloids have been demonstrated to regulate
lipid metabolism by enhancing energy
metabolism, promoting lipid phagocytosis,
and inhibiting adipocyte proliferation and
differentiation.?”

The effectiveness of ketapang leaf extract in
increasing HDL levels can be seen statistically in
the LSD post hoc test (Table 2). The HDL levels of
the group given ketapang leaf extract with various
concentrations (P1, P2, P3) were compared with
the positive control group, namely the group
given simvastatin. The HDL levels of groups P1
and P2 showed significant differences with the
positive control group, while group P3 did not
show significant differences with the control
group. This indicates that 84 mg/kgBW ketapang
leaf extract has the same effect as simvastatin.

Conclusion

This research concludes that ketapang leaf
extract could increase the HDL levels of male
white Wistar rats (Rattus norvegicus) induced by
a high-fat diet.
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