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Abstract: This study aims to test the administration of ethanol extract of cat's
whisker leaves (Orthosiphon stamineus) to reduce cholesterol levels in female
Sprague Dawley rats. This type of research is a quasi-experiment design
using a one group pre-test and post-test design. The population in this study

was 30 female Sprague Dawley rats aged + 3 months with a body weight of
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around 150-250 grams. Data were analyzed using the t test statistic at = 5%.
The results of the research showed that the highest decrease in cholesterol
levels was in female Sprague Dawley rats at a test dose of 1000 mg/kgBW

and there was an effect of ethanol extract of cat's whisker leaves (Orthosiphon
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Introduction

Cholesterol is a fatty substance that circulates in the
blood, with a yellowish color and resembles wax, which
is produced by the liver and is necessary for the body
(Alamgir, 2018; Budianto et al., 2022; Sudiarto et al,
2017). Cholesterol is a group of lipids and is not
hydrolyzed and is the main sterol in human body tissue.
Cholesterol has an important meaning because it is the
most important element in plasma lipoproteins and
plasma membranes and is a precursor in a large number
of steroid compounds (Haiti et al., 2023; Li et al., 2019;
Schade et al., 2020; Sekhar et al., 2020; Zampelas et al.,
2019).

The cholesterol produced by the body consists of 2
(two) types, namely HDL (High Density Lipoprotein)
cholesterol which is called good cholesterol and LDL
(Low Density Lipoprotein) cholesterol which is called
bad cholesterol (Cho, 2022; Nessler et al., 2018; Patel et
al., 2022). LDL cholesterol will accumulate in the walls
of the coronary arteries which will cause blockages, thus
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LDL is called bad cholesterol (Pirro et al., 2018).
Excessive cholesterol levels in the blood are called
hypercholesterolemia (Benito-Vicente et al., 2018;
Melendez et al., 2017; Tada et al., 2018).

The first step to managing cholesterol begins with a
non-pharmacological approach, namely in the form of
meal planning or medical nutrition therapy and physical
activity. If through these steps the cholesterol control
target has not been or is not achieved, then it is
continued by using medication or pharmacological
intervention (Kowalski, 2010).

Currently, ethanol extract of cat's whisker leaves
(Orthosiphon  stamineus) is one of the traditional
medicinal plants which is generally used to treat several
diseases in Southeast Asia. This plant is generally used
in Indonesia to treat rheumatism (Kusmala et al., 2023;
Rafi et al., 2021), diabetes mellitus (Andriaty et al., 2019;
Nguyen et al., 2019; Wang et al,, 2022), high blood
pressure (Saberi et al., 2023), tonsillitis (Ali et al., 2019),
and kidney stones (Satyaningtijas et al., 2023). In
Vietnam, cat's whisker leaves are used to treat urinary
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tract stones, edema, influenza, hepatitis and gallstones.
Meanwhile in Myanmar, cat's whisker leaves are used to
treat diabetes and urinary tract diseases. The ethanol
extract of cat's whisker leaves (Orthosiphon stamineus)
itself contains orthosiphon glucose, essential oils,
saponins,  polyphenols, flavonoids, sapofonins,
potassium salts and myonositol. Some of these
substances are found in other plants which have the
ability to lower cholesterol levels (Andrianto, 2011).

One of the traditional medicines used for treatment
is cat's whisker leaves. Cat's whisker leaves contain
chemical compounds, namely sinensetin, rosmarinic
acid, eupatorin and 3-hydroxy-5,6,7,4-
tetramethoxyflavone (TMF) (Ashraf et al., 2018; Aziz et
al., 2021; Chung et al., 2020). The compounds contained
in cat's whisker leaves are believed to have anti-allergic,
anti-hypertension, anti-inflammatory, anti-oxidant,
diuretic and anti-diabetic effects. Cat's whisker leaf
extract at a concentration of 1g/kg BW for mice is most
effective in reducing plasma glucose concentrations and
reducing plasma triglyceride concentrations and
increasing HDL-cholesterol concentrations significantly
(Faramayuda et al., 2021).

He et al. (2023) states that reducing cholesterol can
be done through various mechanisms, namely through
inhibition of pancreatic lipase, inhibition of pancreatic
cholesterol esterase, cholesterol micellization, and
related to bile acids. Cat's whisker leaf extract has the
highest ability to bind to bile acids when compared to
other plants. The chemical compounds contained in it
can be believed to have an anti-cholesterol effect, namely
eugenol and flavonoid compounds (Adisakwattana et
al., 2012).

Himani et al. (2013), that cat's whisker leaf extract
contains a lot of flavones, polyphenolic compounds,
active proteins, glycosides, essential oils, potassium and
a small amount of terpenoid compounds. (Surahmaida
et al. (2019) and Nurcholis et al. (2022) also stated that
the chemical contents of cat's whisker leaf extract are
saponins, flavonoids and polyphenols, so the dry extract
of cat's whisker leaves is able to reduce cholesterol
levels. Nurmeilis (2015) stated that alcohol-water extract
of cat's whisker bark at doses of 500 and 750 mg/kgBW
showed significant anti-hyperlipidemic activity in mice
induced by a high-fat diet. The main compound in cat's
whisker leaf extract is a flavonoid compound which is
thought to provide anti-hyperlipidemia effects.

Research by Dini (2015) shows that blood
cholesterol levels in mice were measured using a UV-Vis
spectrophotometer with a wavelength of 500 nm after
administering the test extract on the 29th day, showing
that there was a decrease in total cholesterol levels in the
positive control group and the test dose of 250. 500, and
1000 mg/kgBW significantly compared to the normal
control and negative control groups (p < 0.05).
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Based on the above background, researchers are
interested in conducting research entitled the effect of
ethanol extract of cat's whisker leaves (Orthosiphon
stamineus) on reducing cholesterol levels in female
Sprague Dawley rats.

Method

The research method used is a quasi-experimental
design using a one group pre-test and post-test design,
namely a design that attempts to explain cause and effect
relationships by involving one experimental group
(Sugiyono, 2018). The experiment itself is an observation
under artificial conditions where the conditions are
created and regulated by the researcher. The population
is 30 female Sprague Dawley rats aged + 3 months with
a body weight of around 150-250 grams. The sample in
this study was the entire population used as a sample,
namely 30 individuals. The data obtained was then
analyzed using the data analyzed using the t test
statistical test at a significance value of 5%.

Result and Discussion

Average Cholesterol Levels in Female Sprague Dawley Rats

The average cholesterol level in female Sprague
Dawley rats before intervention can be seen in Table 1.
Based on Table 1, it can be seen that the average value of
cholesterol level in female Sprague Dawley rats before
intervention in the normal control group was 99.6 points
and after intervention 99.4 points with an average
difference of 0.2 points, the average value of cholesterol
levels in female Sprague Dawley rats before intervention
in the negative control group was 98.4 points and after
intervention 97.8 points with an average difference of 0.
6 points, the average value of cholesterol levels in female
Sprague Dawley rats before intervention in the positive
control group was 92.0 points and after intervention 92.0
points with an average difference of 15.8 points, the
average value of cholesterol levels in rats Female
Sprague Dawley before intervention in the test group
with a dose of 250 mg/kgBW was 112.6 points and after
intervention 88.8 points with an average difference of
23.8 points, the average value of cholesterol levels in
female Sprague Dawley rats before intervention in the
group the test dose of 500 mg/kgBW was 110.2 points
and after intervention 85.8 points with an average
difference of 24.4 points and the average value of
cholesterol levels in female Sprague Dawley rats before
the intervention in the test dose group of 1000
mg/kgBW was 124.6 points and after intervention 92.4
points with an average difference of 32.2 points.

This situation shows that the cholesterol levels in
the female Sprague Dawley rats treated with the test
dose of 1000 mg/kgBW decreased, but the female
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Sprague Dawley rats who experienced the most
decrease in the test dose of 1000 mg/kgBW. This proves
that the greater the dose of ethanol extract of cat's
whisker leaves in female Sprague Dawley rats, the lower
the cholesterol levels will be and conversely the smaller
the dose of ethanol extract of cat's whisker leaves in
female Sprague Dawley rats, the lower the lower
cholesterol levels.

In the anti-cholesterol activity test of the ethanol
extract of cat's whisker leaves with 3 dose variations, the
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extract given at a dose of 1000 mg/kgBW for 14 days
showed the highest anti-cholesterol activity which was
able to reduce the difference in the average cholesterol
levels of mice before and after the intervention to 32.2
point. If given longer, the possibility of developing
hypocholesterolemia is higher. Then continued with a
dose of 500 mg/kgBW which was able to reduce the
difference in the average cholesterol levels of mice
before and after the intervention by up to 24.4 points.

Table 1. Average Cholesterol Levels in Female Sprague Dawley Rats Before and After Intervention

Groups Cholesterol Before Intervention Cholesterol After Intervention Difference
Average Minimum Cholesterol Average Minimum  Cholesterol
Cholesterol ~ Maximum Cholesterol ~ Maximum
Normal control 99.60 78 135 99.40 78 135 0.2 (0.2%)
Negative control 98.40 72 138 97.80 72 137 0.6 (0.6%)
Positive control 107.80 60 175 92.00 49 160 15.8 (14.7%)
Test dose 250 mg/kgBB 112.60 60 158 88.80 47 130 23.8 (21.1%)
Test dose 500 mg/kgBB 110.20 85 146 85.80 71 118 244 (22.1%)
Test dose 1000 mg/kgBB 124.60 100 160 92.40 78 105 32.2 (25.8%)

This research is in accordance with that carried out
by Rambe (2015) regarding the effects of black cumin
suspension preparations at doses of 378 mg/kgBW, 756
mg/kgBW, and 1,134 g/kgBW wusing the high
cholesterol feed induction method for 14 days. The
results obtained were that each dose of black cumin
suspension preparation was able to reduce the total
cholesterol levels of normal mice by 35.89%, 43.16%,
47.13%. This concludes that cat's whisker herbal extract
is no less beneficial than ginger rhizome and black
cumin in reducing total cholesterol levels. Differences in
reduction percentages can be caused by differences in
test methods used, differences in compound content,
differences in doses given and duration of
administration (Al-dualimi et al.,, 2018; Yehya et al,
2019).

Effect of Ethanol Extract of Cat's Whisker Leaves
(Orthosiphon stamineus) on Reducing Cholesterol Levels in
Female Sprague Dawley Rats

Bivariate analysis was used to test the
administration of ethanol extract of cat's whisker leaves
(orthosiphon stamineus) to reduce cholesterol levels in
female Sprague Dawley rats. Before carrying out
bivariate analysis, first look at the homogeneity test and
can be seen in Table 2.

Table 2. Test of Homogeneity of Variances
Levene Statistic dfl df2  Sig.

Cholesterol Before

( . 1305 5 24 0.295
intervention
.Cholester.ol after 1944 5 24 0124
intervention

Based on table 2, it shows that the cholesterol level
before the intervention obtained a Levene Statistics
number of 1,305 with a significance or probability (sig)
of 0.295, because the significance value is 0.295 > 0.05, it
can be concluded that the six cholesterol groups of
female Sprague Dawley rats that we compared before
the intervention was the same or homogeneous and
cholesterol levels after the intervention obtained a
Levene Statistics number of 1,944 with a significance or
probability (sig) of 0.124 because the significance value
is 0.124 > 0.05, it can be concluded that the variance of
the six groups of cholesterol in female Sprague Dawley
rats that we compared after the intervention was the
same or homogeneous.

Table 3. One-Sample Kolmogorov-Smirnov Test

Cholesterol  Cholesterol

Before after

intervention intervention

N 30 30
Normal Mean 108.87 92.70
Parameters Std. Deviation 32.548 26.693
Most Extreme Absolute 141 156
Differences Positive 141 156
Negative -122 -.108

Test Statistic 0.138 141
Asymp. Sig. (2-tailed) 0.080 134«

To see the normality test for cholesterol levels in
female Sprague Dawley rats, see Table 3. Based on the
table above, it can be seen that the results of the
Kolmogorov Smirnov test for cholesterol levels before
the intervention obtained a p-value of 0.080 > 0.05 and
after the intervention it was 0.134 > 0. 05. Because both
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p-values (sig) > 0.05, both cholesterol levels before and
after the intervention were both normally distributed.

Table 4. Paired Samples Test
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Paired Differences

Std.  Std. Error
Mean Deviation

95% CI of the Difference

Mean Lower Upper t Sig. (2-tailed)

Cholesterol Before - Cholesterol After 16.167

16.470

3.007 10.017 22.317 5.376 0.000

To see the effect of ethanol extract of cat's whisker
leaves (Orthosiphon stamineus) on reducing cholesterol
levels in female Sprague Dawley rats, it can be seen in
Table 4. Based on Table 4, it can be seen that the results
of the t test show that the p-value is 0.000 < 0.05, so Ho
was rejected, meaning that there was an effect of ethanol
extract of cat's whisker leaves (Orthosiphon stamineus) on
reducing cholesterol levels in female Sprague Dawley
rats.

The results of the research showed that the results
of the t test showed that the p-value was 0.000 < 0.05, so
Ho was rejected, meaning that there was an effect of
ethanol extract of cat's whisker leaves (Orthosiphon
stamineus) on reducing cholesterol levels in female
Sprague Dawley rats (Seyedan et al., 2016).

This can be proven that based on data on the
percentage reduction in cholesterol levels in female
Sprague Dawley rats, it is known that all test dose
groups (250 mg/kgBB, 500 mg/kgBB, 1000 mg/kgBB)
and positive controls showed a significant reduction in
total cholesterol levels compared to controls normal and
negative controls. The negative control group
experienced a reduction in cholesterol levels of 14.7%
after stopping giving hypercholesterologenic foods for
14 days. This explains that stopping
hypercholesterologenic feed can also affect the reduction
in total cholesterol levels in mice, but based on statistical
tests this reduction is not significant (Lokman et al.,
2019).

The highest total cholesterol level reduction activity
was at a dose of 1000 mg/kgBW (25.8%), then a dose of
500 mg/kgBW (22.1%). This is in accordance with
research by Umbare et al. (2009) that a preclinical test of
alcohol-water extract of cat's whisker bark had
significant hypolipidemic activity (p<0.05) at doses of
500 mg/kgBW and 750 mg/kgBW in rats induced
hyperlipid diet. The lipid parameters tested were a
decrease in total cholesterol levels and triglyceride
levels. The percentage reduction in total cholesterol
levels at doses of 500 mg/kgBB and 750 mg/kgBB was
20.3% and 29.0% and the reduction in triglyceride levels
was 26.6% and 28.1%.

According to research by Umbare (2009), the
percentage reduction in total cholesterol levels of mice
using cat's whisker bark extract as the test extract
showed a lower percentage than the percentage

reduction in total cholesterol levels of mice using cat's
whisker herbal extract as the test extract. This explains
that the cat's whisker herbal extract used in this research
has better anti-hypercholesterolemic activity than cat's
whisker bark extract.

Cat's whisker herbal extract showed a different
percentage reduction in total cholesterol levels at each
dose and based on statistical tests the difference was
significant. This explains that the test group had the
same activity for each dose (250, 500, 1000 mg/kgBB) in
reducing total cholesterol levels in mice. This explains
that increasing the dose does not show an increase in
activity in reducing total cholesterol levels. Cat's
whisker herbal extract at each dose also showed a
difference in the percentage reduction in total
cholesterol levels compared to the positive control, but
this difference was not significant based on the results of
statistical tests. This explains that cat's whisker herb
extract at each dose showed the same activity as the
positive control in reducing total cholesterol levels in
mice.

The difference in the reduction in total cholesterol
levels in mice could possibly occur due to individual
factors in mice. Waloya et al. (2013) dietary fiber intake,
fat intake, physical activity and gender differences
influence blood cholesterol levels. Research conducted
by Joglar et al. (2024) states that there are two factors that
influence blood cholesterol levels related to reducing
total cholesterol levels in mice, namely controllable
factors such as a diet high in saturated fat and
cholesterol, genetics, age and gender and uncontrollable
factors such as hormones (thyroid, estrogen, insulin),
enzymes (pancreatic lipase), biliary obstruction,
diabetes mellitus, liver disease, and stress.

Conclusion

This study aims to test the administration of ethanol
extract of cat's whisker leaves (orthosiphon stamineus)
to reduce cholesterol levels in female Sprague Dawley
rats. The results of the study showed that the highest
decrease in cholesterol levels was in female Sprague
Dawley rats at a test dose of 1000 mg/kgBW. Apart from
that, there was an effect of ethanol extract of cat's
whisker leaves (orthosiphon stamineus) on reducing
cholesterol levels in female Sprague Dawley rats.
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