33

BIOMOLECULAR AND HEALTH SCIENCE JOURNAL 2022 APRIL, VOL 05 (01)

ORIGINAL ARTICLE

The Potential Effect of Sweet Potato (Ipomoea Batatas
L.) Extract On Total Cholesterol and Low Density Li-
poprotein (LDL) In Hypercholesterol-Model Wistar Rat
(Rattus norvegicus)

Meddy Setiawan'"
Soetanto*

, Dzikrulloh Abdi?

, S Khansa Zatalini®* “~, Kevin Muliawan

'Internal Medicine Teaching Staff, Faculty of Medicine, University of Muhammadiyah Malang, Indonesia
?Education Program of Doctor Profession Faculty of Medicine, University of Muhammadiyah Malang, Indonesia
*Faculty of Medicine, University of Muhammadiyah Malang, Indonesia

“*Faculty of Medicine Siriraj Hospital , Mahidol University, Thailand

ARTICLE INFO

ABSTRACT

Article history:

Received 19 November 2021
Received in revised form 21
January 2022

Accepted 20 February 2022
Available online 28 April 2022

Keywords:

Ipomoea batatas,
Hypercholesterolemia,
Atherosclerosis,

Total cholesterol,
LDL.

Introduction: CHD has high development among 86% in the world with the prevalence in
urban (0.6%) than rural (0.4 %) areas. Atherosclerosis is an inflammatory response in blood
vessels due to hypercholesterolemia and oxidized LDL. LDL and total cholesterol levels can
be reduced by anthocyanins compounds, which are contained in purple sweet potato ([pomoea
batatas L.) This study aimed to determine the effectiveness of purple sweet potato extract in
reducing total cholesterol and LDL.

Methods: This study was a post-test-only control group experimental design. Twenty-five
Wistar rats were divided into five groups: normal control, negative control, and three treatment
groups fed by purple sweet potato extract doses of 66.67, 133.33, and 266.67 mg/kg BW/day.
Results: Based on the statistical analysis there were significant differences between the
treatment group and control groups. The highest dose of purple sweet potato extract (266.67
mg/kg BW/day) has an optimal effect in decreasing total cholesterol and LDL levels.
Conclusion:Purple sweet potato extract (266.67 mg/kg BW/day) can reduce total cholesterol
and LDL levels of Wistar Rats.

*) Corresponding author:
meddysetiawan3@gmail.com

Introduction

CHD is one of disease that has a high mortality rate in
the world. According to WHO, heart disease is common
in low and middle-income countries. A study reported
that 86% of CHD cases were emerged in developing
and third-world countries.! One of country that has high
prevalence of CHD is Indonesia. The age group between
65-74 years old have the highest risk of CHD. The CHD
risk decreases slightly for someone older than 75 years
old. The prevalence of CHD is higher in urban (0.6%)
than rural (0.4 %) areas.? CHD is a development result
of the formation of atherosclerosis, that can occur during
childhood and gets thicker over time. Atherosclerotic
forms plaques in response to the injured endothelial wall.?
The endothelial dysfunction occurs early in atherogenesis
and allows lipoproteins to accumulate in the intima.*
Atherosclerosis is thickening or hardening of the
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arteries caused by a buildup of plaque in the inner lining
of an artery. As a response to inflammation in blood
vessels, atherosclerosis is a progressive. It initiated by
mass deposits of collagen, fat, cholesterol, and indicated
by myocyte proliferation. Atherosclerosis can lead to
coronary heart disease (CHD).? Endothelial injury initiated
by several factors, such as hypercholesterolemia, oxidized
low-density lipoprotein (LDL), hypertension, smoking
habit, diabetes, obesity, homocysteine, high saturated
fat diet, and cholesterol.” Hypercholesterolemia may be
initiated by high cholesterol intake.® The LDL fraction
in hypercholesterolemia is the most important factor of
atherosclerosis formation.’

Many study reported the alternative medicine from
plants that may prevent atherosclerosis.10 One of them
is purple sweet potato (Ilpomoea batatas L.)."" Despite
its nutritious potential, there are lack purple sweet potato

@ (&) @ | This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

SA



https://e-journal.unair.ac.id/BHSJ 
http://dx.doi.org/10.20473/bhsj.v2i1.13232
http://10.20473/bhsj.v5i1.31689
https://orcid.org/0000-0003-2430-3834
https://orcid.org/0000-0001-7040-6231
https://orcid.org/0000-0001-7502-9711

BIOMOLECULAR AND HEALTH SCIENCE JOURNAL 2022 APRIL, VOL 05 (01) 34

production for culinary or medicine purpose. Purple
sweet potato has a high anthocyanin, about 110-210 mg
per 100 grams.'? Anthocyanin, belong to antioxidants,"
is a chemical property to prevent cancer, aging, and
degenerative diseases such as atherosclerosis. Anthocyanin
also serves as antimutagenic, anticarcinogenic, prevents
liver dysfunction, antihypertensives, and lowers blood
sugar levels (antihyperglycemic).!*!> Anthocyanin also
has potential activity to lower LDL level through AMPK
pathway. ¢!

Because of the potential atherosclerosis prevention
ability in purple sweet potato; therefore, we tried to
elucidate whether the antioxidant properties of purple sweet
potato (I[pomea batatas L.) can lower total cholesterol and
LDL level in atherosclerosis-model Wistar rats.

Methods

This study used the Post-test only Control Group design.
The post-test study model design was applied to avoid the
rat’s trauma and stress to the treatment effect. Stress rats
can change fat metabolism in rats that making the resulting
bias or invalid. Therefore, to prevent this condition, we
used negative controls that were fed as normal rats or pre-
treated rats.

The purple sweet potato ([pomea batatas L.) used was a
clone of MSU 03028-10, which was cultivated organically
and extracted with doses of 66.670, 133.330, and 266.67
Omg/kg BW in each treatment group.” Wistar rats were
divided into five experimental groups, five rats each. The
normal control group was fed normally for 56 days or 8
weeks. Negative control (rats fed by hypercholesterolemic
diet for 56 days or 8 weeks). IB1 (hypercholesterolemic diet
and 66.670 mg/kg BW purple sweet potato extract). IB2
(hypercholesterolemic diet and 133.330 mg/kg BW purple
sweet potato extract). IB3 (hypercholesterolemic diet
and 266.67 mg/kg BW purple sweet potato extract). The
treatment groups were fed with the hypercholesterolemic
diet from the first to the seventh day. In the eight days, the
treatment groups were fed purple sweet potato extract until
the 63rd day. This research has ethical registration number
482-KEP-UB.

Hypercholesterolemic Diet

The hypercholesterolemic diet consisted of the Comfeed
PAR-s flour, 5% duck egg yolk, cholic acid, pork oil, 10%
goat oil (40 grams). The treatment groups were fed the
hypercholesterolemic diet for 7 days, while the negative
control group for 56 days or 8 weeks.

Purple Sweet Potato Extraction

The purple sweet potato was washed and cut into 2-2.5 cm,
then dried inside the oven at 80° C. The dried sweet potato
was mashed to obtain the powder. A total of 100 grams of
purple sweet potato powder was then mixed with 900 ml
ethanol and homogenized for 30 minutes. After sedimented
overnight, the mixture then evaporated. The evaporated
product was stored in the freezer until further use.

Anesthetic Process

The anesthetic process was carried out by inserting the rats
into a glass jar filled with cotton mixed with chloroform.
Anesthesia was carried out by inhalation with £ 0.67 ml
ether per rat for + 60 seconds, which was calculated using
a stopwatch.

Blood Isolation Process

After the rats were unconscious due to anesthesia, the rats
were placed on an examination table. Then rat blood (+ 3
ml) was collected from the left ventricle with a syringe for
further analysis.

Statistical Analysis

The data were analyzed using SPSS 12. Data were analyzed
using one-way ANOVA to determine the significant
difference between the control and the treatment samples
(p<0.01). After that, the data were analyzed using a Post-
hoc test to determine the significant difference between the
control samples and the treatment samples. The correlation
test was used to determine the significant effect between
purple sweet potatoes doses and reduction of cholesterol
total and LDL, and regression tests were used to determine
the correlation in between.

Results

Studies have found that purple sweet potato has high
anthocyanin content. Various purple sweet potatoes have
different amounts of anthocyanin content, while the MSU
03028-10 variety has a total anthocyanin of 1,583.71
mg/100 gram.9 The high levels of anthocyanins in this
variety have the potential as alternative herbs to lower
blood cholesterol and LDL levels. Anthocyanins function
in preventing oxidative stress with the recommended daily
requirement of 180-215 mg/day.

In this study, the increase in LDL and cholesterol levels
in rats after being fed a high-fat In this study, the increase
in LDL and cholesterol levels in rats after being fed a high-
fat diet was presented in Tables 1 and 2 (negative samples
compared to normal samples).

Table 1. Descriptive distribution of LDL
N Mean

Normal 5 11.400 £+ 1.140
Negative 5 23.400 +2.302
IB1 5 16.600 = 1.673
1B2 5 15.600 + 1.140
IB3 5 12.200 + 1.304

Based on table 1 the use of treatment was able to
significantly increase LDL results in the negative group.
The LDL value in the negative group was 23.40 which had
a significant difference with the normal group (p<0.05).
IB1 (16.60) and IB2 (15.60) both had no significant
difference but had a significant difference when compared
to the control group (p<0.05). The treatment group at
IB3 (11.40) did not have a significant difference when
compared to the normal group. This indicates that the IB3
treatment group is effective in lowering LDL to return to
normal conditions.

Table 2. Descriptive Distribution of Total Cholesterol
N Mean

Normal 5 58.800 + 1.789a
Negative 5 80.800+ 1.924b
IB1 5 73.800 + 0.837¢
1B2 5 69.600 + 2.074d
1B3 5 63.400 + 1.517¢
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Based on table 2 the use of treatment was able to
significantly increase total cholesterol in the negative
group. The total cholesterol value in the negative group,
which was 80.80, had a significant difference with the
normal group (p<0.01). IBI (73.800), 1B2 (69.600)
and IB3 (63.400) each had a significant difference
when compared to the normal and negative group
(p<0.01). This indicates that the use of treatment affects
all treatment groups and is the most effective was the
treatment group at IB3 which was able to reduce total
cholesterol close to normal conditions.

The extract of purple sweet potato had a significant
effect of LDL and total cholesterol in rat models (p<0.01)
(Table 1 and table 2). As the high-fat fed experimental
group, IB1, IB2, dan IB3 were assumed to have high
cholesterol and LDL level. However, the cholesterol
and LDL level in experimental group was reduced by
the purple sweet potato extract administration.

This study confirms that decreased cholesterol and
LDL levels occurred at the negative control sample after
the extract administration. From all the experimental
doses, purple sweet potato dose of 266.67 mg/kg BW
has the highest cholesterol and LDL levels reduction in
IB3 (Table 1; IB3).

Discussion

The anthocyanin reduces cholesterol and LDL levels by
activating the adenosine-monophosphate protein kinase
(AMPK) pathway. It inhibits the HMG-CoA reductase
enzyme in cholesterol synthesis. When the cholesterol
formation is inhibited, VLDL will not be hydrolyzed
and LDL will be suppressed.16,17,19 Other study also
reported that water extract of purple sweet potato has
exogenous antioxidant activity to lower MDA levels in
the blood, liver, heart, and intestines.!'*°

Based on Tables 1 and 2, the higher doses of the
purple sweet potato, can reduce the LDL and cholesterol
levels more significantly. It indicates that purple sweet
potato has potential to reduce cholesterol and LDL
levels to inhibit atherosclerosis. Purple sweet potato
can disrupt the formation of cholesterol and LDL in
hypercholesterolemic rat blood. 2!?*  Purple sweet
potato contains anthocyanin, ascorbic acid, and beta-
glucan that increase high density lipoprotein (HDL)
concentrations to suppress LDL formation. This effect
may partially be mediated through the inhibition of
cholesterol ester transfer protein (CETP).?**

The best result cholesterol and LDL inhibition
obtained by purple sweet potato extract dose 266.67
mg/kg BW. It confirms that recommended daily intake
of purple sweet potato as nutritional food or supplement
can prevent atherosclerosis due to increasing cholesterol
and LDL levels.

Conclusion

Sweet potato extracts (Ipoema batatas L.) effectively
reduced total cholesterol and LDL levels. The
highest dose of 266.67 mg/kg BW is the most
significant in reducing cholesterol and LDL levels in
hypercholesterolemic Wistar rat. This study report
demonstrates that purple sweet potato is a promising
alternative food source that should be included in
healthy diet to prevent atherosclerosis.
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