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AQUEOUS EXTRACT OF BALINESE PURPLE SWEET
POTATO (IPOMOEA BATATAS L.) PREVENTS OXIDATIVE
STRESS AND DECREASES BLOOD INTERLEUKIN-1
IN HYPERCHOLESTEROLEMIC RABBITS
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Background: Hypercholesterolemia can cause oxidative stress, endothelial dysfunction and
atherosclerosis. Anthocyanin can prevent oxidative stress, it will decrease the inflammation by
decreasing the pro-inflammatory cytokine in animal models. Purple sweet potato in Bali has been
proven of having high anthocyanins content. The aim of these study was to prove the ability of
aqueous extract of Balinese purple sweet potato (Ipomoea batatas L.) in decreasing the blood
interleukin-1 level in hypercholesterolemic rabbits. Methods: Subjects of this study were 18 male
adult rabbits divided into 3 groups with randomized post-test only control group design. Group 1
rabbits were given standard diet as a control group. Group 2 rabbits were given high cholesterol diet.
Group 3 rabbits were given aqueous extract of Balinese purple sweet potato 4 ml/Kg.BW/day and high
cholesterol diet. After 60 days of treatment, the blood level of total cholesterol, MDA and interleukin-
1 were measured as post test examination. The data were analysed by using anova. Results: The
results showed significant increases of blood total cholesterol, MDA, and interleukin-1 in group 2
(p<0.05). In group 3 the increases of blood total cholesterol and MDA levels were sligthly lower than
the group 2 (p<0.05). Group 3 also showed significantly lower of blood interleukin-1 levels than those
in group 2 (p<0.05). Conclusion: From this finding, it can be concluded that aqueous extract of
Balinese purple sweet potato can decrease oxidative stress and decrease the level of interleukin-1 in

hypercholesterolemic rabbits.
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INTRODUCTION

Atherosclerosis is a vascular disorder that is
the leading cause of cardiovascular diseases in the
world. Atherosclerosis is a chronic inflammatory
process involving the proinflammatory interleukin
in vascular endothelium.*? Inflammation that
occurs in endothelial usually preceded by the
presence of endothelial dysfunction caused by
oxidative stress. Oxidative stress will cause changes
in intracellular signaling resulting in the activation
of nuclear factor kappa B (NF-kB), which will lead
to increased production of inflammatory mediators
such as interleukin-1, interleukin-2 and other
proinflammatory interleukin.®> Plants foods that
contain anthocyanins are supposed to prevent
oxidative stress in order to prevent atherosclerosis,
through hypolipidemic effect and antioxidant in
vivo and in vitro and anti-inflammatory.*®
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Purple sweet potato tubers from several
countries have demonstrated varying levels of
anthocyanin and has antioxidant properties.*®
Purple sweet potato tubers in Bali have been proven
to contain high anthocyanins and has been shown to
be an antioxidant in animals model.®®

Aqueous extract of purple sweet potato tuber
is one of the simple products manufactured and has
been shown to be hypolipidemic and can increase
total antioxidant in hypercholesterolemic rabbits,®
It is expected aqueous extract of purple sweet
potato tuber can reduce levels of interleukin-1,
therefore, it can inhibits vascular endothelial
inflammation. To prove this hypothesis the study
conducted in rabbits given high-cholesterol diet for
60 days.

MATERIALS AND METHODS

The study design was a randomized post-test
only control group design with 29 local Balinese
male rabbits aged 4 months, were divided into 3
groups, 9 rabbit of each group. Group 1 is the
negative control group (only given a standard diet).
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Group 2 was given a high cholesterol diet. Group 3
is given a high cholesterol diet and aqueous extract
of purple sweet potato tubers with a dose of 4 ml /
kg bw/day by mixing with food, as the treatment
group.

High cholesterol diet is a special diet, that
consists of a mixture of rabbit food pellets brand
gold blend and 1 egg yolk/day for one rabbit, for 60
days of treatment. After 60 days of treatment blood
test is conducted on all rabbits. Blood is taken from
a vein in the rabbit ear for examination of blood
total cholesterol, MDA and the levels of
interleukin-1. MDA examination conducted by the
TBARS method, while the examination of the
interleukin-1 by Elisa Kit. The data were analyzed
by applying Oneway-Anova statistical test.

RESULTS
Blood Total Cholesterol of Rabbits

Data of blood total cholesterol were presented
in Figure 1.
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Figure 1
Average of Blood Total Cholesterol in 3 Groups of
Animals

Note: Group 1 is the control group, Group 2 is the
group given high-cholesterol diets and Group 3 is
the group given high-cholesterol diets and water
extract of purple sweet potato tubers.

Blood MDA Level
Average blood MDA level data were presented in
Figure 2
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Average Blood MDA Level of Rabbit

Figure 2 shows group 2 (given high-cholesterol
diet) an increase in blood MDA significantly
(p<0.05), compared to control (Group 1) and the
treatment group (Group 3). In the group given
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aqueous extract of purple sweet potato tuber, occurs
decreased of MDA significantly (p<0.05) compared
with group 2. This research shows that the state of
hypercholesterolemia caused increased MDA.
Provision of aqueous extract of purple sweet potato
tuber can prevent the increase of MDA due to
hypercholesterolemia.

Interleukin-1 of the Blood

The result of interleukin-1 level in the blood
of rabbits with high cholesterol diet increase
significantly compared to the control group and
treatment group (p<0.05). The average levels of
interleukin-1 in the control group were 0.064+0.008
pg/ml, whereas in high cholesterol group was 0.069
+ 0.002 pg/ml. The interesting result of this study is
after the high-cholesterol diet with aqueous extract
of purple sweet potato tuber the titer of interleukin-
1 was decreased (0.063 + 0.002pg/ml) significantly
compared with the group with high cholesterol diet
(p<0.05). The comparison of results of the
interleukin-1 can be seen in Figure 3.

0.07 |
6068 - OGroup 1
é B Group 2

66 A
? O Group 3
@pe4
-
-
ap62
]
o
0.06
Groups of Rabbit
Figure 3
Comparison of blood levels of interleukin-1 of
rabbit

DISCUSSION

Figure 1 shows the average of blood total
cholesterol increased in the rabbits given high-
cholesterol diet for 60 days. The increase was
highly significant (p <0.05), compared with group 1
and group 3. The average of total cholesterol in
group 1 (control) was 100.200 * 2.00, group 2 was
215.400 + 8.49, and group 3 was 144.133 + 4.34.

In this study, high-cholesterol feeding for 60
days led to an increase in total cholesterol, MDA
and interleukin-1 levels were significantly (p
<0.05). Hypercholesterolemia is happening will
cause an increase in ROS through activation of
NADPH oxidase enzyme,’ resulting in an increase
in MDA.">* Feeding high cholesterol along with
aqueous extract of purple sweet potato tuber caused
a decrease in total cholesterol, MDA and
interleukin-1 were significantly (p<0.05).

Relatively high anthocyanin aqueous extract
of purple sweet potato tuber,” can prevent oxidative
stress, both directly and indirectly.** Additionally
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anthocyanin can improve lipid profiles,”*** through

inhibition of cholesterol absorption in the
gastrointestinal tract, decreased production of
lipoproteins in the liver and modulates LDL
receptors.**

The results in this study are consistent with
several studies examining the benefits of
anthocyanins from various plants, in the vital
organs such as; to reduce oxidative stress in the
liver tissue,® and vascular endothelial.’® Research
on tissue culture incubated with high anthocyanin
from extracts of black rice, there was a significant
reduction in oxidative stress by reducing the
formation of superoxide.™

The reduced of blood total cholesterol levels
due to the aqueous extract of purple sweet potato
tuber will prevent the oxidative stress resulting in
decreased blood MDA. As a result of the reduction
in oxidative stress would improve endothelial
function, preventing inflammation in the
endothelium resulting in decreased interleukin-1.
Interleukin-1 is a proinflammatory cytokine that
can increase the expression of various inflammatory
mediators through the activation of NF-kB."
Anthocyanins and other flavonoids may prevent the
activation of NF-kB and therefore reduces the
production of various proinflammatory
cytokine.'®1?

CONCLUSION

From these results it can be concluded that,
aqueous extract of purple sweet potato tuber has an
ability to prevent oxidative stress in the blood and
decrease the interleukin-1 by decreasing total
cholesterol in rabbits fed with high cholesterol diet.
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