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Abstract— gxidnﬁve stress that occurs due to heavy physical
exercise causes cells damage in the body, including muscle cells.
Acute or chronic muscle cells damage can be ma by
measuring the content of creatine kinase in the serum. Natural
antioxidant consumption is a way to overcome the effect of
oxidative stress. One of natural antioxidants is mangosteen
(Garcinia mangostana L) peel with high content of antioxidants,
xanthone and anthocyanin. Th of this study is to understand
the effect of mangosteen peels to creatine Kinase se male
rats (Rattus norvegicus) which have swimming fatigue. This is a
true experimental study with post-test only control p design
with 29 white rats as the experimental animals which were
divided into 4 groups. The first group was given distilled water
while the others groups were given mangosteen peels extract with
dosage of 50, 100 and 200 mg/KgBW for 3 weeks. Physical
activity, swimming, was done thrice in a week to all groups.
Creatine kinase test was done at the last day of treatment where
the rats had swum to fatigue. The average of creatine Kinase
serum shows a significant reduction. From the three dosage, 200
mg/KgBW of extract mangosteen peels is better to reduce
creatine kinase s€ffum content compared to the other itwo dosage
in male rats. From this study, it can be concluded that
mangosteen (Garci mangostana L) peels extract acts as
antioxidant to lower creatine kinase serum in male rats (Rattus
norvegicus) with swimming fatigue.

Keywords—Mangosteen crealine
swimming fatigue.
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I. INTRODUCTION

Physical training is a series of structured and rhythmic
physical activities with a specific intensity in a certain amount
of time that aims to increase physical fitness [1]. However,
maximum physical activity can cause fatigue and even
muscles injury. Exercise rdffles oxygen consumption as the
metabolism increases in the body such as in muscles, the heart
and brain [2]. The increase of oxygen consumption is able to
badly affect the cells in the body including muscle cell.

Skeletal muscle produces reactive oxygen species (ROS)
when contracted. The imbalance between ROS and
antioxidant in the body due to physical activity lead to a
condition known as oxidative stress [3]. The raise of oxidative
stress can be dangerous to all macromolecules like lipid,
protein and DNA [4]. This condition triggers damages In
muscle cell.

There is a physiology indicator that is considered as an
important parameter to observe the training volume and
intensity like Plasma Creatine Kinase to prevent oxidative
stress to occur. A number of studies about physical training
and Creatine Kinase have been done. There is an insignificant
increase of creatine kinase concentration in runners who did 6
kilometer run [5]. According to [6] endurance training induces
the rise of creatine kinase level in the circulation.

Oxidative stress effect can be overcome by giving a good
either natural [7] or synthesized antioxidant [3,8.9.]. Natural
antioxidant studies is Anthocyanin from purple tubers and
black rice [10,11], ginger [12], ginseng [13] and grape seed
extract [14].

One of the plants in Indonesia that contains antioxidant is
mangosteens (Garcinia mangostana L) in its skins. Several
studies show that mangosteen rind containe Xanthone and
Anthocyanin [15,16,17,18]. The research for mangosteen peel
efficacy is still limited to health and not in sports. For health,
mangosteen skin works as antihistamine [19],
antiinflammation, pain killers and neuropsychiatry [20], anti-
cancer [21] and anti-diabetic [22,23]. TlgZbackground of study
encourages the research to see the effect of mangosteen
(Garcinia mangostana L) skin extract to creatine kinase serum
level in male rats (Rattus norvegicus) that are let to swim to
fatigue.
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