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ABSTRACT

Oxidative stress has been implicated in the progression of a number of neurodegenerative
diseases such as Parkinson’s disease and Alzheimer’s disease. Harmful effects of excessive free radicals
causing biological damage is in terms of oxidative stress. Reactive oxygen species (ROS) or oxygen free
radical are products of normal cellular metabolism and induce apoptosis and damage the protein, DNA, lipid
membrane and other organ systems in the body. Biological markers of oxidative stress has many forms such
as malondialdehyde (MDA) and hydroxyeicosatetraenoic acid (HETEs). In this study, two biomarkers; i.e., 4-
hydroxynonenal (HNE) and dehydroepiandrosterone (DHEA) were of interest. HNE is a byproduct of lipid
peroxidation, which is an indicator for oxidative stress. HNE can react with lysine or histidine in protein, and
changes the function and structure of the protein. DHEA is a neurosteroid biological marker. Some reports
presented that DHEA has also been found to have the ability to protect cells from oxidative damage to the
hippocampus part of the brain. Recently, many medicinal plants have been widely used as antioxidants to
protect against oxidative stress. Several studies of mangosteen extract have been shown to have several
medicinal properties especially as antioxidant and anti-inflammatories in both human cell lines and animal
models. Previous studies reported that mangosteen extract could decrease oxidative stress in scopolamine-
treated mice and improve the animal’s memory.

From the In vitro and In vIvo results, the protective effect of crude water extract of mangosteen
(CWM) was obtained as described. Then, the aim of this study was to evaluate the safety of CWM in healthy
volunteers and also determine the markers involving oxidative stress during the time of taking CWM over 6
months.

CWM was prepared in a capsule dosage form. The powder of CWM was filled into capsules
size No. 1 at 220 mg without filler. For the dose of 280 mg in capsules size No. 0, was adjusted to a weight of
300 mg with corn starch. In this study, we have attempted to determine the properties of CWM after
preparation, which consisted of two parts. The first part, we checked the overall quality of CWM capsules on
a weight variation test, disintegration test, loss on drying test, DPPH scavenging assay and biological
activities on SK-N-SH cells (MTT, ROS). In the second part, the investigation on the safety and effects of
CWM in healthy volunteers of clinical tried phase I study were determined from all aspects by the
investigators of the whole project. From this study aspect, the antioxidant activity of CWM was assessed in
11 healthy human subjects after taking CWM for 168 days (6 months), whose weight was less either 55 kg or
more than 55 kg, had taken a daily dose of CWM at 220 mg and 280 mg respectively. The effectiveness of
CWM was evaluated on the changes of ROS in red blood cells (RBCs) by flow cytometry and biological
markers; HNE in whole blood (WB) and RBCs by Dot Blot analysis and in the plasma of healthy humans
using the ELISA technique.

In the quality control of the extract capsules, weight variation test, disintegration test and loss
on drying met the criteria of the British Pharmacopoeia (BP) 2014. The antioxidant activity of CWM by
DPPH assay showed the ICs, was less than 50 pg/ml and did not show significant change potency between 0
and 6 months of storage. The biological activities of CWM on SK-N-SH cells (MTT, ROS) showed very low
cytotoxicity (ICsy was more than 100 pg/ml) in on MTT assay, whereas CWM still possessed antioxidant
activity in ROS production at 100 and 200 pg/ml respectively. In a clinical trial, volunteers received a daily
dose of CME at 220 mg and 280 mg, respectively, corresponding to their weights for 3 months, followed by
double dose daily for the last 3 months. The results showed a significant increase in antioxidant capacity of
RBCs and led to significantly decrease in HNE modification in whole blood and RBCs after taking CWM at
28, 84 and 168 days respectively and remained until 6 months after ingestion. However, CWM had no
significant changes on DHEA levels in the plasma of healthy volunteers.

According to the obtained results, we concluded that the quality of CWM capsules met the
standard criteria of BP. It was also safe for cells and in healthy volunteers. CWM capsules possessed
antioxidant activity during the 6 months of the study. Therefore, it was supposed that CWM has the potential
to reduce oxidative stress in patients with certain diseases in the future study.
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