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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 | 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 1Cs 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 (ICso 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.

KEY WORDS : WATER EXTRACT OF MANGOSTEEN / ANTIOXIDATION / REACTIVE
OXYGEN SPECIE / 4-HYDROXYNONENAL / DEHYDROEPIANDROSTERONE

140 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

gnEmsaueyyadaszuesmsaiareuNnnFiveiinalueiaainsgunng
ANTIOXIDATIVE EFFECTS OF CRUDE WATER EXTRACT OF MANGOSTEEN IN HEALTHY VOLUNTEERS.

€

(2

%3z AUFATOINT 5437945 PYBS/M

[

o I
NN, (DTYPAATEININ)

AmznssuMsilinaneriinug : 1USumilon 130138, Drrernat. (IMMUNOLOGY), 3%@ q535uind M.D., Ph.D.
(GENETICS)

UNAnge
a a8 o oo 4 9 v v o 4 o ' sa o
ANUATERBRNTFIATUIIANUNTITe Tun MU IMIIvesT Iuves Tsamenuszuulsz s Tsamsnuduuay
o {3 o { a a ' a ' a
Tsadalmues wansznuiiilusuasisnniienyasaszuniullazrelfifiannudomenadimm lugiszeznavesnsiia
a a L g a o ¢ a { o a
reactive oxidative stress (ROS) W30p0ndausyyasasziuilundasuaiveamsmwaigvoswadinduazmiionihlfinamsaenas
= a ag & o o A ' o v A o a A o oA 1y o
anudoneveslilsiu Avwe e luiunazszuvedsazau q Tuseme dimdinmyesnnuassaeendiadu fegdroiunate
M v
@1 ©8191%U malondialdehyde (MDA) 118% hydroxyeicosatetracnoic acid (HETEs) lupisanuiil a13tia¥miedanin 2 dasulaun 4
<IN TS| g a
hydroxynonenal (HNE) u@¢ dehydroepiandrosterone (DHEA) Faflumfmaulumsdoyr BNE dunanass'ldninmaia lipid
. ) ERE I AR I = a o o |aaa o = A a ax = = o
peroxidation Fuiludrtaddmiuanusoasendiadu HNE annsavhiljnserduladuniedadauTisduuaznlasunlasmsau
) ~ Y o A ~ LR Yo ' ~ 9
wazTnssadrevealisiu DHEA Hudi1a@m19310 w4 neurosteroid Feu1es1ea1u 1qsiuaue a1 DHEA finwamisalumsiniles
\ o a $ g Y o o <
1%8d 1udIUYDI hippocampus Tuaued 1nmMsMatoveteyyadase Weiiaq i Asayu lnsswaunnldgmiwnifiuasdmeyya
daszediniunaiietleatuanuaisasendiadu nateauisevesmsananndiganu Iguauianaamatsedeasmmzog
c 2 2 . 2 . . o
degnsmueyyadaszuazdumssniauialusasvesysduazdad msinunewmhiisieaud msadaninnldeniiigaauisoan
A easendagy Tunyisuans scopolamine HaziuniIoAMTIVOITAT
o a o o y ¥
nnmsnaasdlunasanaasiazdainases  uasszansamlumsileasusnquesssaiaronnindinives
1 v v
Wige (cwM) awildetingld  gajemnevesmsaneluaSeiielsafiuaimiasadoves cwM  lueiaadnsguniwdnay
v
A3IVARUANIFRNGITDITD oxidative stress Tusumevesermainsmelugiana 24 dilanfveamsiumsarsana CWM
asana CWM azgniasonlugilveseuaiya meves CWM szgnussyalunnilyanesuiiafiinm 220 uaz 280 un.
¢ o 3o g v Y Y = =1 9 wn o a 2
Tuuatgaes o TasdSuhmindu 300 wn. dreufledine Tumsinuasdisldasnaeuguauinves CWM ndsmswan
. . . o . 1.
iszneudroansdiu Tudrunsmst Idimsasrnaeugunmlassanvesasaia cwM lunatya Taonageuaiumandresveninin
Ay MIUARAI MIANTEHUTINUAMNFY MIATINMIAUEYYABATYAIY DPPH scavenging assay H1AZANTNNFINMADIHAT SK-N-
SH (MTT, ROS) dauiaesminaaeuanulasasouazszdniamues cwM lusisminsguamwanaatin szozin dadluauly
¥ v '
Tassmsnanua ludiuvesmsanuiiignsdueyyadassues CWM hmsilszilivnnoaadasquamd 11 aundsmssutlsznu
= : P S ' ' o o ¥ i o
cwM lunm 6 deu Fayaauiiiimindosna 55 nn. uazunnai 55 nn. szFulsemumsana 1 aseneduluvuia 220 uag 280 un.
o o s a a < ' 2 A ~a o 1 A
audan Ysgdniamues CWM azgnilsziiiumsnldonmlasvess ROs Tuliadeaunslagds flow cytometry 11AZAILNTNITINMN
HNE Tuiden uaziiadoanaalaeds Dot Blot iaz DHEA luwanaindiemaiin ELISA
. \ Yoo 4 o 3
Tumsauguaanmvesmsanaunilyalasmsnadeunnuuananvetiminmas muanad wag Ysnannuay
s, o e < - , : .
Fanueglunaannang e Fuesingy (BP) 2014 gnBMueYyadaszyes CWM 1as3t DPPH scavenging assay Fauansa IC,,
o ' o o = Ly a ' 3 o & a A £
doon 50 lulasnfuwa. wazlifimsn@eunlawesgnidueyyadaszszrniumanuinmludeuusnuazi@ouiivn  gnime
' 3 a ' @ 1 g a '
F29 M99 CWM o 19ad SK-N-SH (MTT, ROS) WU IC,, Hamwnna 100 lulasndu/wa. 990 MTT assay uaaannylifuiivde
P
wad nazlignideyyadaszaemsnan ROS Tumsnaasaneadin erenainsSuilszniu CWM auia 220 1ag 280 N, AR
3 o 4o o o ¥y & Y o & Vo ' A o =
wminidmue Taesulsemuiuazasaiiuna 3 @ou uaz 18 YSuiSuamsdluaeumaeulugi 3 Weunds wamsnmums
P} = < A O R TP IV o ' ' A 2 A Ao o
anwaunsalumsdueyyadaszludadoauauiniuedivsdnguazihligmsanaHNE ludeauaziiadeauasedalivoddgy
nawnmsidsgmumsana cwM luiufl 28, 84 uaz 168 Tu muddunazdinsegaududouil 6 voamsiiIna ua cwM lilinade
manlasunilasveszal DHEA egniidodiany
3 L 9 o ' v Aot o
munamsnaaeaiviuail ag1l Idgunmuesnsaia cwM luuaiya egaeldasguues BP fiinnuiaoast
' ¢ o a o A a a v a S A = o & a = Yt
aorraauazoImdminsgqumna uazdmalllsz@nTmnduoyyadaseNanasaszeznm 6 Wouvesmsfny aniuliadlull1dn
cwM snilgavzlidnenmlumsasanuiaseasondiaguludihelulsaninegde

]
140 N




