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Amnudndui AN lumananas ewuhanssinsearradadu 100 Talasnsurefiadang sudtauyadassmelwead
isiwnanlasideangnnssiusienzwiasaandionadesiiadAyneais uazssainteARANNIENTL 25, 50 LA
100 lalpsniusiafinddns fudinisinfanfiuoseadiowlnsifenignnszdusie VEGF aifisuiungndldsu VEGF
peafisdANeahia VEGF nszdunsindannaamasionlnsifensiunsifaasinnlyitiu vascular endothelium
growth factor receptor 2 (VEGFR2) %omiaanqwéﬂaaaﬁiaﬁﬂﬁﬂam"l,aichum'ﬁLﬁNV\IaaLWﬁlTﬁﬁu VEGFR2
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Abstract:

Objective: This study aimed to determine the effect of mangosteen extract on hypoxia induced reactive oxygen species
production and vascular endothelial growth factor (VEGF) induced retinal endothelial cell migration.

Material and Method: This research studied bovine retinal endothelial cells. The non-toxic concentration of mangosteen
extract of water soluble part was verified using trypan blue staining. The effects of mangosteen extract on hypoxia
induced reactive oxygen species production and retinal endothelial cells migration were determined using 2°, 7°
dichlorodihydrofluorescein diacetate and scrape/wound assay, respectively. The mechanism of mangosteen
extract on retinal endothelial cell migration was determined using western blotting. The analysis of variance was
used to determine the differences among group means.

Results: The concentrations of mangosteen extract at 25, 50 and 100 ug/ml were non-toxic and these concen-
trations were used in further experiments. Mangosteen extract at a dose of 100 pg/ml significantly attenuated hypoxia
induced reactive oxygen species formation. At all doses, mangosteen extract also significantly inhibited retinal
endothelial cell migration. However, the mechanism of mangosteen extract on VEGF signaling did not affect the
phosphorylation of VEGF receptor 2 (VEGFR2).

Conclusion: Mangosteen extract has anti-oxidant and anti-migration effects.

Keywords: mangosteen extract, migration, retinal endothelial cell
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Sundpaalewlasiden (proliferation) N1siARDUAZEY
waalawlasIaeN (migration) WAZN3E3VIREALRERA (tube
formation) laegudenisiinwasinwaldiu VEGFR2"
penlafienadunauiidAyanssuInmsssmaoniien
Tl Ao niswrlaniizasgadewladiden Ussnaufu
delaiimefnnsfnwgniesansaiadonnsenisiaiau
saowadonladifensnnon srwnuwidediingussas
Wadnwinazesasainandinnseoyyafasuaz
ﬂ'ﬁLﬂaﬂ%ﬁ?laﬁL"daﬁl,’iﬁ%’lLG%IEI%LEEIN‘ﬁQﬂﬂ‘SzL{f%ﬁ’JEI
VEGF H1% phosphorylation 283 VEGFR2
IaRuLasisnig
§7154AH M199 medium, fetal bovine serum (FBS) Lae
penicillin L& streptomycin Hopaoudun Gibco-Invitrogen
(Grand Island, NY, USA) 2’, 7’ dichlorodihydrofluorescein
diacetate (DCF-DA) HowesuSin Sigma-Aldrich (St. Louis,
MO, USA) recombinant human VEGF165 (VEGF) dazas
U3WN R&D systems (Minneapolis, MN, USA)
1. A158NANIAR

Wasnfoanfideazen gniuuazyinlwuwed
gouvgfivias InsiwuFandoamudis 1 Alasu gnuase
inSasiiuuazanamemyuan 5 3ns Ngumnfivios min
vnansasuazyhlviuioieinTasszinenuuna (rotary
evaporator) WaIUIE1SENAREIUNIEIRILIETIaDSAEN
uazv ssanaseefiaozdem wazansainserngniinan
ATIZARIY thin layer chromatography LWz high perfor-
mance liquid chromatography'® snsarimevinfiiuaan
uwnslnafiwiasnitsoeas 2 anAnwlunuwided Tne
snsarmdanaiufigungfl 4 °o uazazareluiinds
RN 50 Aadnsnsafiadans Wiufl -80 °z

2. wassauaulasifen

Bovine retinal endothelial cells L?lyaﬂu M199
Usznausie 10% FBS 100 eRmsiadadans penicilin was
100 TalAsnsnsiofiadans streptomycin WAZWZLAET)
37 °d Eluﬂ’ﬁﬁﬂw]mﬁmaﬁ passages 5-8
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faneazdanfing trypan blue FINWIUSIWILEASTLHEA
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4. nARBUANBAUBYYABASTYaIASANANIAR
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Talmansusiafinddng Wwaa 30 wift ndsnieadgn
IzAssTszAuANdRiuaanSiauiosa: 1 viadous:
21 ganndl 37 °2 (e 8 #alug udnisse 25 Taleslua
DCF-DA {fwaa1 15 wifi fissAuanadnguaandias
Joeaz 21 gungi 37 °d TARNNINIBINISITBILEIEE
microplate reader ﬁ excitation/emission 504/529 nm
5. *mﬂaauqwéwaamsaﬁ'mﬁ'aqm‘lumsé’fmﬁa
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A2875 scrape/wound
wadmziesln 6-well plate \ilowadiasayls
Soeaz 70 20ONWA mmﬂgﬂamaégmﬂﬁﬂmﬂu M199
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100 TalmsnSusiadaians streptomycin Wwian 1 A wag
gnASARIE sterile micropipette tip 218 1,000 TalAAnT
WRALATU vehicle WaasaNANIARWIA 25, 50 WAz 100
Tnlnsnsusiafiadans Wuam 30 wift waeanriweas L6y
VEGF 20 wlunsusiafiadang 1wan 24 #lug dnanw
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308RN1TLARDUADILIRR (percentage of invaded area) 37N
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6. nasaunalnaasansannsisnnsa VEGF s

western blot

was leisuwaz L lssuasanmisnmniom 30
wif uazldsu VEGF 30 wilunsusafiadans (dunan
5 W7 [‘Ll‘iﬁ%gml,tlﬂﬁilﬁl RIPA buffer ﬁﬁ protease inhibitor,
cocktail inhibitor Wag phenyl methyl sulfonyl fluoride
(PMSF) Tusfin 20 Talasnsu gnuensioe 8% SDS-PAGE
wae transfer § PVDF membrane ﬁﬁﬂmﬂﬁ?% membrane
gn block 538 5% non-fat dry milk in TBST \Uwiaan 1
dalng udadesae TBST 3 397 a2 5 W1l membrane
QnuxFIe primary antibody si® phospho-VEGFR2 (p-
VEGFR2) waz B-tubulin 114 2% BSA in TBST 7 4 °%
\Twnan 1 A nda Nk membrane gnunsae horse-
radish peroxidase-conjugated secondary antibody T 2%
BSA in TBST Mgampisiaaduinan 1 #lus drese
TBST 3 597 a2 5 w17t waulUsiin (protein band) As795e
chemiluminescence WazANNIN2BI U (protein band
intensity) ﬁﬁaamigﬂ?mm:ﬁﬁm Image J software
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Foyausnadu mean+SEM 1¥adA one way-
analysis of variance (ANOVA) IWNINAFBURINLANGNG
2a9daya wazld Tukey Post Hoc test 1wn133tmsnsy
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1 p-value<0.050 fladnissdAtyyneai
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Y

H9RAAWIA 25, 50, 100, 200 waz 400 lulAsnSnsoRaaanT
{95191N1590A4INADIEARIDA: 98.03+4.01, 95.49+
2.35,97.51£7.85, 64.86+12.45 Uaz 10.87+1.45 mNA1AU
Feansarmiannaua 200 uaz 400 Tulasniusafadans
ARdIWINEAAIIAZ IR 19HREEALNNETR (p-value<
0.050) FatinansarmRoAmwIA 25, 50 uaz 100 Tulasniy

pofiadans gninanAnu lunsnasassaly (UN 1)

150 7

100

50 +

Cytotoixicity (%o survival)

% % %k

0 25 50 100 200 400

msanaiana (lulasniuseiiadans)

n=3, *p-value<0.050, ***p-value<0.001 vs control

sUl 1 usmananesssainoRnRaadsandin wad
AW IERIABIEENgNUNFIBAIENANIAAZWIA
59 e 24 Hlug uazdonzagee trypan
blue WU WImERaT ARFREUS SR IZas
Enltel

]
o v W

2. §1SANANIANAIUBYNADATENONNTEURAIY
AITWIBIRANTLIUN

mMsAnEINUTIEaalsaIzanBRwUng (21%

0,) finsaisauyadaszindu 366.00+20.87 Tuane?

AIENIB98BN3A (1% O,) JNInIeEuMsinauyadas:

Winfu 582.33+17.38 WANAIIEE1NNBE1ANIETRA

(p-value<0.001) LiaLieufUEas nzaandauuns uas
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fsanNIRARINENGN 25, 50 waz 100 lwlAsnswse
faddns lwnizwsaseanBwuinisinoyyadassivindy
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WAzEAANlFSU catalase Twnzwsaseendiauinisiia
auNABATIYINAY 452.67+14.19 FotiuansanAsiARIwI
100 Talmsnsusiofiading anansodudsanyadasznel
WaafignnIzFuwEIBIzNIssaandanade i ddy
N9AAR (p-value<0.001) Wwidenfungafilesu catalase
(p-value<0.010) (3Ul 2)
3. ansanasoARaRnsIARauTizasadtaule-
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nanfauirasadianlnsiden udunawnit
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o = -] &
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Dq

gnazasansanndnalunIsiAdauTizaswaalenladI AN

NNszHusie VEGF me35 scrape/wound LHBATU 24

D

€

Falug WUINARANLFSU vehicle AN1SIAREUNADIAAE

D

Anlusasas 72.14+1.81 @adN 63U VEGF nszfus
\nRoufizasadandusona: 83.41+2.87 Tuanefiwad
165U VEGF 99U vehicle nszfumsinfoniizaoiiad
Amdusasns 80.9542.00 dwdadn lisuansainiAm
2u1A 25, 50 waz 100 nlAsNSNAaNaaans SInAU VEGF
finsinfeunvasgadanduionas 68.56£0.53, 65.44+
0.71 WAz 46.76+1.18 AU FeniuasainssAmING
25, 50 waz 100 TulAsnsusiafadans dudimsinfianiions
waslowlnSiAenngnnsziusie VEGF Lilaiieuriungsi
1650 VEGF aeofviziandinynoafifi (p-value<0.001) (U7 3)
4. asanmisnnaangnslag iy VEGFR2
phosphorylation
\fi8 VEGF duffu VEGFR2 1fim autophosphory-
lation tWafinsdedmamunielugadiviinnisindond
snaadianlafifien anaseunalnaasansainding
K% p-VEGFR2 1@aa la3U vehicle w38 lo5Usnsainienm
ANNIENG 25, 50 uaz 100 |nlAsninsefadans win
30 w1t nasniulesu VEGF 30 wlunsusafiadans
\Uukaan 5 wifl wudn VEGF nsz6iw p-VEGFR2 8.49+2.21
wh Waifieuriuadilalssu VEGF aehefiviashtyneniia
(p-value<0.050) LLazmaﬁﬁvlﬁﬁ”umsaﬁmﬁaammﬂmﬁwﬁu
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n=3, *p-value<0.050, *p-value<0.010 vs control, **p-value<0.010, ***p-value<0.010 vs VEGF, "p-value<0.010, **p-value<0.001 vs vehicle+VEGF
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a13aim 24 Flug () Sirzdnisiiewdaadadmie Image J software
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