158155 UNNHUNBINBUARNISUNNENIRan  Journal of Thai Traditional & Alternative Medicine

it 24 aUuft 1 aAnsIAN-1AWIEL 2569 Vol.24 No.l January-April 2026

OwusQuauu |

fguaauaanadusazgnalniaudaailszain N1E-115 aaua5a1a
ANtURansduan

a o as ok d a o 4 s aa a
ﬂﬁ!ﬂ iﬁluﬂiﬂtﬁﬁlu » 13U ATIRUUINIF, UIWT WALLHU, WA Watﬂﬁli, gI0 LHARTILNET,

Q

o o fo o
waInzIY ASLusIa, ANR3Ye daunas
AUy INT AININENNEAIIUNTE NTNTNENDITUGY BUTIIW SunaulaunyF SmiaumnS 11000

;ﬁﬁj‘a&'ﬂﬁﬁﬂaﬂﬂnﬂ?‘lﬂ: sadudee.r@dmsc.mail go.th

QU n
unaaaa
o [ d = a o o w 1 a a a 4
umiwaziaglszasa: anzinssavendadulunumdiAysonesassmerveslsannudouyed
A o ) =~ a ' £ a Ay A o 9 A
Uszam nlaenisgagaulidrearsilszneuilueannguuanInuddignideondiadugeernldussmmvie
A s Yy = Aaw 7 A <y a o = ¢
szapmsidonvoswaallszamld msAnuiiiiiaglszasfionadeugnidueensmdunazgniUnilouwad
@ 1 | a
Uszamvesnldeniisgadenuiuiivvedlalasounlesoonlyduasngauualumad N1E-115
v
Fmsanw: hasanadiedl (GM-W) uazasanadoiemuea (GM-E) 1nuldendinaumadou
o o a 7 g = 7 a4 A 0 q ¥ 3 9
gnianivenyaddszyleseonlyd uaznaaeugnidnilouwadiszam NIE-115 imtenihldinaiudie
lalasinunlosoonludiazngauun udatlsziiiunnuiiFinve uwadd1e3s MTT reduction assay 1AZA5IIHO
Qoal a, 1 3
ﬂﬁllﬂﬂ”liﬂﬂﬂf]‘ﬂ‘ﬁmu’ﬁmiﬁﬁﬁmuﬂlumléllﬂﬂmﬁﬁmitogen activated protein kinase (MAPK) 148 phosphatidylino-
9
sitol 3—kinase (PI3K) Tagldasdudadumz PD980S9 1az LY294002
J S ,:,,
WamsAnE: asana GM-W uaz GM-E naasgnidiuesngmdunauin laelian 1, =29.11 +3.88
v
18T 14.49 + 1.66 ug/mL MNMFHY WUNMsFuAaaTana GM-E fauuuniaumu (co-exposure) Uazlyy
' = o < % 3
Aoumsiniionihlfuady (pre—exposure) @nNsnaamsaevesradlszamanlalasnunlesoonlydla
P dw oo o = o ' 7 o W A '
peiiidnny vaziasana GM-w linaawwalnileasad dmsuanuiluiivainngauua wuduamg
el o 2 3 ‘ S
mydudaswiuasaia GM-E miuiuaawnatnilousad wenaindl nuiimsiava1sdugadn MAPK
4
(PD98059) t1ag PI3K (LY294002) dunsamugniinileusaduesasaia GM-E sniiwveslalasiounles
ponlwduazngauuala
a o A o = 2 A
edlsiema: asana GM-E nnnlaeniagauaasgniinilesaadilszaim NIE-115 9niibves
P P = s ' ) ~ ~ )
laTasounlesoonlyauazngauua Tnenalnmseengnilnilousadilszamedinioserniinnuneddes
Y
@ wa a @ 1 T al < v
funuauiaduesndadu tazmsdadyIuruIn MAPK 1az PI3K mamsanssliimuiansdioyya
dasznnsssumanlszaninalumsaannudsmovessadiiiionihdaseyyadase Judumadenii
#nonmlumsilosiunazyzaemsidouveuradisvam

Received date 21/08/24; Revised date 05/01/26; Accepted date 10/04/26

i
I82



J Thai Trad Alt Med Vol.24 No.1 Jan-Apr 2026 | 83

£ £ =2 dy o o o A o 4
voagluazerauenuz: msAnlaivayudnenmvesssanavnaldeniigalumsinileusad
A 7 I 24 ° ¥ A v A a |
nniiyvedlalaswuleseenlyduazngauua Feermihlifldimedleaiunioszasmsinalsnanudenves
szuvlszamld adstimsaAnuiansaianndendinauazeyiius xanthones aoliluTuaannudouves
E o a o - < <
radnImIznzIsRenesan s enaaeuludainaasuiemaiseangns wiouasivdeugnitaznaln
4 !
seauluanalidanu suslimaiansaadasionnnayulnsuSonaadaaiayuinsioguamwlalfunlu
malulay

g
o @

o o =y A o = e 7 I
ATAIALY: WA, GNTATUDDNYIAYY, Qﬂﬁﬂﬂ{]ﬂ%g}iﬁaﬂigﬁTﬂ, ‘1aiﬂ§!ﬂulﬂﬂ§ﬂ@ﬂq°ﬁﬂ, NAAUNA

Antioxidant Activity and Neuroprotective Effect of Garcinia mangostana
Pericarp Extracts on N1E-115 Cells

Sadudee Rattanaj arasroj*, Warunee Jirawattanapong, Nattaporn Polsan, Nithida Phonkot, Yuwadee

Mettametha, Sangtawan Sriboran, Sakwichai Ontong

Medicinal Plant Research Institute, Department of Medical Sciences, Ministry of Public Health, Tiwanon Road, Muang
Nonthaburi District, Nonthaburi 11000, Thailand

*Corresponding author: sadudee.r@dmsc.mail.go.th

Abstract

Introduction and Objective: Oxidative stress plays a vital role in the pathophysiology of neurodegenerative
diseases. Mangosteen (Garcinia mangostana L.) pericarp is rich in phenolic compounds, particularly xanthones, which
possess potent antioxidant activities and may alleviate or delay neuronal degeneration. This study aimed to investigate
the antioxidant and neuroprotective activities of G. mangostana pericarp extracts against hydrogen peroxide (H,0,)-and
glutamate—induced neurotoxicity in N1E-115 cells.

Methods: G. mangostana pericarp water extract (GM-W) and ethanol extract (GM-E), were evaluated for their
antioxidant activity using a superoxide scavenging assay. Neuroprotective effects against H,O, —and glutamate—induced
injury were assessed using the 3—[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) reduction assay.
Furthermore, the underlying neuroprotective mechanisms were investigated by using specific inhibitors of the mitogen—
activated protein kinase (MAPK) and phosphatidylinositol 3—kinase (PI3K) signaling pathways.

Results: GM-W and GM-E showed strong antioxidant activities with ICs, 29.11 + 3.88 and 14.49 + 1.66 ug/
mL, respectively. Co—exposure or pre—exposure to GM-E significantly reduced H,0, —induced cell death, whereas
GM-W showed no protective effect. For glutamate toxicity, only co—exposure with GM—-E demonstrated neuroprotection.
Additionally, the presence of MAPK and PI3K inhibitors significantly antagonized the neuroprotective effects of GM—E
against both H,0, —and glutamate—induced neurotoxicity.

Discussion: GM-E protected neuronal cells from H,0, —and glutamate—induced toxicity. This neuroprotection
is likely mediated through both direct antioxidant properties and the modulation of MAPK and PI3K signaling pathways.
Study results indicate that natural antioxidants effectively reduce free radical-induced cellular damage, making them a
promising alternative for preventing and delaying neurodegeneration.

Conclusion and Recommendation: These findings support the potential of mangosteen pericarp extract in
protecting against H,0O, —and glutamate—induced neurotoxicity, suggesting their therapeutic role in preventing or delaying
the progression of neurodegenerative diseases. Further studies in in vitro degenerative models with specific pathology
and animal models on bioactive compound from mangosteen pericarp extracts and xanthone derivatives are required to
clarify its activity and molecular mechanisms, as well as herbal product development into herbal medicinal products or
herbal health products using nanotechnology.

Key words: Garcinia mangostana L., antioxidant activity, neuroprotective activity, hydrogen peroxide, glutamate
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Figure 1 The flowers and fruit of Garcinia mangostana L.
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Std = Standard: ot-mangostin 0.5 mg/ml, spot 1ul

NPO1 = ethanolic extract 10 mg/ml, spot 5 ul
NPO2 = water extract 10 mg/ml, spot 5 ul

Figure 2 TLC chromatogram of water extract and ethanolic extract from Garcinia mangostana pericarp compared

with ot-mangostin as standard

(A) detected under UV at 254 nm (Detection 1)

(B) sprayed with 10% sulfuric acid and heat at 110 °C for 5 min, detection under UV light 366 nm

(Detection 1)

v a
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Table 1 Superoxide radical scaveriging activity of water extract and ethanolic extract from Garcinia mangostana

pericarp compared with gallic acid as standard

GM pericarp extracts/Standard

water extract (GM-W)
ethanolic extract (GM-E)

gallic acid

IC5, (ug/mL)

29.11 + 3.88
14.49 = 1.66
13.23+0.12

The IC, (half-maximal inhibitory concentration) value is the concentration of the extract or standard requied to scavenge

50% of superoxide radicals. Data are expressed as mean + SEM of three independent samples, each performed in triplicate.
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Figure 3 Effect of water extract (GM-W) and ethanolic extract (GM—-E) of Garcinia mangostana pericarp on

hydrogen peroxide—induced neurotoxicity in NTE=115 cell cultures

N1E-115 cells were cultured for 48 hours and then co—exposured with GM-W (0.1 -50 pg/mL)

(A) or GM-E (0.1-50 pg/mL) (B) and hydrogen peroxide (200 pM) for 24 hours. N1TE=115 cells

were cultured for 48 hours and then pretreated with GM-W (0.1-50 pg/mL) (C) or GM-E (0.1-50

pg/mL) (D) for 24 hours and further incubated with hydrogen peroxide (200 pM) for 24 hours. After

incubation, cell viability was evaluated by MTT reduction assay. Data are expressed as mean + SEM

of six samples (n=6) from independent experiments, each performed in triplicate.

# statistically significant difference from control cultures (p < 0.05)

* statistically significant difference from hydrogen peroxide—treated cultures (p < 0.05)
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Figure 4 Effect of water extract (GM-W) and ethanolic extract (GM—E) of Garcinia mangostana pericarp on
glutamate—induced neurotoxicity in differentiated N1E-115 cell cultures
Differentiated N1E—115 cells were cultured for 96 hours and then co-exposured with GM-W (0.1 -
50 pg/mL) (A) or GM-E (0.1-50 pg/mL) (B) and glutamate (50 pM) for 24 hours. Differentiated
N1E-115 cells were cultured for 96 hours and then pretreated with GM-W (0.1-50 pg/mL) (C)
or GM-E (0.1-50 pg/mL) (D) for 24 hours and further incubated with glutamate (50 uM) for 24
hours. After incubation, cell viability was evaluated by MTT reduction assay. Data are expressed as
mean = SEM of six samples (n=6) from independent experiments, each performed in triplicate.
# statistically significant difference from control cultures (p < 0.05)
* statistically significant difference from glutamate—treated cultures (p < 0.05)
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Figure 5 Effect of MEK inhibitor (PD98059) or PI3K inhibitor (LY294002) on neuroprotectivity of ethanol
extract (GM—E) of Garcinia mangostana pericarp against hydrogen peroxide—and glutamate—induced

neurotoxicity in NTE-115 cell cultures

N1E-115 cells were cultured for 48 hours and then pretreated with PD98059 (30 pM) or LY294002
(40 pM) for 2 hours. For co—exposure, GM—E (50 pg/mL) and hydrogen peroxide (200 uM) were added
to the culture medium simultaneously for 24 hours in the presence of the inhibitor (A) For pre-exposure,
cells were treated with GM—-E (50 pg/mL) for 24 hours, followed by incubation with hydrogen peroxide
(200 uM) for an additional 24 hours, all in the presence of the inhibitor (B). Differentiated N1TE-115
cells were cultured for 96 hours and then pretreated with PD98059 (30 uM) or LY294002 (40 uM) for
2 hours. For co—exposure, GM—E (50 ug/mL) and glutamate (50 uM) were added to the culture medium
simultaneously for 24 hours in the presence of the inhibitor (C). Then, cell viability was measured by MTT
reduction assay. Data are expressed as mean + SEM of six samples (n=6) from independent experiments,

each performed in triplicate.

# statistically significant difference from control cultures (p < 0.05)

* statistically significant difference from hydrogen peroxide—or glutamate—treated cultures (p < 0.05)
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