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Abstract

Alpha-mangostin, a xanthone derivative isolated from the pericarp of the
mangosteen fruit (Garcinia mangostana), has demonstrated a range of
pharmacological activities in preclinical studies. This experimental study
aims to investigate the therapeutic potential of alpha-mangostin in
various disease models, focusing on its antioxidant, anti-inflammatory,
anticancer, antimicrobial, and neuroprotective effects. This study
employed in vitro and in vivo models to evaluate the pharmacological
effects of alpha-mangostin. Antioxidant activity was assessed using DPPH
and ABTS radical scavenging assays. Anti-inflammatory effects were
evaluated using LPS-stimulated macrophages and measuring levels of
pro-inflammatory cytokines. Anticancer activity was assessed in multiple
cancer cell lines using MTT and apoptosis assays. Antimicrobial effects
were tested against a panel of bacterial and fungal pathogens.
Neuroprotective effects were studied in a mouse model of
neurodegeneration induced by oxidative stress. Data were analyzed using
appropriate statistical methods to determine the significance of the
findings. Alpha-mangostin exhibited significant antioxidant activity,
reducing DPPH and ABTS radicals in a dose-dependent manner. In
LPS-stimulated macrophages, alpha-mangostin significantly decreased the
production of pro-inflammatory cytokines TNF-a, IL-18, and IL-6. In cancer
cell lines, alpha-mangostin induced apoptosis and inhibited cell
proliferation in a dose-dependent manner. Alpha-mangostin also
demonstrated potent antimicrobial activity against both Gram-positive
and Gram-negative bacteria, as well as fungi. In the neurodegeneration
model, alpha-mangostin treatment resulted in reduced oxidative stress
and improved behavioral outcomes. Alpha-mangostin shows significant
potential as a therapeutic agent due to its multi-faceted pharmacological
properties. Its antioxidant, anti-inflammatory, anticancer, antimicrobial,
and neuroprotective effects suggest potential applications in treating a
variety of diseases. Further studies, including clinical trials, are warranted
to confirm these findings and explore the therapeutic use of
alpha-mangostin in humans.
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INTRODUCTION

Alpha-mangostin, a xanthone derivative, is a
bioactive compound predominantly found in the
pericarp of the mangosteen fruit (Garcinia
mangostana). Historically valued for its medicinal
properties in traditional medicine, alpha-mangostin has
gained attention in modern pharmacological research
due to its broad spectrum of biological activities™?.
This compound has been shown to exert potent
antioxidant, anti-inflammatory, anticancer,
antimicrobial and neuroprotective effects, making it a
promising candidate for the development of new
therapeutic agents®.

Despite numerous in vitro and in vivo studies
suggesting the potential health benefits of
alpha-mangostin, there is a need for comprehensive
experimental studies to evaluate its therapeutic
efficacy across various disease models™. This study
aims to fill this gap by systematically investigating the
pharmacological effects of alpha-mangostin in a series
of well-defined experimental settings®™®. By exploring
its mechanisms of action and therapeutic potential, we
aim to provide a foundation for future clinical research
and drug development.

MATERIALS AND METHODS

This experimental study was designed to evaluate
the therapeutic potential of alpha-mangostin using a
variety of in vitro and in vivo models. The study was
conducted in accordance with ethical guidelines and
received approval from the Institutional Animal Care
and Use Committee (IACUC) for the use of animals in
research.

Study Design: The study involved a series of
experiments to assess the antioxidant,
anti-inflammatory, anticancer, antimicrobial and
neuroprotective effects of alpha-mangostin. The
compound was isolated from the pericarp of Garcinia
mangostana  and purified using  standard
chromatographic techniques.

Antioxidant Activity: Antioxidant activity was assessed
using DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS
(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonicacid))
radical scavenging assays. Alpha-mangostin was tested
at various concentrations (1, 5, 10, 25, 50 uM) to
determine its radical scavenging ability. The IC50
values (concentration required to inhibit 50% of the
radicals) were calculated™.

Anti-Inflammatory Effects: The anti-inflammatory
effects of alpha-mangostin were evaluated using
lipopolysaccharide (LPS)-stimulated RAW 264.7
macrophages. Cells were treated with different
concentrations of alpha-mangostin (1, 5, 10, 25 uM),

and the levels of pro-inflammatory cytokines (TNF-a,
IL-1R and IL-6) were measured using ELISA kits™.

Anticancer Activity: The anticancer activity of
alpha-mangostin was assessed in multiple human
cancer cell lines, including MCF-7 (breast cancer), A549
(lung cancer) and Hela (cervical cancer). Cell viability
was measured using the MTT assay and apoptosis was
evaluated by flow cytometry after staining with

annexin V-FITC and propidium iodide'™.

Antimicrobial Effects: The antimicrobial activity of
alpha-mangostin was tested against a panel of
bacterial (Staphylococcus aureus, Escherichia coli) and
fungal (Candida albicans, Aspergillus niger) pathogens.
Minimum inhibitory concentrations (MICs) were
determined using the broth microdilution method®™*"'.

Neuroprotective Effects: The neuroprotective effects
of alpha-mangostin were studied in a mouse model of
oxidative stress-induced neurodegeneration. Mice
were treated with alpha-mangostin (10, 25, 50 mg/kg)
for 14 days, and oxidative stress markers
(malondialdehyde, MDA., superoxide dismutase, SOD)
and behavioral outcomes (Y-maze test) were
assessed®®.

Statistical Analysis: Data were analyzed using
GraphPad Prism software. Results were expressed as
meanzSD. Statistical significance was determined using
one-way ANOVA followed by Tukey's post hoc test for
multiple comparisons. A p<0.05 was considered
statistically significant.

RESULTS AND DISCUSSIONS

The results section includes detailed findings from
the various experimental models used to evaluate the
therapeutic potential of alpha-mangostin.

This table presents the antioxidant activity of
alpha-mangostin, demonstrating its effectiveness in

scavenging DPPH and ABTS radicals in a
dose-dependent manner.
This table shows the reduction in

pro-inflammatory cytokine levels (TNF-a, IL-18, and
IL-6) in LPS-stimulated macrophages treated with
different concentrations of alpha-mangostin, indicating
its anti-inflammatory effects.

This table presents the effects of alpha-mangostin
on cell viability and apoptosis in various human cancer
cell lines (MCF-7, A549, Hela). The results indicate a
dose-dependent decrease in cell viability and an
increase in apoptosis.

This table shows the minimum inhibitory
concentrations (MICs) of alpha-mangostin against
different bacterial and fungal pathogens, indicating its
broad-spectrum antimicrobial activity.
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Table 1: Antioxidant Activity

Concentration (M)

DPPH Radical Scavenging (%)

ABTS Radical Scavenging (%)

1 10+2 12+3
5 305 35+4
10 55+6 60+5
25 757 78+6
50 90+5 92+4
1C50 (uM) 8.5 8.0
Table 2: Anti-Inflammatory Effects
Concentration (uLM) TNF-a (pg/mL) IL-1R8 (pg/mL) IL-6 (pg/mL)
Control 200 + 20 150 £ 15 180+ 18
1 180+ 18 140+ 14 170+ 17
5 150+ 15 120+ 12 140+ 14
10 100 + 10 80+8 90+9
25 50+ 5 40+ 4 50+5
Table 3: Anticancer Activity
Cell Line Concentration (uM) Cell Viability (%) Apoptosis (%)
MCF-7 Control 100 5+1

5 85+5 10+2

10 705 20+3

25 50+4 35+4

50 30+3 50+5
A549 Control 100 4+1

5 80+4 12+2

10 65+5 25+3

25 45+3 40+4

50 25+2 55+5
Hela Control 100 6+1

5 75+5 15+2

10 60+5 303

25 40+4 45+ 4

50 20+2 605
Table 4: Antimicrobial Activity
Pathogen MIC (ug/mL)
Staphylococcus aureus 8
Escherichia coli 16
Candida albicans 12
Aspergillus niger 10

Table 5: Neuroprotective Effects

Treatment Group MDA (hmol/mg protein) SOD (U/mg protein) Y-Maze Spontaneous Alternation (%)
Control 20+2 50+5 55+5
Alpha-Mangostin 10 mg/kg 15+1 604 6516
Alpha-Mangostin 25 mg/kg 12+1 705 705
Alpha-Mangostin 50 mg/kg 10+1 80+6 75+6

This table presents the effects of alpha-mangostin
on oxidative stress markers (MDA and SOD) and
cognitive performance (Y-maze spontaneous
alternation) in a mouse model of neurodegeneration,
indicating its neuroprotective effects.

The findings of this experimental study
demonstrate the significant therapeutic potential of
alpha-mangostin across various disease models.
Alpha-mangostin exhibited potent antioxidant,
anti-inflammatory, anticancer, antimicrobial, and
neuroprotective activities, supporting its use as a
multi-functional therapeutic agent™".

Antioxidant Activity: Alpha-mangostin demonstrated
strong antioxidant activity in both DPPH and ABTS
radical scavenging assays. The IC50 values were
comparable to those of standard antioxidants,
indicating its potential to mitigate oxidative
stress-related damage in various diseases. The ability
of alpha-mangostin to neutralize free radicals suggests
its application in conditions characterized by oxidative

stress, such as cardiovascular
neurodegenerative disorders, and cancer

diseases,
[12)

Anti-Inflammatory Effects: The anti-inflammatory
effects of alpha-mangostin were evident from the
significant reduction in pro-inflammatory cytokines
(TNF-a, IL-1R and IL-6) in LPS-stimulated macrophages.
This anti-inflammatory property can be attributed to
its ability to modulate key signaling pathways involved
in inflammation, such as NF-kB and MAPK pathways.
These findings highlight the potential of
alpha-mangostin in treating inflammatory diseases,
including arthritis, inflammatory bowel disease, and
psoriasis™.

Anticancer Activity: In various human cancer cell lines,
alpha-mangostin effectively inhibited cell viability and
induced apoptosis in a dose-dependent manner. The
compound's ability to trigger apoptosis through
mitochondrial and extrinsic pathways, along with its
effects on cell cycle regulation, underscores its
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potential as an anticancer agent. These results suggest
that alpha-mangostin could be developed as a
complementary therapy in cancer treatment, targeting
multiple pathways involved in tumor growth and
survival®.,

Antimicrobial Activity: Alpha-mangostin exhibited
broad-spectrum antimicrobial activity against both
bacterial and fungal pathogens. The MIC values
indicate that alpha-mangostin is effective at inhibiting
the growth of common pathogens, suggesting its
potential use as an antimicrobial agent. This could be
particularly beneficial in developing new treatments
for antibiotic-resistant infections and for use in topical

applications to prevent or treat skin infections'?.

Neuroprotective Effects: The neuroprotective effects
of alpha-mangostin were demonstrated in a mouse
model of oxidative stress-induced neurodegeneration.
Treatment with alpha-mangostin resulted in reduced
oxidative stress markers (MDA) and increased
antioxidant enzyme activity (SOD), along with
improved cognitive performance in the Y-maze test.

models. The compound's antioxidant,
anti-inflammatory, anticancer, antimicrobial, and
neuroprotective effects suggest its application in a
wide range of diseases. Alpha-mangostin represents a
promising candidate for the development of new
therapeutic agents, and further research is warranted
to explore its clinical potential.

By integrating the findings from this study into
future research and clinical practice, healthcare
providers can leverage the benefits of alpha-mangostin
to improve patient outcomes across multiple disease
areas. The journey from bench to bedside will involve
rigorous clinical testing and validation, but the
therapeutic promise of alpha-mangostin makes it
worth the effort. The promising results from this study
provide a strong foundation for further investigation
into the therapeutic applications of alpha-mangostin.
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