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The fruit hull of mangosteen, Garcinia mangostana, has been used for many years as traditional medicine
for treatment of skin infection, wounds, and diarrhea in Thai. However, its mechanism of action as a medicine
has not been elucidated. In the present study, we examined the effects of mangosteen extracts (100% ethanol,
70% ethanol, 40% ethanol and water) on prostaglandin (PG) E2 synthesis and histamine release. All extracts
of mangosteen potently inhibited A23187-induced PGE2 synthesis in C6 glioma cells. Also it was found that
the 40% ethanol extract of mangosteen appreciably reduced IgE-mediated histamine release from RBL-2H3
cells. Furthermore y-mangostin, one of main constituents in the fruit hull of this plant, inhibited COX-2 gene
transcription by preventing the IKK/IkB/NF-kB system in C6 rat glioma cells. These results suggest that the
40% ethanol extract of mangosteen has potent inhibitory activities of both PGE2 synthesis and histamine release.

It is also suggested that y-mangostin serves as an anti-inflammatory agent.
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Fig. 1 Concentration-dependent inhibitory effects of several
mangosteen extracts, water extract of rubus suavissimus
and indomethacin on carrageenan-induced rat paw edema.

Foot volume was measured in 5 h after carrageenan (1%,
75 B injection into the hind paw. Each extract,
indomethacin or vehicle was administered subcutaneously
30 min before the carrageenan injection. Each column
represents the mean (n = 6) with S.E. of three independent
determinations. *, p < 0.05 compared with the value for
non-treated rat without carrageenan.
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Fig. 2 Inhibitory effects of several mangosteen extracts and
water extract of rubus suavissimus on histamine release from
RBL2H3 cells.

The cells were sensitized by anti-DNP-BSA IgE antibody
(0.5ug/m¢ ) for 1 h. After sensitization, the cells were
incubated with each extract or vehicle for 5 min. The cells
were stimulated by antigen (DNP-BSA, 0.1 ug/m¢ ) for 30
min. Results were expressed as percentage of histamine
release (released histamine plus histamine remaining in the
cells as 100%). Each column represents the mean of
percentage of histamine release with S.E. of three
independent experiments. *, p < 0.05 compared with the
value for non-treated cells without antigen and antibody.
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Fig. 3 Inhibitory effects of several mangosteen extracts and
water extract of rubus suavissimus on A23187-induced
PGEz2 release from C6 cells.

The cells were pre-incubated with each extract or vehicle
for 10 min, and stimulated by 10 uM A23187 for 10min.
The PGE-2 released in the medium was determined by
radioimmunoassay. Each column represents the mean of
PGE2 with S.E. of three independent determinations. *, p <
0.05 compared with the value for non-treated cells without
A23187.
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Fig. 4 Concentration-dependent inhibitory effects of y
-mangostin on A23187-induced PGE:2 release from C6
cells.

The cells were pre-incubated with the indicated
concentrations of ymangostin for 10 min and stimulated
by 10 uM A23187 for 10min. The PGE:2 released in the
medium was determined by radioimmunoassay. Each point
represents the mean of PGE2 with S.E. of three
independent determinations. *, p < 0.05 compared with
the value for non-treated cells without A23187. 8-
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g . Fig. 6 Concentration-dependent inhibitory effects of y
-mangostin on IKK activity of C6 cells.
ol : . . ‘ The cells were harvested, lysed and immunoprecipitated
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10LCi [y —3%2P]-ATP (5000 Ci/mmol) and 1 ug of IkBa as

y-mangostin (uM)

Fig. 5 Concentration-dependent inhibitory effects of y
-mangostin on endogenous PGE2 release from C6 cells.
The cells were incubated with the indicated
concentrations of ymangostin for 18 h. The PGE-:2
released in the medium was determined by
radioimmunoassay. Each point represents the mean of
PGE2 with S.E. of three independent determinations. *, p <
0.05 compared with the value for non-treated cells.

a substrate and incubated with the indicated concentrations
of ymangostin at 25°C for 30 min. The proteins were
resolved by 11% SDS-polyacrylamide gel electrophoresis.
The densitometric data is calculated as the fold increases
of non-treated cells. Each column represents the mean of
phosphorylation of B with S.E. of three independent
determinations. *, p < 0.05 compared with the value for
cells incubated with ATP and substrate.
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Fig. 7 Inhibitory effects of ymangostin on LPS-induced
enhancement of luciferase activity of pNF-kB-Luc in C6
cells.

The cells were transfected with 0.475pg of pNF-+B-Luc,
dN-Luc (the NF#B-responsive element-deficient pNF- B-
Luc) and 0.025 pg of pRG-TK plasmid. After transfection,
the cells were pre-incubated with the indicated
concentration of ymangostin for 3 h and incubated with 1
ug/m¢ of LPS for 8 h. Relative luciferase activity was
calculated as the ratio of firefly luciferase activity to Renilla
luciferase activity. Each column represents the mean of
luciferase activity with S.E. of three independent

determinations. *, p < 0.05 compared with the value for
co-transfected cells with pNF+B-Luc and pRG-TK plasmid
which were treated with LPS alone.
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Fig. 8 Concentration-dependent effects of g ymangostin on the LPS-induced expressions of
COX-1 (A) and COX-2 (B) mRNAs in C6 cells as measured by RT-PCR.

The cells were pre-incubated with the indicated concentrations of ymangostin for 1 h and
incubated with 10 ug/mé of LPS for 1 h. Total RNA from C6 cells was reverse transcribed
for cDNA synthesis and subjected to PCR. G3PDH mRNAs, which were included to serve
as internal control, were shown. The densitometric data is calculated as the fold increases
of non-treated cells. Each point represents the mean of expression of COX-1 or COX-2 with

S.E. of three independent determinations.

treated cells without LPS.

* p < 0.05 compared with the value for non-
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