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Abstract

Study on antitumor activities of purified alpha mangostin isolated from

mangosteen in mice

The first grant in the fiscal year 2013, we reported the isolation high amount
of Ol-mangostin from mangosteen peel which are the waste after eating the meat. O.-
Mangostin demonstrated strong antiproliferation and antioxidation in various tumor
cell lines comparing to standard drugs. The apoptosis genes; Bax and Bcl, were also
shown more expression whereas tumor marker gene; cytokeratin 19 (CK-19) was more
decreasing than control.

The second year 2014-2015, the in vivo antitumor activity of OQl-mangostin was
studied. The tumor tissue excised from experimental mice was obtained to observe
apoptosis gene; Bax, Bcl and tumor marker; CK-19. The protocol was modified
according to Gupta et al. and Holland. In brief, BALB/c mice were implanted by
subcutaneous inoculation with NL-17 colon cancer cells (1.5><1O6 cells/mouse) at the
right-back (five mice per group). After 3 days, the tumor growth was observed with
similar size of tumor formation, then Ol-mangostin at various concentrations 25, 50
and 100 me/kg were injected in each group of mice intraperitonially once daily for 14

days and 5-FU at 10 mg/kg was served as a positive drug control. Tumor size, body
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weight, food, and water intake were recorded every 2 days. The volume (V) of the
tumor were calculated from length, and width as formula V = L x (W2/2).

After 14 days of intraperitonial administration O-mangostin at 100 mg/kg,
tumor size was significantly smaller than 0.5% hydroxypropyl methylcellulose (HPMC;
solubilized solvent; untreated control group) and also smaller than the 5-FU treated
group. Average of tumor volume and tumor weight obtained from 0. 5% HPMC; Q.-
mangostin; and 5-FU groups were 969.9 + 194.3 mm’ and 0.725 + 0.187 g; 363.6 +
109.4 mm’ and 0.326 + 0.144 g and 906.4 = 398.4 mm and 0.674 + 0.285 g,
respectively. Antitumor growth observing from mice after treated with Ol-mangostin
and 5-FU comparing with untreated tumor bearing control group were 68.7% and
32.7%, respectively. However, the treated O-mangostin group, mice were decreasing
weight 11%, but showed normal physical behavior. No residue of O-mangostin in
peritoneal was observed after injection at 100 meg/kg. It was concluded that O-
mangostin at dose100 me/kg was safe and efficiently demonstrated antitumor activity.

For orally Ol-mangostin administration, the study was performed to administer
O-mangostin as high as 500 mg/kg and no observable toxicity and abnormal behavior
in mice. Doses of Ol-mangostin at 250 mg/kg solubilized in 0.5% HPMC and 5-FU as
positive drug control at 20 mg/kg were performed for the oral antitumor activity. After
14 days oral administration, no significant difference were observed either by
antitumor activity, behavior, movement, food and water intake, weight variation
comparing with the untreated group.

Study on mechanism of apoptosis, real time RT-PCR as one step method was
performed to evaluate the gene expression in tumor of mice after treating with Q-
mangostin. (3, microglobulin, a house-keeping gene was used as comparable gene.
Total RNA from tumor of treated mice, was isolated and one step RT-PCR was
performed to detect the expression of Bax (induction of apoptosis) and Bcl-2
(inhibition of apoptosis) genes. Tumor tissue from O-mangostin treated mice,
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demonstrated apoptosis since Bax gene was higher expressed and Bcl-2 was
decreased. Then, the ratio of Bax and Bcl-2 genes (relative expression) were
significantly increased comparing with untreated implanted tumor mice and also
comparing with 5-FU positive control drus.

CK-19, a tumor marker was demonstrated decreasing expression at O-
mangostin 25, 50 and 100 mg/kg treated mice in a dose dependent manner.

For oral administration of O-mangostin, the expression of Bax, Bcl-2 and CK-19
showed no significantly difference comparing with untreated group.

In summary, Ol-mangostin showed significantly effect on antitumor activity in
mice by intraperitoneal administration but no effect observed in oral administration.
From in vivo study, the results confirmed that Ol-mangostin has high potential to

develop as antitumor drug with suitable dosage form and route of administration.
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Abstract

Toxicity study of purified Q- mangostin from Garcinia mangostana Linn

Acute toxicity study of purified Ol- mangostin by intraperitoneal injection (IP)
at the dose of 2 g/kg (in 0.1% carboxymethylcellulose, CMC) showed that both sexes
of rats and mice did not have any abnormal symptom or die in 14 days. However,

the body weight of both sexes of rats and mice significantly decreased. The IP LD50
of Ol- mangostin in rats and mice were more than 2 g/ks.

Subacute toxicity study of purified OL- mangostin in rats by intraperitoneal
injection (IP) at the dose of 100 meg/ke/day, 5 days per weeks for 4 weeks significantly
decreased body weight of male rats but increased body weight of female rats. Blood
cell analysis of treated rats comparing to the control group showed that both sexes
of treated rats had lower hemoglobin and hematocrit but higher platelet than the
control rats. However, those blood values of both groups were in the normal range.
The treated rats had higher amount of white blood cell which might be due to the
increase of production. The increase in neutrophil and decreased in amount of
lymphocyte changed the ratio of white blood cell. Blood chemistry determination
showed no toxicity to liver and kidney functions. Histopathological examination of
liver, kidney, heart, lung, intestine and spleen demonstrated no pathology excepted
the increasing blood cell production outside the bone marrow. The mesothelial

hyperplasia and foreign body granuloma causing by inflammation were found in outer

surface of liver and intestine. This may cause by unabsorbed residue of O-

mangostin. The monitoring the kidney and liver functions is recommended if
continuous receiving Ol- mangostin for a long period.

Acute oral toxicity study of purified O- mangostin at the dose of 2 g/kg
showed that both sexes of rats and mice did not have any abnormal symptom or die
in 14 days. However, the body weight of male rats significantly decreased. The oral
LD50 of Ol- mangostin in rats and mice were more than 2 g/ks.

Subchronic oral toxicity study of purified OL- mangostin in rats at the dose of
100 mg/kg/day for 13 weeks did not affect body weight of both sexes of rats. Blood

cell analysis and blood chemistry showed no toxicity to blood cell and no different in
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all checked blood chemistry values between treated and control group.
Histopathological examination demonstrated no pathology of intestine, heart, lung,

liver, kidney and stomach.
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Abstract

Development of food products fromn mangosteen hull extract for chemoprevention of cancer

Xanthones and its derivatives are found in hish amounts in the pericarp of
mangosteen. Xanthones exhibit anti-oxidative and anticancer activities, etc. The
purpose of this study was to develop Functional foods from mangosteen extracts. A
survey on choices of normal food dishes and functional foods, as a questionnaire,
was carried out among 270 people, aged 20->60 yr. Studies on the stability of
mangosteen extracts, analyzed as alpha-mangostin, using HPLC, showed that the
mangosteen pericarp extract (alpha-mangostin) was heat-stable up to 150 °C. The
extract exhibited low antioxidant activity but strong anticancer activity against a colon
cancer cell line (Caco-2, MTT assay), with an EDs, of <10 pg/ml. As for the water
extract spray-dried powder, it was able to withstand the temperature near to 105 °C.
The water extract showed no toxicity towards Caco-2 cell line but showed high
antioxidant activity, with the ICsq of 14-18 mg/ml.

Alpha-mangostin-coated rice was developed; the product contained 66.63

me/100g of dried rice grain. The coated rice lost 50.99% of alpha-mangostin during
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the cooking (gelatinization) step, thus, it had no potential to be further developed as
a functional food. The anticancer activity against Caco-2 cell, in MTT assay, was lower
than the extract as well. Three formulae of snack bars, Raisin, Chocolate and
Strawberry were developed. The snack bars measured 1.2 cmn x 5 cm x 1.5 cm (4-5 )
and contained 220 mg of the water extract of mangosteen pericarp/ 1 bar (1 serving)
The antioxidant activity was determined using DPPH method. The ICs, of Raisin
formula, Strawberry formula, and Chocolate formula, were 15.56, 19.06, and 27.25
meg/mL, respectively. Sensory evaluation test, using 9-point Hedonic scale method,
was carried out. Three flavors of ice cream bar were developed, chocolate, green tea,
and Thai tea. Each ice cream bar, 125 cm x 5 cm x 1.5 cm (50 g/bar) contained 250
mg of the pericarp extract (1 serving). The antioxidant activity was determined, using
DPPH method. The ICs, of Green tea flavor, Chocolate flavor, and Thai tea flavor,
were 4.29, 11.15, and 40.83 pg/mL respectively. Sensory evaluation test using 9-point
Hedonic Scale Method was also carried out.

Microbiological examinations, Total Aerobic Microbial Count, Total Yeasts and
Moulds Count, Total Coliform Bacteria, £. coli (MPN Method), were carried out in the
water extract of mangosteen pericarp, Snack bars and Ice Cream bars. All the samples
conformed with the Regulations of the Ministry of Public Health No. 144, Foods in
Hermetically-sealed container and No. 222, Ice Cream.

Snack bars and Ice Cream Bars containing the water extract of mangosteen
pericarp showed potentials to be further developed commercially as a Functional

food.
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