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1 2 in vivo : antitumor formation
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modulation 14 Flow cytometry, real time
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- N < | o a & A I3 g a
ENUMNNUINVUUDLTUNLLIY) WU AIFAEIUTDY Bax/Bcl-2 UANUNNTULLDNAADULYARNLLIITUA
199 AUAIS Ol-mangostin WAAINITIAA apoptosis WagWui1 cytokeratin expression YDA

VAdaUiuaNs Ol-mangostin A1 Ct FaduAiuanssauvesufisen PCR Aiunsiainlaaindayau

=

& SYBR wuindlAnsuanseenanas dadumstisdudufneninueans oi-mangostin 91nsfann 7
wthanlfifuansiuansald Sadesiuirmsyinisiine antitumor activities in vivo ¥esanTU3avs
Ol-mangostin mm;rdquﬁlﬁmsﬁﬂwﬂé’maé’u5@mnﬁmﬁ’amﬁmaﬂlﬁﬁmﬂmi crude methanolic
extract wowlanpdaduasdeiulunisuenaisuiand  Ol-mangostin  wnzioglussvinesenams

£ a

#15alATINITVeNUAIN . dmIUT 2556 LieRnwgnsmunisiinneuilesenlunyvedans o

mangostin AeuthveyauUssinaitan1sAnyInIeAain



ANUNINUAENTTUNITITULIIYIR

A o

NAN1SINWINEHEHR N1sdunde waznsonay ludadnaaes: Wedulasunisdudadu
asiwuloangeaavisaldiolisadng  mewllesiuiluaiuiug WaRFUILUAIEIINND LA
[ = o | a v A Y Y < A | .
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Alansusednlussezioan 1 wew lneilSeudisunymaaesnnguiuiynguAluAuLasNaguavions
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control) AnHuwuvemYLazNgl inAnwimendesganssiuuulduas Tagvinnsdeuietionu
Peddon H&E IoUsEluNMENIoNEULATANETINALUAY Lagmed Picro Sirus Red tileUsyiiuy
Usunaveadulemsaaauiiinduluileldenu uenantinsAinumeewaila immunohistochemistry Lie
AN1IWAAI@ENUBY alpha smooth muscle actin (O-SMA) Fadugiauawfianisiin activated hepatic
stellate cell Tufiu  gnisuanseenveueulsyl cyclooxygenase2 (Cox-2) Fudufusdfianiiznis
snauluiu wagsiulufanisuansesnaes glutamine synthetase (GS) way carbamoyl phosphate
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synthetase (CPS) 1oUszUNMEUtNTINITAIA ammonia 989U Wenantldswinnisnsiada liver
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LA 1 Wewdnnziudniay  wasnynguitldsuluna 2 wewfnnnzisialudu dumyngud
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WwaaRu eusziliuannnavesileladuidonsiy H&E uaznanisuansean Cox-2 Mulloifesiu  2)
anUsunanmsiiaduloreaanauluiu Felssidiuanuallotaduiitousie Picro Sirius Red  3) an
USUuue9 activated hepatic stellate cell Tudu geusziiiuainnisuansoan O-SMA-positive cells
ludle@edu  4) Yreliianmsasaninvesnisuanseonaes CPS  luwaasulmduwuu zonation
heterogeneity AanefuiulungumIual  5) anseiuves ALT lunssuaidonas Falagundusunui
WuTues ALT Tunszuaidonazulsiumueiuguusinislsndu uiegnslsiniuassanuuslnatiu

a a o Al [ v £ [ Y I 1y Y 2/ a 1 1 Y I
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Garcinia mangostana (mangosteen) possesses Ol-mangostin as a major constituent at

high amount in pericarp. In the study plan, the purified Ol-mangostin in high quantity for all
experiments were isolated. The substance was used to identified the anticancer activities in
10 cell lines by various methods. Another area of study was performed in vivo study the
effect of Ol-mangostin on liver myofibrosis, liver, liver function test and inflammation. The
ultimate goal of the study is to evaluate the data obtained for future development Ol-
mangostin as new drugs for anticancer and drug for the treatment or prophylaxis of liver

disease.
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Cytotoxic activities of Ol-mangostin from G. mangostana and paclitaxel were demonstrated the effect
on antiproliferation against 10 cancer cell lines, human breast cancer cell lines (SKBR3, BT549, BT474,
MCF-7, MDA-MB-231), ovarian cell lines (OV-CAR-3, SKOV3), colon cell lines (CACOHI, SW620), and
hepatocellular carcinoma cell line (HepG2) in a dose-dependent manner by MTT assay. However, the
different types of cancer cells were shown in the different effect on antiproliferation (EDsy pg/ml were

obtained between 5.45-18.98 pg/ml). Some cell lines showed EDs;, pg/ml less than standard drug used.
Ol-mangostin was also shown the antioxidation properties in DPPH assay and ROS assay

in cell. The immunomodulation in cells were also studied using PBMC treated with OL-
mangostin and measured the differences compared to control cell by flow cytometry and ELISA
for cytokines measurement. Some markers showed the difference in cell number comparing
with control but not significantly. The future study in this area needed to be performed.

Study on mechanism of apoptosis, real time RT-PCR was performed to evaluate the

gene expression from cancer cells after treated with Ol-mangostin. RNA from treated cells
isolated and one step RT-PCR was performed to detect the expression of Bax (induction of
apoptosis) and Bcl-2 (inhibition of apoptosis) genes. Ratio of Bax and Bcl-2 genes were
increased since Bax gene was higher express than Bcl-2.

The study was also confirmed with the cytokeratin (a tumor marker) gene expression.
The data demonstrated the Ct In a real time RT-PCR assay a positive reaction is detected by
accumulation of a fluorescent signal; SYBR. The Ct (cycle threshold) is defined as the number
of cycles required for the fluorescent signal to cross the threshold (ie exceeds background
level). Ct levels are inversely proportional to the amount of target nucleic acid in the sample

(ie the lower the Ct level the greater the amount of target nucleic acid in the sample).

From all the results obtained, they showed the potential of Ol-mangostin as a new
anticancer drug. The previous result of in vivo study from crude methanolic extract which is
the starting material for purified Ol-mangostin showed the promising effective outcome. The
further antitumor activities in vivo study is in need from the NRCT support before

summarizing the information for clinical study.
Study on liver myofibrosis, cirrhosis and inflammation: Long-term approach to some

toxic substances e.g. alcohol or viral infection could bring into liver inflammation, liver fibrosis

and eventually liver cirrhosis. It has been known that activated hepatic stellate cell mainly
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participated in fibrotic and cirrhotic formation. Since Ol-mangostin (atM), a major component
of mangosteen pericarp, has been proven to perform anti-inflammation and anti-oxidation
properties, the present study therefore aimed to investigate whether it could cure the liver
inflammation, liver fibrosis and liver cirrhosis. This experiment was performed in rat model. In
order to induce inflammation, fibrosis and cirrhosis, rats were administered intraperitoneally
three times a week with 200 mg/kg of thioacetamide (TA), a known hepatotoxin, for 1, 2, 3
and 4 months, respectively. Animals in each group were then either left untreated or treated
by intraperitoneal injections of M at 25 meg/kg and 100 meg/kg or by standard anti-
inflammation drug, celebrex, at 5 mg/kg for another 1 month. After sacrifying the animals in
each group, blood samples were collected by cardiac puncture in order to analyze liver
function tests. The livers were then immediately dissected and processed for light
microscopic study. In order to analyze the profile of liver inflammation, some liver tissues
were stained with standard H&E. To detect the collagen fibers, some tissues were dyed with
Picro Sirius red. In addition, with immunohistochemistry technique, this study also aimed to
evaluate the expression of alpha smooth muscle actin (a-SMA) and cyclooxygenase2 (Cox-2),
indicators for revealing quantity of activated hepatic stellate cell and inflammation status in
the liver, respectively. Last goal of the present study was to elucidate the immunoexpression
of ammonia-metabolizing enzymes, namely; glutamine synthetase (GS) and carbamoyl
phosphate synthetase (CPS) in the liver sections. These enzyme expression patterns used to
imply the ammonia detoxifying function of the liver. The results confirmed that TA treatment
for 1, 2 and 3 or 4 months could induce hepatic inflamsnmation, fibrosis and cirrhosis in the rat,
respectively. Compared to the control and celebrex-treated- or to 25 meg/kg- OM-treated
groups, it was clearly shown that aM at 100 meg/ke has great property to cure the hepatic
inflammation and liver fibrosis. This supported by the following evidences observed in the
livers: 1) reduced inflammation and apoptosis/necrosis, 2) decreased collagen deposit, 3)
reduced quantity of OI-SMA-positive cells reflecting the number of activated hepatic stellate
cells, 4) maintained the normal expression profile of CPS, and 5) decreased ALT level. In
contrast, treatment with 100 mg/kg M did not yet success to cure the liver cirrhosis. In
comparison with that with 25mg/ke oM, it gave better results in term of histomorphology. The
results of this study provide a basis for further investigations the pharmacodynamics and

pharmacokinetics of oM involving the liver fibrosis/cirrhosis research.
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Rats received intra-peritoneal injections of TAA per week for 1, 2, 3, and 4 months.
After that, the animals were either left untreated or treated by intra-peritoneal injections of
oM at 25 mg/kg and 100 mg/kg or vehicle (DMSO) for 1 month. Finally, the inflammatory
markers cyclooxygenasel (COX1) and (cyclooxygenase2) COX2 and the fibrosis marker
collagen-I were determined by RT-PCR analysis of RNA from the liver. In addition, the
markers of programmed cell death, Bax (pro-apoptotic) and Bcl2 (anti-apoptotic), and the

tumor suppressor p53 were detected by Western blot analysis.

Compared to the treatment with vehicle alone, aM showed no statistically
difference in the expression of cyclooxygenasel (COX1), cyclooxygenase2 (COX2) and
collagen-| expression in rats treated with TAA. The expression of Bax and p53 was decreased,
whereas the Bcl2 was increased at 1, 2 and 4 months by M treatment. The expression of

p53 was decreased by aM relative to control treatment.

Therefore, the conclusions are M influences several important markers of liver
cirrhosis in this experimental model. The results of this study provide a basis for further

investigations of &M in liver cirrhosis research
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