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(57) Sang ché dé cap dén phuong phap phan lap hop chat xanthon tir vé qua Ming cut
(Garcinia mangostana L., Clusiaceae) c6 hoat tinh sinh hoc hitu dung bao gém hoat tinh
ha dudng huyét, chéng oxy hoa va giy doc té bao, bao gdbm nhung khong chi gi6i han ¢, té
bao ung thu phoi & ngudi SK-LU-1, ung thu vii & nguoi MCF7 va ung thu rudt két & nguoi
HT-29, dic trung & chd, hop chit xanthon nay dugc chon trong nhém bao gém cac hop
chat co cong thic (I)-(IV) sau day:

(1II) (IV).
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Linh vwe k¥ thuat dugc dé cap

Sang ché thuodc linh vuc tim kiém c4c hoat chit thién nhién c6 ngudn gbc tir
thuc vat ¢ hoat tinh sinh hoc nham st dung trong viéc hd tro diéu tri bénh. Cu thé,
sang ché dé cap dén hop chét xanthon c6 hoat tinh sinh hoc hitu dung bao gﬁ‘)m hoat
tinh chéng oxy hoa, ha duong huyét va gy doc té bao, bao gdm nhung khong chi gi6i
han &, t& bao ung thu phoi ¢ ngudi SK-LU-1, ung thu v & nguoi MCF7 va ung thu
rudt két & nguoi HT-29, dac trung & chd, hop chét xanthon nay dugc chon trong nhom

bao gdm cac hop chét co cong thire (I)-(TV) sau day:
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(I10) (IV).

Sang ché con dé cap dén phuong phap phép 1ap cac hop chét xanthon nay tir vo

qua Mang cut (Garcinia mangostana L., Clusiaceae).

Tinh trang ky thuit cia sang ché

Ming cut cé tén khoa hoc 1a Garcinia mangostana L., 1a mot loai thuc vat
thudc ho Bua (Clusiaceae). Mang cut co ngu6n géc ¢ cac nudc Philipin, Malaysia,
Indonesia, sau nay dugc di thuc vao mién Nam cta Viét Nam va tr(?)ng rong rai ¢ cac
tinh Nam Bd. Cac bo phan khac nhau cua cay Méng cut (Garcinia mangostana L.,
Clusiaceae) nhu vo qua, vo cdy va ré da duge sit dung hang traim nam trong y hoc o

truyén cua cac nude Pong Nam A nhu Indonesia, Malaysia, Philippin va Théi Lan. Do

_2-



34905

¢6 tac dung chong viém t6t nén nguodi dan cdc nude nay dung vo qua Ming cut
(Garcinia mangostana L., Clusiaceae) dé didu tri cac vét thuong bi nhiém trung,
mung mu, chita bénh vang da, dung 1a cdy chira bénh eczecma va mot s6 bénh ngoai
da khac [Pedraza Chaverri J. et al., Food and Chem. Toxicol., 46, 3227-3239, 2008].
Tai My, Mang cut (Garcinia mangostana L., Clusiaceae) la loai trai cay phé) bién va
rit dugc uwa chudng. Nudc ép tur 4o hat Mang cut (Garcinia mangostana L.,
Clusiaceae) tré thanh mot trong 3 mat hang ban chay nhét trén thi trudong My nam
2007 va tré thanh loai dd udng bo sung dinh dudng tir thue vt thuong xuyén trong ché
d6 an ctia nguoi dan noi day boi vi ho nhén thirc dugc tac dung cua loai trdi cdy nay
trong viéc ci thién va nang cao suac khoe cua ho [Young Won Chin et al., Mini-
Reviews in Organic Chemistry, 5, 355-364, 2008]. Garrity A. va cong su da duoc cap
bang sang ché tai My va dugc luu hanh rong rai trén toan thé gidi cho cac san pham
thuc phém chtre nang tir vé qua Mang cut [Garrity A. et al, Nutraceutical mangosteen
composition, U.S. Patent 6, 730.333, 2004].

O Viét Nam, nudce sdc ctia vo qua Mang cut da dugc st dung tur 1au trong y hoc cd
truyén nudc ta dé chita bénh kiét Iy rat hiéu qua (Do Tét Loi, Nhiing cdy thuée var vi
thude Viét Nam, Nha xuét ban Y hoc, 428-429, 2006]. Tac dung khang khudn cua vo
qua Ming cut (Garcinia mangostana L., Clusiaceae) cung tuong déi phu hop véi cac
nghién ctru cia Truong Van Chau va cong su. Nhom nghién ctru phat hién cac hgp chat
phenolic trong dich chiét etanol va metanol cua vo qua Mang cut (Garcinia mangostana
L. Clusiaceae) c6 tac dung Uc ché manh su phat trién cta truc khuadn mu xanh
Staphylococcus aureus va tu cdu vang Pseudomonas aeruginosa [Truong Van Chau va
cong su, Tap chi Sinh hoc, 26(4), 59-62, 2004]. Sakagami va cOng su cling da khing
dinh hop cht mangostin dugc phén lap tir vo qua Mang cut (Garcinia mangosiana L.
Clusiaceae) ¢6 kha nang khang vi khuén Staphylococcus aureus [Sakagami Y. et al,
Phytomedicine, 12, 203-208, 2005]. Két qua nghién ctu cla Nguyén Thi Mai Phuong
va cong su cling cho thay dich chiét etanol tr vé qua Méng cut (Garcinia mangostana
L., Clusiaceae) c6 tac dung lam e ché su hinh thanh biofilm va sinh axit gdy sau rang &
nguoi cia vi khuén Streptococcus mutans [Nguyén Thi Mai Phuong va cong su, Tap chi
Duoc hoc, 44, 18-21, 2004]. Tac dung khang khuén nay dugc xac dinh la do thanh
phan xanthon va polyphenol ¢é trong v6 qua [11,12]. Cac hop chat xanthon nay con
thé hién nhiéu hoat tinh sinh hoc dang chu y khac nhu chéng oxy hoa (antioxidant),
diét t& bao ung thu (cytotoxic), khang viém (antiinflamatory). Mot nghién ctru khac
cua truong Dai hoc Quéc gia Singapore ndm 1997 da chimg minh cao chiét cua vo
Mang cut c6 tdc dung uc ché enzyme alpha-amylaza, mot enzym lién quan dén su

chuyén hod gluco gdy bénh tiéu dwong.
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Thanh phén hoa hoc ciia vé qua mang cut da dugc cac nha khoa hoc trén thé
gi6i va Viét Nam nghién ctru. Céc thanh phan c6 hoat tinh chu yéu l1a cac dan xudt clia
xanthon. Xanthon 13 mot 16p chit thudc nhém polyphenol c¢6 khung xanthen-9-on, 1a
hé thong gdbm 3 vong thom. Ngoai ra, trong mang cut con c6 thanh phén
proanthocyanidin va anthocyanin, mot 16p chét thuoc nhom flavonoid thé hién hoat

tinh chdng oxy hoa t6t.

Tai liéu “Chemical constituents of Garcinia Mangostana”, Journal of Natural
Products, vol.50, no.3. p.474-478, cong bd thang 6 nam 1987, boc 16 cac hop chat
xanthon dugc phén 1ap tr vO qua mang cut, trong do c6 hop chit 1-isomangostin
hydrat.

Tai lidu “Cytotoxic and NF-xB Inhibitory Constituents of the Stems of
Cratoxylum cochinchinense and Their semisynthetic Analogues”, Journal of Natural
Products, 2011, 74, p.1117-1125, cdng bd ngay 23/03/2011, boc 16 cac hop chét
xanthon dugc phén lap tir than cay thanh nganh nam Cratoxylum cochinchinense, ho
Clusiaceae, trong d6 bao gdm hop chit 1-isomangostin hydrat va cling mo ta phuong

phap phan lap va chiét cac hop chét xanthon nay tir than cdy thanh nganh nam.

Tai lidu “UPLC-PDA-QTOFMS-guided isolation of prenylated xanthones and
benzoylphloroglucinols from the leaves of Garcinia oblongifolia and their migration-
inhibitory activity”, Scientific reports, cong b6 ngay 21/10/2016, boc 1o cac hop chat
xanthon duoc phan lap tir 14 cdy bua Garcinia oblongifolia, ho Clusiaceae, (qua bua
con goi 1a qua mang cut ring), trong do bao g6m hop chat Ca4H300s va cling mo ta

phuong phap phén lap va chiét cac hop chat xanthon tir 14 cdy bira nay.

Cong bb don québc té s6 WO2009/093255 A2, cong bd ngay 30/07/2009 boe 10
duoc pham/m§ pham/thuc phidm chirc ning chta chiét pham tir vé qua mang cut
Garcinia mangostana, trong do chiét pham nay chuaa cac hop chat xanthon nhu
Garcinone D (7), y-Mangostin (2), v.v.. va cling mo td phuong phap phan 1ap cac hop

chat xanthon.

Bang doc quyén sang ché Trung Quoc s6 CN102796113 B, cong bd ngay
19/02/2014, boc 10 hop chit xanthon duogc phan lap tor vo, 14 canh cua bua it hoa
Garcinia oligantha, ho Clusiaceae va cling mé ta phuong phéap phén lap cac hop chat
nay.

Bang doc quyén sang ché Trung Qubc s6 CN101904880 B, cong bd ngay
13/03/2013, bdc 10 hogp chit xanthon duoc phéan lap tir vo qua mang cut Garcinia

mangostana nhu mangostin, 3-isomangostin, v.v.. va cing mo ta phuong phap phan

lap cac hop chét nay.
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Tai litu “New xanthone and cytotoxic constituents from Garcinia mangostana
fruit hulls against human hepatocellular, breast, and colorectal cancer cell lines”,
Journal of Ethnopharmacology, cong bd ngay 18/01/2017, boc 1 cac hop chét xanthon
duoc phan lap tr vo qua mang cut Garcinia mangostana va phuong phap phan 1ap cac
hop chat nay.

Tai liéu “Potential Anticancer Agents Characterized from Selected Tropical
Plants”, J Nat Prod, cong bd ngay 22/03/2019, boc 10 cac hop chét xanthon duoc phén
lap tr vo cdy mang cut Garcinia mangostana, trong do bao gbébm hop chat 1-
isomangostin hydrat.

Tai liéu “Medicinal properties of mangosteen (Garcinia mangostana)”, Food and
Chemical Toxicology 46 (2008), p. 3227-3239, cong bo thang 9 nam 2008, d& cap dén
cac hop chit xanthon duogc phan 1ap tr vO qua mang cut Garcinia mangostana (GML),
trong do cac hop chat nay duoc chiét bang metanol, trong d6 cac hop chét nay co tac
dung chong oxy hoa, chong khoi u, chong viém, chbng di tng, chong vi khuén, nam
va virut, chdng st rét.

Tai liéu “a-Amylase inhibition of xanthones from Garcinia mangostana pericarps
and their possible use for the treatment of diabetes with molecular docking studies”,
Journal of Food Biochemistry.2019; e12844, cong bd ngay 21/03/2019, dé cap dén cac
hop chat xanthon duogc phéan lap tr vo qua méng cut Garcinia mangostana (GML),
trong d6 cac hop chét nay duoc chiét bang metanol, tinh ché va phan 1ap bing phuong
phap sac ky bao go6m sac ky cot silicagel, RP-18, va Sephadex LH- 20 CC, céac hop
chét nay c6 tac dung uc ché a-amylaza, enzyme lién quan dén su chuyén hoa gluco
gdy bénh tiéu duong.

Cac tac gia sang ché da tap trung nghién cuu nham lam sang to hon nira thanh
phén va tac dung chira bénh cua qua Mang cut (Garcinia mangostana L., Clusiaceae),
cu thé 1a tir vo qua Mang cut. Két qua la, cac tic gia da chiét tach, phan lap dugc cac
hop chat xanthon c¢6 hoat tinh sinh hoc tt, thich hop dé lam ché phém thube tiém
nang, cac san pham thuc phdm chtrc ndng hiru dung, va phuong phap phén lap cac
hop chit nay tir qua Méng cut.

Ban chit ky thuit ciia sing ché

Muc dich cua sang ché 1a dé xuit hop chit xanthon c¢6 hoat tinh sinh hoc tbt,
tiém nang va hitu dung bao gom hoat tinh ha dudng huyét, hoat tinh chéng oxy hoa,
ha duong huyét va gy doc té bao, bao gom nhung khong chi gidi han o, té bao ung
thu phdi ¢ nguoi SK-LU-1, ung thu vi ¢ nguoi MCEF7 va ung thu rudt két & nguoi
HT-29, thich hop dé lam ché pham thudc tiém nang, cac san pham thuc pham chirc
nang hitu dung, va phuong phap phan lap cac hop chét nay tir qua Méng cut.

-5
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Pé dat duoc muc dich néu trén, theo mot khia canh, sang ché d& xuét hop chat

xanthon, dic trung & chd, hop chét nay dugc chon trong nhom bao gdm céc hop chat

xanthon c6 cdng thue (I)-(IV) sau day:

- OH~

) an
HO. 5,« 10a Yo R 4a ,,.:\ ) HO._ __3»;:}':99,0gz_{_,.., . _OH
HO7 '8 88\1 98 l 1 \] O 8 8a ﬂ Qa g,] %‘]

O OH &~ E Jg O OH ~
{ | OH P [~oH
" OH OH
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Theo mot phuong an, hop chét néu trén 1a hop chét c¢6 cong thie (1):

(D).
Theo mot phuong an khac, hop chét néu trén 1a hop chat nay co6 cong thire (II)
HO. 5.1020.4a - OH

(,’ 1 O OH
- Ol—ix
().
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Theo mot phuong an khac nita, hop chét néu trén 1a hop chét nay co cong thirc

(110):
HO. 5102042 L _OH
Ia] lel
HO 7 ‘*--{é 8 ﬂ s:a‘1 - l1
Jp0 oH N~
& | “oH
" OH
(I1I).
Theo mot phuong an khac nira, hop chit néu trén 1a hop chat nay c6 cong thirc
Iv):
HO. +J020.4a ~__OH
R ‘~ ‘Df;,’» 9 ‘ 3/;;'2’[2\
O 7 geay Yy
A O OH -
%‘ [~oH
™
(IV).

Theo mot khia canh khéc, sang ché con dé xuat phuong phap phap 1ap hop chat
trén day tor qua mang cut (Garcinia mangostana L., Clusiaceae), dac trung ¢ chd,
phuong phap nay bao gbm cac bude:

i) phoi kho, xay nho v6 qua méng cut, ngam chiét bot thu duoc voi metanol 3 lan
(3x) & nhiét do trong khoang 40 dén 50°C;

1) cit loai dung mdi dich chiét thu dugce & 50°C va ap sut giam dé thu duoc cin
chiét metanol, sau d6 hoa véi nude va chiét véi diclometan;

iii) tién hanh sc ky trén cot silicagel pha thuong doi véi can chiét diclometan, ria
gia bang hé dung moi gradient diclometan : axeton (100:1 — 0:100, v/v) thu duoc
15 phan doan, duoc ky hiéu 1an lugt 1a F1 dén F15;

iv) tién hanh phan 14p cac hop chét c6 cong thire () dén (IV) trén day, trong do:

iv.1) tién hanh sdc ky phan doan F3 trén cot silicagel va rira giai bang hé dung

mdi diclometan : metanol (50:1 — 0:100, v/v) thu duoc 12 phan doan nho, duoc

ky hiéu lan lugt 1a F3.1 dén F3.12, va

e tién hanh sic ky phan doan F3.6 qua cdt pha dao YMC-RP-18 voi hé
dung mdi metanol : nude (3:1, v/v) thu duge ba hop chét co cong thire (1),
(IID), va (IV);
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iv.2) tién hanh sic ky phan doan F5 trén cot silicagel va rira giai bang hé dung
moi diclometan : axeton (15:1, v/v) thu dugc 10 phén doan, dugc ky hiéu lan
luot 1a F5.1 dén F5.10, va
e sic ky phan doan FS5.4 (5,5 mg) qua cot silicagel voi hé dung moi
diclometan : metanol (10:1, v/v) thu duge 5 phan doan nho, dugc ky hiéu
1an luot 1a F5.4.1 dén F5.4.5, va
= tién hanh sic ky phan doan F5.4.4 trén cit silicagel va rira giai
bang hé dung mdi metanol : nude (3:1, v/v) dé thu dugc hop chét c6
cong thue (1I).

MG ta chi tiét sang ché

Sau day, sang ché con duoc md ta thong qua cac phuong an cu thé minh hoa va
md ta chi tiét hon nita cho sang ché. Ngoai ra, can phai hiéu rang, cac phuong an cu
thé sau day duoc mo ta chi voi muc dich minh hoa cho sang ché va sang ché khong chi
gi6i han ¢ cac phuong an cu thé nay. RO rang 1a, nguoi co hiéu biét trung binh trong
linh vuc nay, trén co so cac ndi dung mo ta trong ban mo ta nay, co thé thuc hién céc
phwong 4n tuong dwong ma khong nam ngoai pham vi cua sang ché nhu dugc md ta
trong yéu cAu bao ho kém theo sau day.

Trong ban mo ta nay, cac gla tri & nén duoc hiéu 1a bao gom ca nghia
“khoang”, cu thé 1a chi chinh gié tri s do cling nhu cac gia tri s6 nam trong khoang +
10%, tot hon 1a = 5%, va tdt nhét 1a 0% cua gia tri sé d6. Do d6, vi du, néu nhiét do
duoc su dung theo sang ché 1a 50°C, thi can phai hiéu rang, cic nhiét do 55°C, 52,5°C,
47.,5°C va 45°C hodac cac gia tri khac nam trong khoang cac gia tri nay déu c6 thé duoc
sir dung theo sang ché.

Hop chit theo sdng ché
Theo mot khia canh, sang ché dé xuat hop chat, dac trung o chd, hop chat

xanthon nay dugc chon trong nhom bao gom céac hop chit co cong thuc (1)-(IV) sau

day:
HO. 5-10204a < __OH
K3 el
HO 7 ™, 8a ) 9a ﬁ
+ O OH
OH
(D) a0
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g 4 .
HO. 5102042 % _OH HOIO\TOH
J% A 11 B lz ,,-Ll _ﬁ;}- - 9fHB/ <
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(11X) (IV)

Theo mot phuong an, hop chét néu trén 1a hop chat co cong thuc (I):

@.
Hop chit c¢6 cong thuc (1), duoge phén lap o dang chat ran vo dinh hinh, mau

vang. Trén phd khdi lugng phén gidi cao phun mu dién tir (HR-ESI-MS) xudt hién pic
jon gia phan tur tai m/z 443,1730 [M-H]- (tinh todn ly thuyét cho cong thirc C24H270s
m/z: 444.1784 ); két hop v6i cac dit liéu pho NMR cho phép xdc dinh cong thire phan
tir ctia hop chét nay 1a CasHagOs.

Dua vao céac phén tich trén déy, cAu trac ctia hop chéat nay duoc x4c dinh la
11R-hydroxy-1-isomangostin hydrat, mot hop chit xanthon m&i 1an dau duge phan lap
va duoc dat tén riéng la garcinoxanthon S.

Theo mot phuong an khac, hop chét néu trén 1a hop chat nay c6 cong thire (II):

HO. 5.10204a % OH

HO 78 8a %/ 9a T,I
L 1 0 OH
p OHX
(ID).

Hop chét c¢6 cong thue (IT), dugc phan lép ¢ dang chét ran vo dinh hinh, mau
vang.

Trén phd khoi lugng phén gidi cao phun mu dién tir (HR-ESI-MS) xuét hién pic

-0
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jon gia phan wr tai m/z 345,0969 [M-H]" (tinh toan ly thuyét cho cong thuc
CsH1707m/z: 346,1053); két hop véi cac dir ligu ph6 NMR cho phép xac dinh cong
thirc phan tit ctia hop chét (1) 1a CisHis07

Dua vao cac phén tich trén day, chu tric ctia hop chat nay duoc x4c dinh 13
1,3,6,7—tctrahydroxy-8-(3—hydroxy-3-methylbutyl)-xanthon, mot hop chét xanthon méi
1An dau duoc phan 1ap va duge dit tén riéng ]a garcinoxanthon T.

Theo mot phuong an khac nira, hop chét néu trén 1a hop chét nay co6 cong thire
(1II):

(110).
Hop chét c6 cong thue (1) duoc phan lap ¢ dang chét ran vo dinh hinh, mau

vang.

Trén phd khéi lugng phan giai cao phun mu dién tr (HR-ESI-MS) xudt hién pic
ion gia phan tor tai m/z 431,1688 [M-H]" (tinh toan Iy thuyét cho cdng thirc C23H270s8
m/z: 432,1784); két hop vai cac dir li€u phé NMR cho phép xac dinh cong thirc phén
tir ctia hop chét nay 1a Ca3HasOs.

Dua vao céc phan tich trén ddy, cAu tric ciia hop chat (1) duoc xdc dinh la
1,3,6,7-tetrahydr0xy-1,8-di(3-hydroxy-3-methylbutyl)-xanthon, mot hop chit xanthon
méi 1an dau duoc phén lap va dugc dat tén riéng la garcinoxanthon U.

Theo mot phuong an khac nira, hop chét néu trén 1a hop chét nay co cong thire

av):

HO. 2-10a0.4a < OH

Al Tsh
e 0 OH -

4 ' [~on

. OH..

V).
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Hop chit co cong thic (IV) duoc phén lap ¢ dang chét ran vo dinh hinh, mau
vang.

Trén phé khdi lugng phan gidi cao phun mu dién tir (HR-ESI-MS) xuat hién pic
ion gia phan tir tai m/z 445,1847 [M-H] (tinh toan ly thuyét cho cong thirc Co4H290s8
m/z: 432,1784); két hop véi cac dir licu phé NMR cho phép xéc dinh cong thirc phan
tir cha hop chét ndy 1a C24HsOs, nhiéu hon khoi lugng phan tir cia hop chat (IIX) 1a 14
don vi C.

Dua vao cac phén tich trén day, cAu triic ctia hop chét nay dugc xac dinh la
1,3,6,-trihydr0xy-7-methoxy-1,8-di(3-hydroxy-3—methylbutyl)—xanthon), mot hop chét
xanthon méi 1an dau duoc phan 1ap va dugc dat tén riéng la garcinoxanthon V.
Phwrong phdp phdn ldp theo sang ché

Theo mot khia canh khac, sang ché con dé xuét phuong phap phap lap hop chat
xanthon trén day tu qua Mang cut (Garcinia mangostana I., Clusiaceae), dac trung &
chd, phuong phap nay bao gdm céc bude:

i) phoi khd, xay nho vo qua Mang cut, ngam chiét bot thu dugc vi metanol 3 lan

(3x) & nhiét dd trong khoang 40 dén 50°C;

ii) cit loai dung moi dich chiét thu duge & 50°C va dp sudt giam dé thu dugc cén

cm&nwmmm&mdémeﬁmMc%wm&V&dmbmdmu

iii) tién hanh sdc ky trén cot silicagel pha thuong dbi v6i can chiét diclometan, rira

gidi bang hé dung mdi gradient diclometan : axeton (100:1 — 0:100, v/v) thu dugc

15 phan doan, duogc ky hi¢u lan luot 1a F1 dén F15;

iv) tién hanh phan 1ap cac hop chét ¢o cong thire (1) dén (IV) trén day, trong do:
iv.1) tién hanh sac ky phan doan F3 trén ct silicagel va rua giai bang hé dung
méi diclometan : metanol (50:1 — 0:100, v/v) thu dugce 12 phan doan nho, duogc
ky hiéu lan luot 1a F3.1 dén F3.12, va

e tién hanh sic ky phan doan F3.6 qua cot pha dio YMC-RP-18 v6i1 he
dung moi metanol : nude (3:1, v/v) thu duge ba hop chét co cong thuc (1),
III), va (IV);

iv.2) tién hanh sic ky phan doan F5 trén cot silicagel va rira giai bang hé dung

méi diclometan : axeton (15:1, v/v) thu dugc 10 phén doan, duoc ky hiéu lan

luot 1a F5.1 dén F5.10, va
e sic ky phan doan F5.4 (5,5 mg) qua cot silicagel v4i hé dung moi
diclometan : metanol (10:1, v/v) thu duoc 5 phan doan nho, duoc ky hiéu
Jan lugt 1a F5.4.1 dén F5.4.5, va
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m  tién hanh sic ky phan doan F5.4.4 trén cot silicagel va rua giai
béng hé dung moi metanol : nudce (3:1, v/v) dé thu duoc hop chét co
cdng thue (ID).

Vi du thwe hién sang ché

Sau day, sang ché con duge mo ta chi tiét hon nira thong qua cac vi du. Tuy
nhién, can phai hiéu rang, cdc vi du nay khong lam gidi han sang ché theo bét ky cach
nao.

Vi du 1: Phan lap cac hop chét theo sang ché

Qua Ming cut da dugc thu mua vao thang 6/2018 tai thanh phé H6 Chi Minh,
sau do tach 1y vo qua, dem phoi kho.

Vo6 qua ming cut sau khi phoi kho, xay nho (4,4 kg bot kho) va ngdm chiét
v&i metanol (10 lit x 3 1an) & nhiét do 40-50°C. Dich chiét dugc cAt loai dung mdi &
50°C va ap suét giam thu duogc cdn chiét metanol (1,1 kg). Céan chiét duoc hoa véi 2 lit
nude va chiét véi diclometan thi thu duge can cloroform (450 g). Tién hanh sic ky
trén cot silicagel pha thuong d6i vé6i can chiét diclometan, rua gia bang hé dung moi
gradient diclometan : axeton (100:1 —0:100, v/v) thu dugc 15 phéan doan F1- F15.

Tién hanh sic ky phan doan F3 (7.1 g) trén cGt silicagel va rura gidi bang hé
dung mdi diclometan : metanol (50:1 — 0:100, v/v) thu dugc 12 phan doan nho (F3.1-
F3.12). Phin doan F3.6 (640 mg) duogc sac ky qua cot pha ddo YMC-RP-18 véi hé
dung moi metanol : nude (3:1, v/v) thu duge ba hop chét c6 cong thic (I) (10 mg),
hop chat (IIT) (12 mg), va hop chat (IV) (10 mg).

Tién hanh sc ky phan doan F5 (12,2 g) trén cét silicagel va rira giai bang hé
dung moi diclometan : axeton (15:1, v/v) thu dugce 10 phan doan F5.1- F5.10. Phan
doan F5.4 (5,5 mg) dugc sac ky qua cot silicagel voi hé dung moi diclometan :
metanol (10:1, v/v) thu dugc 5 phan doan nho (F5.4.1- F5.4.5). Tién hanh sic ky phan
doan F5.4.4 (128 mg) trén cit silicagel va rua giai bang hé dung modi metanol : nude
(3:1, v/v) thu duoc hop chét (1) (4 mg).

Hop chat c6 cong thie (I)

e Chét rin v6 dinh hinh, mau vang. D9 quay cuc: [a]%) -20,4 (¢ 0.05, MeOH).

o UV (MeOH) Amax (log &): 368 (3,35), 320 (3,75), 260 (3,85), 243 (3,90) nm; IR
vimax (KBr): 3420, 2924, 1647, 1445, 1254, 1133, 1083 cm™'; ECD (MeOH) hmax
(Ag): 218 (+0,95) nm.
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o Phé 'H-NMR (400 MHz, CD;0D) & (ppm): (Bang 1)
o Phd BC-NMR (100 MHz, CD3OD) & (ppm): (Bang 1)
e Phd khéi phan giai cao: (HR-ESI-MS) (negative) m/z: 43,1730 [M-HJ".
Hop chit ¢6 cong thire (II)
e Chét ran v6 dinh hinh, mau vang.
o UV (MeOH) hmax (log €): 358 (3,01), 320 (3,78), 258 (4,05), 244 (4,15) nm; IR
vmax (KBr): 3420, 2923, 1646, 1460, 1254, 1131, 1083 cm™;
o Phd 'H-NMR (400 MHz, CD;0D) & (ppm): (Bang 1)
o Phd 3C-NMR (100 MHz, CD30D) 8 (ppm): (Bang 1)
o Phd khdi phan giai cao: (HR-ESI-MS) (negative) m/z: 345.0969 [M-H]"
Hop chit ¢6 cong thire (1)
e Chét ran vo dinh hinh, mau vang.
o UV (MeOH) Amax (log €): 360 (3,27), 316 (3,98), 258 (4,14), 244 (4,12) nm; IR
vmax (KBr): 3420, 2922, 1648, 1446, 1250, 1128, 1064 cm".
e Phd '"H-NMR (400 MHz, CD3;0D) & (ppm): (Bang 2)
e Phé BC-NMR (100 MHz, CD30OD) & (ppm): (Bang 2)
e Phd khéi phén giai cao: (HR-ESI-MS) (negative) m/z: 431,1688 [M-H].
Hop chét ¢ cong thuc (IV)

e Chét ran vo dinh hinh, mau vang. Do quay cuc: [a]%jo -20.4 (¢ 0.05, MeOH).
o UV (MeOH) hmex (log &): 360 (3,32), 316 (4.01), 258 (4.26), 244 (4,14) nm; IR
vmax (KBr): 3420, 2924, 1648, 1446, 1250, 1128, 1064 cm™.
e Phd 'H-NMR (400 MHz, CD30D) & (ppm): (Bang 2)
e Phd I3C-NMR (100 MHz, CD30D) 8 (ppm): (Bang 2)
e Phd khéi phén giai cao: (HR-ESI-MS) (negative) m/z: 445,1847 [M-H]".
Xac dinh cAu tric cta hop chat (I)
Céc hop chét xanthon nay duoc do phd cong hudng tur hat nhéan 1 chiéu, 2 chiéu,
pho khoi phén giai cao, cho ket qua nhu sau:
Hop chat (I) thu duoc dudi dang cht ran vo dinh hinh, mau vang. Trén phé)
khéi lugng phan giai cao phun mu dién i (HR-ESI-MS) xuét hién pic ion gia phan i
tai m/z 443,1730 [M-H]" (tinh toan ly thuyét cho cong thire Ca4H270s m/z: 444,1784 );
két hop véi cac dit lieu phé NMR cho phép xac dinh cong thirc phén tir cua hop chat
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(1) 1a CaaHa2s0:s.

Phé hong ngoai cua (I) thé hién cac tin hiéu dac trung cho nhém hydroxyl
(3420 cm™ "), vong thom (1445 cm™ '), va nhom cacbonyl (1647 cm ).

Trén phd 'H NMR cua (I) xuét hién cac tin hiéu proton twong tu nhu cua o-
mangostin bao g6m: hai proton singlet cua céc olefin vong thom tar do dich chuyén dn
6.63 (1H, s, H-5), 6.29 (1H, s, H-4) va mot nhom methoxyl tai du 3,79 (3H, s, OCHas-
7) [1]. Bén canh do¢, tai viung truong cao, su xuét hién hai nhém metylen tai ou 3,34
(2H, m, H-1") va du 1,74 2H, t, J=7.2 Hz, H-2") va hai nhom metyl & dang singlet tai
§u 1.32 (6H, s, CH3-4", 5"); két hop vdi céc tin hidu cacbon trén pho *C NMR ciia (T)
tai 8¢ 23,3 (C-1"), 45,6 (C-2"), 72,0 (C-3"), va 29,3 (C-4", C-5") la dac trung cho su co
mit ctia nhém 3-hydroxyl-3-methylbutyl [2]. Ngoai ra, cac pho 'H va C NMR cua (I)
cling chi ra sy xuat hién cua nhom 3-hydroxyl-2,2-dimetylchroman boi cac tin hiéu
dic trung tai &u 2,88 (1H, dd, J =15,2, 5,2 Hz, H-1'a), 2,55 (1H, dd, J =15,2, 7,2 Hz,
H-1'b), 3,77 (1H, m H-2"), 1,74 (3H, s, H-5"), 1,32 (3H. s, H-4') va dc 27,2 (C-1"), 69,7
(C-2", 79,5 (C-3", 25,8 (C-5"), 20,8 (C-4") [3].

Trén phé) 13C NMR xuét hién tin hiéu cua 24 nguyén ti cacbon. Két hop véi
phé) HMQC ta nhan théy su ¢ mat ctia ba nhom metylen, ba nhom metin, bdn nhom
metyl va mot nhém methoxyl tai 8¢ 61,6. Ngoai ra, cac tin hiéu ctia nhém cacbon vong
thom & vung truong thip va tin hiéu tai 3¢ 178,9 cua cacbon nhom cacbonyl cho phép
nhan dinh day la mot hop chat khung xanthon véi hai nhém thé 16n 1a 3-hydroxyl-3-
methylbutyl va 3-hydroxyl-2,2-dimetylchroman. Dt li¢u pho cia (T) (Bang 1) tuong tu
v6i dir liéu pho cta hop chét 1-isomangostin hydrate ngoai trir vi tri C-2' do sy dinh
thém mot nhom hydroxyl tai vi tri C-2' ctia 1-Isomangostin hydrate dé hinh thanh (I)
[4]. Nhan dinh trén ciing nhu vi tri ctia cdc nhém thé duge xac dinh boi phé HMBC.
Trén pho HMBC cta hop chét (I), cac tuong tac tir cac proton clia nhom metylen tai
S1 2,88 va 2,55 (H-1') t6i cac cacbon tai 8¢ 156,2 (C-1), 1054 (C-2), va 162.,2 (C-3);
cing véi tuong tac HMBC cua nhom metin tai ou 3,77 (H-2') toi cacbon tai dc 105,4
(C-2) da chi ra vong dihydropyran ctia nhém thé 3-hydroxyl-2,2-dimetylchroman dugc
dinh tai vi trf & 1 va 2 nhu trong hinh 2. Ngoai ra, vi trf cia cac nhom thé methoxyl va
3-hydroxyl-3-methylbutyl tai s6 7 va 8 tuong ung cua khung xanthon dugc ching
minh béi cac tuong tac HMBC tir cac proton cua nhom metylen tai On 3,34 (H-1") tén

c4c cacbon tai 8¢ 144,7 (C-7), 137,7 (C-8), va 115,0 (C-8a); cung vdi tuong tac HMBC
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ctia nhom methoxyl tai 81 3,79 (OCH3-7) to1 cacbon tai 8¢ 144.7 (C-7). Céu hinh tuyét

dbi ctia (I) tai vi tri C-2' dugc xéc dinh bang viée so sanh dit liéu phd CD va do quay

cuc cua (I) véi hop chét ¢6 cdu tric tuong tu garcinoxanthon G [3]. Hop chét (I)

([(x]%o -20,4) thé hién tin hiéu Cotton effect duong [Amax (Ae): 218 (+0,95)], d6i nghich

v6i tin hiéu Cotton effect [Amax (Ag): 226 (- 0,94)] ctia garcinoxanthon G ([(x]z[g) +6,1).

Do d6, cAu hinh tuyét ddi cta (I) tai vi tri C-2' duoc xdc dinh 1a R, nguoe voi céu hinh

2'S cua garcinoxanthon G [3].

Dua vao cac phan tich trén, ciu truc cua hop chat (I) duoc xac dinh la 11R-

hydroxy-l—isomangostin hydrate, mot hop chit méi 1an dau duoc phén 1ap va dugc dat

tén riéng 1a garcinoxanthon S.

Bang 1: S6 liéu phd 'H va *C-NMR ctia hop chét (I) va (II)

- Hop chét (1 Hop chét (I

Vi Sumult., (J in Hz) dc sumult, (JinHz) | dc
I 156,2 164,9
2 105,4 6.10, s 98.6
3 162,2 165,8
4 6,29, s 93,9 6,20, s 93,9
4a - 158 4 158.6
5 6,63, s 102,3 6,69, s 01,2 |
6 155,7 1542
7 144,7 1422
8 139,7 131,1
8a 115,0 112,3
9 179.8 183,6
9a 107.6 104,1
10a 1567 153,6
I 2.88.dd, 17.2,5.2 272 342, m 23,1

2,55.dd, 17,2, 7.2

2' 3,77, m 69,7 1.79, m 44,5
3 79.5 72,2
& 1,74, s 25,8 132,s 292
5 132, s 20,8 132.s 292
" 3,34, m 23,3
X 174.1,7,2 456
3" 72,0
4" 132, s 293
5" 132,s 293

7-OCH; 3,79, s 61,6

Xéc dinh cAu trac ctia hop chét (11)
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Hop chét (1T) thu duge dudi dang chit ran vo dinh hinh, mau vang.

Trén phd khéi lugng phan gidi cao phun mu dién tr (HR-ESI-MS) xuat hién
pic ion gia phan tir tai m/z 3450969 [M-H]| (tinh toan ly thuyét cho cong thtrc
CsH1707m/z: 346,1053); két hop véi cac dir ligu phd NMR cho phép xac dinh cong
thirc phan ti ctia hop chét (IT) 1a CisHisO7.

Ph tir ngoai (UV) va hong ngoai (IR) cta (II) twong ddng voi cac dir lidu phd
twong (g cta (I) da goi ¥ ring (1) ciing 1a hop chét c6 khung xanthon. Phd 'H NMR
ciia (II) ciing tiét 16 ring céc tin hiéu lién quan dén vong A ctia (II) la tuong tr voi
vong A cua (I) ngoal tru su vang mat ctia nhom methoxyl, v61 mot proton singlet cua
olefin vong thom tai do dich chuyén &n 6,69 (1H, s, H-5) va mot nhom 3-hydroxyl-3-
methylbutyl (Bang 1). Do dd, hai tin hiéu proton con lai ctia mot hé ghép cap AX tai
do dich chuyén &y 6,20 (1H, s, H-4) va 6,10 (1H, s, H-2) thude vé vong B cua (II).
Nhén dinh trén dugc xac nhén bdi cac tuong tac HMBC cua proton H-4 (8n 6,20) t6i
cac cacbon C-9a (8¢ 104,1)/ C-2 (3¢ 98.6)/ C-3 (8¢ 165.8)/ C-4a (8¢ 158.6); va cua
proton H-2 (81 6,10) t6i cac cacbon C-9a (8¢ 104,1)/ C-1 (3¢ 164.,9)/ C-3 (¢ 165,8)/ C-
4 (3¢ 93,9). Tuong tu nhu (T), vi tri cua nhom 3-hydroxyl-3-methylbutyl tai vi tri s6 8
duqcchﬁng1nhﬂ1b6icéotuongtécbéicéctuongtécIikﬂBClﬁrcéc;moUnlcﬁanhénl
metylen tai 6y 3,42 (H-1') toi cde cacbon tai ¢ 142.2 (C-7), 131,1 (C-8), va 111,3 (C-
8a). Dua vao cac phan tich trén, cAu trac cia hop chat (II) dugc xac dinh la 1,3,6,7-
tetrahydroxy-S—(3—hydroxy-3—methylbutyl)-xanthon, mot hop chit méi 1an dau duge
phan 1ap va duoc dat tén riéng la garcinoxanthon T.

Xéc dinh cdu tric ctia hop chat (XI1)

Hop chat (1)) thu duge dudi dang chét ran vo dinh hinh, mau vang.

Trén phd khéi lugng phan giai cao phun mu dién tir (HR-ESI-MS) xuat hién pic
ion gia phan ttr tai m/z 431,1688 [M-H]" (tinh toan ly thuyét cho cong thirc Ca3Ha7Os
m/z: 432,1784); két hop véi cac dir liéu phd NMR cho phép xac dinh cong thirc phan
tir cta hop chét (IIT) 1a Ca3HagOs.

Pho tr ngoai (UV) va hdng ngoai (IR) cta (III) tuong dong véi cac dir liéu phé)
twong Ung cta cac hop chét c6 khung xanthon khac la () va(l). Trén phé "H NMR
cta (III) xuat hién céc tin hiéu proton tuong tw nhu cua (I) bao gom: hai proton singlet
cua cac olefin vong thom tai do dich chuyén on 6,53 (1H, s, H-5) va 6.10 (1H, s, H-4).
Ngoai ra, twong tu nhu (I) va (II) cac pho 'H va *C NMR cua (1) cling da xac nhan
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st ¢6 mit ciia 2 nhom 3-hydroxyl-3-methylbutyl [2] (Bang 2). D&t liéu phd lién quan
dén vong A cua (III) hoan toan tuong tu nhu cua (II) (Bang 1, 2). Do do, cac tin hiéu
con lai cia mdt nhom 3-hydroxyl-3-methylbutyl va mdt proton dang singlet tai dn 6.10
thudc vé vong B ctia (IIX). Vi tri cua nhom 3-hydroxyl-3-methylbutyl tai vi tri s6 2 clia
vong B dugc chimg minh boi cac tuong tac boi cac twong tac HMBC tur cc proton cua
nhom metylen tai dn 2,58 (H-1") t61 cac cacbon tai d¢ 161,5 (C-1), 103,9 (C-2), va
163,3 (C-3). Dya vao céac phan tich trén, cAu truc cua hop chat (1) dugc xac dinh la
1,3,6,7-tetrahydr0xy-1,8-di(3-hydroxy-3-methylbutyl)-xanthon, mot hop chit méi lan
dAu dugc phan 1ap va dugc dat tén riéng la garcinoxanthon U.

Bang 2: S6 liéu phd 'H va *C NMR clia cac hop chét (111) va (IV)

Hop chat (11) Hop chat (IV)
Vitri Su mult., (Jin Sc ou mult., (J in Hz) dc
Hz)
1 161,5 161,8
2 103,9 103,9
3 1633 | 163.8
4 6,10, s 93,1 0,23,s 93,3
4a 156,1 156,2
5 6,53, s 101,1 6,68, 102,8
6 153,1 156,9
7 141,8 1448
8 130,7 139,9
8a 112,2 112,3
9 183,4 183,3
9a 111,8 112.3
10a 154,1 158,0
i 2,58,t,7,2 18,5 2,67,t,7,6 18.5
2! 1.61, m 43 4 1,65, m 43 4
3 72,0 71,9
4 1,21, s 290 1,27, s 29,1
5 1,21, 29,0 1,27, s 29,1
1" 3,27, m 23,1 3,38, m 23,7
2" 1,70, m 44,3 1,73, m 45,7
3" 72,3 72,0
4" 1,26, s 29,2 1,33, s 29,2
5" 1,26, s 29,2 1,33, s 29,2
7-OCH; 3,82, s 61,7 |

Xéc dinh céu tric ctia hop chét (IV)

Hop chat (IV) thu dugc dudi dang chét ran v6 dinh hinh, mau vang.
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Trén phd khdi lugng phan giai cao phun mu dién tr (HR-ESI-MS) xuit hién pic
ion gia phan tu tai m/z 445,1847 [M-HJ (tinh toan ly thuyét cho cong thirc CaaH290s
m/z: 432,1784). Két hop voi cac dir liéu phd NMR cho phép xéac dinh cong thirc phan
tir cia hop chét (IV) 1a Ca4H300s, nhiéu hon KLPT cua (III) 1a14 dvC.

Dit liéu phd 'H va '3C NMR ctia (IV) twong tu nhu cua (IINngoai trir su xuét
hién thém mot nhom methoxyl tai S 3,82 (3H, s, OCHs-7), d¢ 61,7. Vi tri cua nhom
methoxyl tai vi tri s6 7 dugc xac nhan boi tuong tac HMBC cua nhom methoxyl tai on
3,82 (OCH3-7) toi cacbon tai 6c 144.,8 (C-7). Nhu vay ¢o thé nhan dinh hop chat (IV)
duoc hinh thanh khi thay thé nhom hydroxyl tai vi tri s6 7 cua (110 bing nhém
methoxyl. Piéu nay hoan toan phu hop voi cac tuong tac HMBC dugc quan sat trén
phd HMBC ciia hop chat (IV). Dua vao cdc phan tich trén, cAu trac cta hop chat (IV)
dugc xac dinh la 1,3,6,-trihydroxy—7-methoxy-1,8—di(3-hydroxy-3-methylbutyl)-
xanthon, m{t hop chAt m&i 14n diu duoc phan lap va duoc dat tén riéng la
garcinoxanthon V.

Tai liéu tham khao

[1] S. Suksamrarn, N. Suwannapoch, P. Ratananukul, N. Aroonlerk, A.
Suksamrarn, J. Nat. Prod. 65 (2002) 761-763.

[2] G.J. Bennett, L.J. Harrison, G.-L. Sia, K .-Y. Sim, Phytochemistry 32 (1993)
1245-1251.

[3] Q. Liu, D. Li, A. Wang, Z. Dong, S. Yin, Q. Zhang, Y. Ye, L. Li L. Lin,
Phytochemistry 131 (2016) 115-123.

[4] W. Mahabusarakam, P. Wiriyachitra, W.C. Taylor, J. Nat. Prod. 50 (1987)
474-478. |
Vi du 2: Thir nghiém hoat tinh e ché DPP
Vat liéu, thiét bi va phwrong phdp nghién citu
Vat liéu

- DPPH (Sigma)

- Dfa 96 giéng nhua (Corning, USA). pippette (eppendorf), may doc ELISA 96

giéng (Bio-rad)

- Chét tham khao: Axit ascorbic (Vit C) cua Sigma, USA

- Céac hoa chét thong thuong khac.

Thiét bi: Can phan tich, may do may doc ELISA 96 giéng (Bio-rad)
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Phuong phap xac dinh hoat tinh chdng oxy hoa biang DPPH

Phuong phap thir nghiém theo sang ché dugc tién hanh theo phuong phap ctia Brand

Williams va cong su (1995) c6 diéu chinh. Cu thé nhu sau:

Mau thtr dugc pha stock trong DMSO, sau d6 dugc pha thanh dai nong do phu hop
véi nudc cAt kht ion. Axit ascorbic duoc st dung lam dbi chung tham khao va
cling duoc pha thanh dai ndng do véi nude cat khi ion
DPPH pha trong metanol (100%) nong do 0,25 pM
Hat mau nghién cuou da pha & cac ndng do vao éng thuy tinh. Thém dung dich
DPPH da chuan bi & trén vao cac bng dd c6 sdn mau nghién ctu (ty 1€ 1:1)
Ong khong c6 mau thtr chi ¢6 1ml nude va 1 ml DPPH
U & ahiét do phong trong 30 phut rdi xéc dinh do hap thu cta dung dich sau phan
Ung tai budc séng 517 nm.
Kha nang trung hoa gbc oxy hoa tu do (Scavenging Activities - SA) sinh ra tu
DPPH ctia mau thir dugc tinh theo cong thire sau:
% SA = (ODdéi chirng — ODmiu thir) ¥ 100/ODasi chimg (%0)

trong do: ODsi chimg - PO hép thu tai giéng khong chita chat thir
ODnéu i DO hdp thu tai giéng chita chat thir
Gia tri SCso (Scavenging Concentration at 50% - ndng do trung hoa dugc 50% gbe

tu do ctia DPPH) s& dugc xac dinh nho vao phf?m mém mady tinh TableCurve2Dv4.

Két qua nghién citu thit nghiém

Két qua thir nghiém duoc thé hién trong Bang 3 sau day.
Bang 3: Hoat tinh trung hoa goc tu do tr thir nghiém DPPH

A A % Hoat tinh
Nong do i i i ,
(ng/ml) | Hop chét Hop chét Hop chét Hop chét Axit ascorbic
@ (1II) (IV) (II) (VitC)
100 34,49 90,88 34,03 81,48 91,76
20 12,73 40,93 7,41 33,61 89,49
4 4,63 12,59 5,23 2,59 23,15
0,8 -1,62 -0,65 -5,23 -1,34 2,22
SCso >100 29,63£1,58 >100 42,48+4,23 8,46+0,70

Két qua trén cho théy, cac hop chét (II) va (1) thé hién hoat tinh v&i SCso tur

7,40 dén 56,70 pg/mL. Chat ddi chung duong ascorbic axit hoat dong 6n dinh trong

thi nghiém.
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Vi du 3: Thtr nghiém hoat tinh gay doc té bao ung thu
Céc dong té bao sir dung trong nghién ctru:
- SK-LU-1: Ung thu phoi ¢ nguoi (human lung carcinoma)
- MCE7: Ung thu vi 6 ngudi (human breast carcinoma)
- HT-29: Ung thu rudt két & nguoi (human colon carcinoma)
Vit lidu, hoa chét va phuong phap nghién ctru
Vat lidu va hoa chat
o Huyét thanh thai bo (Fetal bovine serum - FBS) cta GIBCO, Invitrogen, axit
tricloaxetic (trichloroacetic acid - TCA), sulforhodamin B (SRB) (Sigma) va
cé.c hoa chét thong thuong khac. Chat tham khao la Ellipticine (Merck);
e Dia 96 giéng nhua (Corning, USA), pippette (eppendorf), may doc ELISA 96
giéng (Biotek EXL800);
e Cac dong té bao ung thu do GS. TS. J. M. Pezzuto, Truong Dai hoc Long-
Island (M3, US) va GS. Jeanette Maier, trudng Dai hoc Milan (Italia) cung cép.
Phuong phap nudi cy té bao in vitro
- Céc dong (¢ bao ung thu dugc nudi cdy dudi dang don 16p trong mdi truong
nuoi cdy DMEM voi thanh phan kém theo g6m 2 mM L-glutamin, 10 mM
HEPES, va 1,0 mM natri pyruvat, ngoai ra b6 sung 10% FBS (Invitrogen);
- Té bao duoc ciy chuyén sau 3-5 ngdy vdi ty 1€ (1:3) va nudi trong ta 4m CO; &
didu kién 37°C, 5% COx.
Phuong phép xac dinh tinh doc té bao ung thu (cytotoxic assay) dbi voi té bao nudi
céy dang don 16p
Phuong phap thtr do doc té bao ung thu in virro duge Vién Ung thu Qubc gia Hoa
Ky (National Cancer Institute — NCI) xdc nhén la phép thir do doc té bao chuan nham
sang loc, phat hién cac chit c6 kha nang kim ham su phat trién hodc diét TBUT & diéu
kién in vitro. Phép thir nay duge thuc hién theo phuong phap cua Skekan et al. (1990).
Phép thir tién hanh xac dinh ham lugng protein té bao tdng sd dua vao mat do quang
hoc (OD — Optical Density) do dugc khi thanh phdn protein cla té bao dugc nhudm
béng Sulforhodamine B (SRB). Gi4 tri OD may do dugc ti 1¢ thuan voi luong SRB gén
vGi phéan tir protein, do do lugng té bao cang nhiéu (lwgng protein cang nhiéu) thi gia

tri OD cang 16n. Phép thir duoc thuc hién trong diéu kién cu thé nhu sau:
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- Chét thtr duoc pha tir dung dich g6c (stock =10 mg/mL trong DMSO100%)
thanh cdc dai néng do thich hop bang DMSO10% trong dia pha mau. Cu thé 1a
lay 10 pL tir dung dich gbc pha vao 90 uL dung dich DMSO10%, tron déu dé c6
duoc néng do s6 112 1 mg/mL. Tiép tuc 1am nhu trén va st dung néng do 1 dé
pha lodng 5 1an thu c4c ndng do tiép sau 1a 200-40-8 pg/mL.

- Trypsin hoa té bao thi nghiém @& 1am roi té bao va dém trong budng dém dé
didu chinh mat do cho phi hop v6i thi nghiém la (3x10* t€ bao/mL).

- LAy 20 pL chat thu (dd pha & dia pha mau) voi o cdc nong do o trén dua vao
céc giéng cia dia thir nghiém 96 giéng. Thém 180 pL hon dich té bao da diéu
chinh nong do phu hop (3x10°* té bao/mL) ¢ trén vao cac giéng nay sao cho
nong do chét thtr trong giéng 1a 100 ug/mL; 20 ug/ml; 4 pg/mL va 0.8 pg/m.

- Pia thtr nghiém dugc 0 trong i am 72 gio. Giéng khong c6 chét tha nhung ¢6
té bao (180 pL) s& dugc sir dung lam d6i chung ngay 0. Sau 1 gio, giéng do6i
chimng ngay 0 té bao s& duoc cd dinh bang axit tricloaxetic — TCA 20%.

- Sau 72 gio, ¢ bao duge cb dinh bang TCA 20% trong 1 gio, duge nhuom bang
SRB (0,4% w/v trong axit axetic 1%) trong 30 phat ¢ 37°C, rtra 3 lan bang axit
axetic 1% rdi dé kho & nhiét do phong. 10 mM Tris base khong dugce dém (100
ul) duge thém vao tung giéng dé hoa tan lugng SRB, lac nhe trong 10 phit.

-~ Poc két qua OD ¢ bude song 540 nm trén may ELISA Plate Reader (Biotek).

- Phén tram tc ché su phat trién cua té bao khi c6 mat chat thu sé duoc xéac dinh
thong qua cong thirc sau:

, [ODahét thir = ODngay 0] x 100
% trc ché = 100% -

ODuéi ching am = ODngéyO

- Phép thtr dugc lap lai 3 lan trén dia dé dam bao tinh chinh xéac. Ellipticine ¢ cac
ndng do thir nghiém 1a 10 pg/mL; 2 ng/mL: 0.4 ug/mL; 0,08 pg/mlL duge str dung
nhu chét d6i chimg tham khao;

. DMSO10% luén duoc sir dung nhu déi chimg am. Cu thé la lay 10 uL dung
dich DMSO10% dua vao 190 pL hon dich té bao trong dia thi nghiém (giam
20X). Nhu vy, ndng do cudi cing cia DMSO khi tiép xtc € bao 12 0.5%.

-21-



34905

- Gia tri ICso (néng do uc ché 50% su phat trién) s& dugc xac dinh nho vao phén

mém may tinh TableCurve 2Dv4.

~ Theo tiéu chuan ctia Vién ung thu quéc gia Hoa Ky (NCI), can chiét duogc coi

¢6 hoat tinh t6t voi [Cso < 20 pg/ml. rong khi chat tinh khiét duge coi ¢6 hoat

tinh tot khi ICso< 5 uM [Hughes JP, (2011)]

Két qua nghién ctru

Két qua thi nghiém thé hién trong Bang 4 sau day.

Bang 4: Tac dong gy doc té bao ung thu cta cac mau nghién ctiru

‘ % tic ché

N61}g do Hop chit (I11) Hop chat (IV)

(g/ml) o rua | Hr-29 MCF-7 | SK-LU-1 HT-29 MCE-7
100 26,24 23,71 39.71 22.11 26,13 36,73
20 2.49 4.18 2.50 3.58 2,60 5.75
ICso >100 >100 >100 >100 >100 >100

Nong do Hop chit (1) Hop chit (1)

(ug/mL) | SK-LU-1 | SK-LU-1 | SK-LU-1 | SK-LU-I HT-29 MCF-7
100 101,13 70,88 70,88 70,88 60,30 52.64
20 32,62 29,91 29,91 29.91 17,77 11,11

4 10,56 6,81 6,81 6,81 3,65 6,73
0,8 1,74 2,93 2,93 2,93 4,07 -5,76
ICso | 35,05£3,07 | 50,66+3,60 | 50,66+3,60 | 50,66+3,60 76,19+2,92 | 94,37+3,93
R Elliptici

Nong do Ipticin

(ng/mL) | SK-LU-1 HT-29 MCF-7
100 90,60 96,53 90.67
20 88,76 84.09 77.88

4 50,88 4991 48.75
0,8 21,73 21.45 26,48
ICso 0,39+0,05 | 0,40£0,04 | 0,41+0,04 |

Két qua trén cho thiy, cac hop chit (1) va (XI) thé hién mirc hoat tinh v6i gid tri

1C50 tir 5.88 — 95,73 pg/mL trén céc dong té bao ung thu thir nghiém. Chét dbi chimg

duong Ellipticin hoat dong 6n dinh trong thi nghiém.

Vi du 4: Thir nghiém hoat tinh ha duong huyét

Mau thir nghiém: dich chiét tong chira cac hop chit xanthon theo sang ché dugc

ky hidu la MC1.

Phan dich chiét khac khong phai 1a xanthon duge ky hiéu la TNI.
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Pong vat: chu¢t BALB/c khoe manh, khong mac bénh, dat tiéu chuan thi
nghiém, khong phan biét gidng, c6 khéi luong 19-21g, dugc nudi tai khu nudi dong
vt ciia Vién Cong nghé Sinh hoc. Chudt dugc cho an thic &n tiéu chuén va nuéc udng
tu do.

Ho4 chét: alloxan monohydrat (Sigma Aldrich)

Dung cu thi nghiém: kim cong dau to, kim tiém, céc thiét bi phu trg khac.

Thiét bi xac dinh ndng do glucoza: may do duong huyét OneTouch Ultra

Phuong phéap nghién ciru

Phuong phap gay tang duong huyét

Gay tang duong huyét cho chudt bang cach tiém alloxan monohydrat lidu don
150 mg/kg (pha trong nudc mudi sinh Iy 0,9%), tiém vao trong mang bung theo
phuong phap cia A. Mahdy and N. G. Shehab (2015). Chu6t da dugc nhin doi 18 gio
trude khi tiém Alloxan. Sau 1 gio tiém Alloxan chudt dugc cho an trd lai.

Phuong phap dénh gia hoat tinh ha duong huyét

Duoc tién hanh theo phuong phap cua G. Sivalingam and N. Sriram (2013) ¢o
chinh stra nho, cu thé nhu sau:

Sau 72 gio tiém alloxan monohydrat (chudt duge nhin doi truge do 16 gio) mirc
duong huyét trong méu duge xac dinh bang thiét bi do dudng huyét OneTouch Ultra.
Theo WHO (1985) nhitng con chudt c6 mic duong huyét trong mau 16n hon 150
mg/dL (tuong duong 8,33 mg/L) thi dugc chon dé nghién ctru va duoc phan thanh céc
16 (6 chudt/16) nhu sau:

+1.6 1 (Bbi chimg bénh): ubng nude

+1.6 2 (Dbi ching tham khao): ubng Metformin lidu 100 mg/kg/ngay

+1.6 3 (thtr mau): ubng thir nghiém 1 (TN1) liéu 100 mg/kg/ngay

+ 1.6 4 (thtr mAu): ubng TN liéu 200 mg/kg/ngay

+ 16 5 (thtr mau): uéng MC1 liéu 100 mg/kg/ngay

+ L6 6 (thtr mau): udng MC1 liéu 200 mg/kg/ngay

Cho chudt ubng mau thir hodc nudce trong 7 ngay. Sau 7 ngay xac dinh muc
duong huyét trong mau (chudt dd nhin doi 18 gio trude). Danh gia tac dung cua
hoat chdt dua vao su giam noéng do glucoza trong huyét thanh trudc va sau khi
cho udng hoat chét.

Phuong phéap xtr ly s lieu

-23-



34905

Sé licu duge thé hien ¢ dang X + SE . Su sai khac ¢6 y nghia thong ké khi
P<0,05

Khéi lugng ctia chudt trude va sau khi thi nghiém duge mo ta trong Bang 5 sau

day.
Bang 5: Khdi luong ctia chudt truge khi va sau khi thi nghiém
A1 A Trong lugng chudt
STT L6 tht nghiém thi nghiém (g/con)
Tru’gc khi Sau 72 gio tiém \
tiém Sau 7 ngay
alloxan monohydrat z
alloxan va trude khi udn uong
monohydrat &
1 Péi ching bénh ly 28,63 + 0,90 28,50 £ 1,02 | 26,75 + 1,48
Pdi chimg tham
2 khao (Metformin: 28,40+ 1,22 28,68 + 1,03 | 28,15+ 1,09
100mg/kg/ngay)
5 MCL: 109 28,63 £1.60 28,65+ 1,54 | 26,50 + 1,04
mg/kg/ngay
6 MCL: 209 28,50 + 1,40 28,50 + 1,62 | 28,00+ 1,73
mg/kg/ngay
Muc dudng huyét trong méu
Két qua xac dinh mtc duong huyét trong méu cua céc 16 duoc thé hién trong
Bang 6.
Bang 6. Nong do duong huyét trong mau chudt trude va sau thi nghiém
| Mic duong huyét
STT L6 thu nghiém trong mau
(mmol/L)
Trudc khi udng Sau 7 ngay udng
1 Doi chung bénh ly 16,60 + 3,14 14,45+ 1,26
Doi chung tham khao _
2 (Metformin: 16,38 + 3,62 9,55* + 1,54
100mg/kg/ngay)
5 MC1: 100 mg/kg/ngay 15,93 £3,90 10,38*% 3,21
6 MC1: 200 mg/kg/ngay 16,30 + 4,34 10,33* £2,01

* Sur sai khac co y nghia thong ké so véi d6i chung véi P<0,05

Két qua bang trén cho thay:

Sau 7 ngay udng TN1 litu 100 mg/kg/ngay thi muc duong huyét trong mau tr
16,30 mmol/L. dd giam xudng con 11,80 mmol/L. Sy giam nay so véi 16 chung |

bénh ly la khong su sai khac théng ké (P>0,05).
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Sau 7 ngay ubng TN1 lidu 200 mg/kg/ngay thi muc duong huyét trong méu tir
16,55 mmol/L da giam xubng con 10,90 mmol/L. Sy giam nay so voi 16 chung
bénh ly 1a khong su sai khac théng ké (P>0,05).

Sau 7 ngay udng MC1 lidu 100 mg/kg/ngay thi muc duong huyét trong méau tur
15,93 mmol/LL da giam xubng con 10,38 mmol/L. Su giam nay so v4i 16 chung bénh ly
l4 co su sai khac thong ké (P<0.,05).

Sau 7 ngay ubng MC1 liéu 200 mg/kg/ngay thi mirc duong huyét trong mau tir
16,30 mmol/L da gidam xudng con 10,33 mmol/L. Su gidm nay so voi 16 chtrng bénh ly
14 c6 su sai khac thong ké (P<0,05).

Sau 7 ngdy udng Metformin lidu 100 mg/kg/ngay thi mirc duong huyét trong
mau tir 16,38 mmol/L da giam xudng con 9,55 mmol/L. Sy giam nay so voi 10 ching
bénh Iy 1a c6 sur sai khac thong ké (P<0,05).

Két luan

Mau MC1 & ca hai muc liu 100 va 200 mg/kg/ngay da lam giam mic
duong huyét ¢ chudt bi gdy tang duong huyét bang alloxan monohydrat
& mic 6 y nghia thong ké (P <0,05).

‘Nh&nglqikﬂlcéthédatduqc

Sang ché dé cap dén hop chét ¢6 hoat tinh sinh hoc hitu dung bao gbm hoat tinh
chéng oxy hoa, ha dudong huyét va gay doc té bao, bao gdm nhung khong chi giéi han
&, té bao ung thu phédi & nguoi SK-LU-1, ung thu vii ¢ ngudi MCF7 va ung thu rudt
két & ngudi HT-29 va phuong phép phap 1ap cac hop chét nay tir qua méang cut
(Garcinia mangostana L., Clusiaceae), ngudn nguyén liéu phong phu, san ¢6 & Viét
Nam. Dong thoi sang ché ciing nham dinh hudng cho nhiing nghién clu tiép theo sau
hon vé& cdy Mang cut (Garcinia mangostana L., Clusiaceae), mot cdy thude quy can
duoc dau tu nghién ctru dé tré thanh nguon nguyén ligu quan trong trong bao ché cac

thubc chita bénh ¢ hiéu qua nhat.
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Yéu ciu bao hd
1. Phuong phap phap lap hop chit tir vé qua Mang cut (Garcinia mangostana L.,
Clusiaceae), trong do6 hop chét nay 1a hop chét bit ky trong s6 cac hop chét c6 cong
thire (I) dén (AV):

(11D Iv)
dac trung & chd, phuong phap nay bao gdm céc bude:

i) phoi kho, xay nhé vé qua mang cut, ngam chiét bot thu dugce vai metanol 3 lan

(3x) & nhiét d¢ trong khoang 40 dén 50°C;

ii) cit loai dung moéi dich chiét thu duge & 50°C va ap suit giam dé thu dugc cin

chiét metanol, sau d6 hoa vdi nudc va chiét v6i diclometan;

iii) tién hanh sic ky trén cot silicagel pha thuong d6i voi can chiét diclometan, ria

gia bang hé dung moi gradient diclometan : axeton (100:1 — 0:100, thé tich/thé

tich) thu duge 15 phan doan, dugc ky hiéu lan luet 1a F1 dén F15;

iv) tién hanh phén l4p cac hop chét c6 cong thirc (I) dén (IV) trén day, trong do:
iv.1) tién hanh séc ky phan doan F3 trén c0t silicagel va rira giai bang hé dung
mdi diclometan : metanol (50:1 — 0:100, thé tich/thé tich) thu dugc 12 phéan
doan nhé, dugc ky hiéu 1an lugt 1a F3.1 dén F3.12, va
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o tién hanh sic ky phan doan F3.6 qua cot pha dao YMC-RP-18 v6i hé
dung mdi metanol : nudc (3:1, thé tich/thé tich) thu dugc ba hop chét c6
cong thue (1), (III), va (IV);
iv.2) tién hanh sic ky phan doan F5 trén cit silicagel va rua giai bang hé dung
mdi diclometan : axeton (15:1, thé tich/thé tich) thu dugc 10 phan doan, duoc
ky hiéu lan lugt 1a F5.1 dén F5.10, va
e sic ky phan doan F5.4 (5,5 mg) qua cot silicagel voi hé dung moi
diclometan : metanol (10:1, thé tich/thé tich) thu dugc 5 phan doan nhd,
duoc ky hiéu 1an luot 1a F5.4.1 dén F5.4.5, va
= tién hanh sic ky phin doan F5.4.4 trén cot silicagel va rua giai
béng hé dung moi metanol : nudce (3:1, thé tich/thé tich) dé thu duoc
hqpchétcécéngthﬁc([b.
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