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PANH GIA HOAT TiNH KHANG DONG TE BAO UNG THU PHOI A549

CUA HAT NANO POLYMER BQC o-mangostin
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TOM TAT: Alpha-mangostin (AMG) phan 1ap ttr vo qua méng cut (Garcinia mangostana L.) di
duoc phat hién co nhiéu hoat tinh sinh hoc quy, dac biét la hoat tinh khang ung thu manh. Tuy
nhién, viéc ung dung bi han ché nhiéu do hoat tinh tan trong nudc kém. Dé khic phuc nhuoc diém
nay, mot trong nhig giai phap co thé thuc hién 14 tao dang hat nano c6 kha ning phan tan tot
trong nude. Trong nghién ctru nay, hat nano boc AMG véi chit mang B-cyclodextrin (NMG) da
duoc tao ra voi kich thudc < 50 nm, cé kha nang phan tan tbt trong nudc va cé hoat tinh tc ché
manh sy phat trién cua dong té bao ung thu phdi A549 véi gia tri ICs, dat 4,86 pug/ml. Quan sat
dudi kinh hién vi huynh quang phét hién thiy NMG (NMG) di xam nhap vao té bao tuong ty nhu
AMG tu do. Két qua nhuém nhan cho thiy, xir Iy NMG 1am cho nhén té bao to hon rd rét so véi
dbi ching va AMG tu do. Cac $6 liéu thu duge da chung té dang hat NMG da cai tao dugc tinh tan
cia AMG ma van duy tri duoc hoat tinh khang té bao ung thu.

Tir khoa: Garcinia mangostana, o-mangostin, doc tinh té bao, hat nano, té bao ung thu.

MO PAU

Alpha-mangostin (AMG) (hinh 1) 1&3 mot
chit xanthone dugc phan ldp tir vo qua ming
cut (Garcinia mangostana L.) va da dugc chiing
minh 13 c6 hoat tinh khang khuan, khang nim,
khang viém cao ciing nhu c6 hoat tinh khang
ung thu in vitro trién vong v6i nhidu dong té
bao ung thu (Ee et al., 2006, 2008; Kosem et al.,
2013; Nguyen et al., 2011, 2014, 2015). Tuy
nhién, viéc ing dung céc hoat tinh trong diéu tri
bénh bi han ché do tinh tan trong nudc kém (chi
dat 0,2 pg/ml) (Aisha et al., 2012) Mot trong
nhitng phuong phap dé khic phuc nhugce diém
nay la tao hat nano boc AMG c¢6 kha niang phan
tan tot trong nudc, nhd do cai thién su phan bd
va tang sinh kha dung. Do kich thudéc nhd va
sinh kha dung dugc cai thién, cac hat nano co
thé di chuyén trong mach mau véi thoi gian dai
hon, nho d6 viéc tri li€u s€ hi€u qua hon. Gan
day, hat nano boc AMG (NMG) da duogc tao ra
sit dung nhiéu chit mang khac nhau. Pan-In et
al. (2014) da téng hop hat NMG v&i chit mang
ethyl cellulose va methyl cellulose dé xir Iy vi
khuan Helycobacteria pilory va
Propionibacterium acnes. Mac diu hoat tinh
sinh hoc cua hat da dat dugc nhung kich thuéce
va d6 bén cua hat van cin phai cai tién dé co thé
tmg dung thyc té. Yao et al. (2016) ciing thong
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bao viéc tao hat NMG st dung hé polyethylene
glycol-polylactic acid (PEG-PLA) nhu chat
mang dé xur 1y bénh alzheimer's. Cac tic gia
nhan théy hat nano PEG-PLA véi kich thude
94,26 + 4,54 nm va thé zeta - 32 + 0,43 mV da
cai thién dugc sy phan bd cia AMG trong ndo
va gan cia chudt, dong thoi ciing kéo dai dang
ké thoi gian loai b6 AMG. Gan day, Qiu et al.
(2016) dd cong bd mot hé van chuyén thudc
chéng ung thu méi dua trén hat nano vang. Hé
nay 1a két hop cua hat gold/polyethyleneimine
(AuNPs/PEI) va B-cyclodextrin (CD) dang
sulphate hoéa. AMG dugc boc trong hé
AuNPs/PEI/CD c6 kich thudc hat dat khoang
100 nm va thé zeta cua hat dat + 30 + 3 mV.
Diéu thu vi 1a cac nghién ctru ban dau vé doc
tinh in vitro trén cac dong té bao ung thu tuyén
tién liét PC-3 va DU145 khi xr Iy v6i hat nano
tao dugc da ting 1é€n. Vi viy, cong thirc tdi uu
tao hat nano AMG cho dén nay van can phai
tiép tuc tdi wu. Cho dén nay chwa c6 nghién ciru
nao dé cap dén viéc st dung B-cyclodextrin,
mdt t dugc phd bién trong duoc phdm dé boc
AMG nhim lam ting tinh tan va hoat tinh giy
doc té bao ung thu cia chit nay. Bai bio nay
trinh bay nghién ctru vé tong hop hat NMG st
dung chat mang p-cyclodextrin va dénh gia hoat
tinh gy doc dong té bao ung thu phbi A549.
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Hinh 1. Céu tric hoa hoc cia AMG

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vo6 qua mang cut dugc thu thap tai Binh
Duong, sau khi dugc dinh danh tai Vién Sinh
thai va Tai nguyén sinh vat. Cac nguyén li¢u
nay duogc rira sach, sdy kho & 50°C va nghién
thanh bt min.

Phéan 13p AMG tir vé qua méng cut

AMG tur vo qua mang cut G. mangostana L
trf‘)ng tai Viét Nam dugc phan 14p nhu da mo ta
truoc day (Nguyen & Marquis, 2011). B sach
ché pham dat téi > 98%.

Téng hop hat NMG (NMG)

Phuong phap khuyéch tan dung dich di
duoc st dung dé téng hop hat NMG. Vat liéu
mang B-cyclodextrin dugc st dung trong thi
nghiém nay dé tao hat NMG. Pdy 1 chit mang
¢6 ciu triic don gian, tan tot trong nudc va an
toan sinh hoc, chua dwgc sir dung trong cac
nghién curu tao hat NMG trudc day. Qua trinh
tong hop NMG dugc thuc hién qua 4 budc
chinh gdm: i. Tao dung dich chit AMG; ii. Tao
dung dich chit mang (st dung may Clifton
model SW3H, Nikel-Electro, Hoa Ky); iii. Tao
hat micelle NMG (stt dung may ARE model,
VELP, Italy); iv. Thu dung dich hat NMG.

Xac dinh thé zeta

Hat NMG’duqc xac dinh dién tich bé mat va
do d9 phan bo hat st dung may Dynamic Light
Scattering system (DLS, Zetasizer Ver. 6.20,
Malvern Instruments, Hoa Ky).

Xac dinh Kkich thwéc hat

Hinh thai va kich thudc hat NMG duoc xac
dinh st dung dung may Dynamic Light
Scattering system (DLS, Malvern Instruments,
UK) va kinh hién vi dién tr quét phat xa truong
FE-SEM (Field Emission Scanning Electron

Microscope - FE-SEM, Hitachi-S4800, Nhat
Ban).

Xac dinh ham lwgng AMG trong hat NMG

Ham lugng AMG trong hat NMG dugc xac
dinh bang hé thong sic ky long két hop véi khdi
phd (Agilent 1260 Single Quadrupole LC/MS
System). AMG (Sigma-Aldrich) dugc st dung
lam chat chuidn. AMG chuin dugc hoa tan vao
methanol & nong d6 1 mg/ml sau d6 pha loing
trong methanol ¢ cac nong do khac nhau dé
dung duong chuin. Mau hat NMG ciing duoc
chuan bi theo cach tuong tu. Céc dung dich
duoc tron déu va loc qua mang loc cé kich
thudce 0,45 pm. Ham lugng AMG duogc xac dinh
sir dung phuong trinh hdi qui x4c dinh tir mau
AMG chuin. Cac diéu kién sic ky nhu sau:
column Kromosilk-C18 RP ( 4,6 x 250 mm, 5
um); pha dong: methanol (channel A) va nudc
(channel B) = 95:5; téc do dong: 1 ml/phut,
detector (DAD): 319 nm; nhiét d6 cot: 30°C.

Hoat tinh giy doc té bao ung thw phdi A549
cia NMG

Dong té bao ung thu phdi A549 dwoc mua
tu American Type Culture Collection, Manassas
(Hoa Ky). Té bao A549 dwoc nudi trong moi
truong DMEM ¢6 b6 sung 2 mM L-glutamine,
10 mM HEPES, 1,0 mM pyruvate natri va 10%
fetal bovine serum (FBS; Gibco, Hoa Ky). Hoat
tinh trc ché sy phat trién té bao ung thu phoi
A549 dugc danh gia st dung phuong phap khur
thubc nhuém tetrazolium (MTT) tao thanh san
phim c6 mau formazan. Té bao ung thu (10° té
bao/ml) duge xir Iy 24 gid v6i chit nghién ciru
0 cac néng dd AMG khéc nhau (0; 2,5; 5,0; 10;
20,0 pg/ml) sir dung DMSO dbi véi AMG hoic
nude dbi voi NMG. Sau khi 1, dung dich MTT
0,1 mg duoc thém vao mdi giéng va té bao dugc
i & 37°C trong 4 gio. Mai truong nudi té biao
sau do dugc loai bé va DMSO (150 uL) duoc
thém vao dé hoa tan két tia formazan. Hoat tinh
trc ché 50% sy phat trién cua té bao (ICs) sau
d6 duoc xac dinh.

Pinh gia sw thim nhap ciia NMG vao té bao

Dua trén viéc AMG c6 kha nang phat huynh
quang, dugc kich thich ¢ budc song 445 nm va
phat quang & budc song 480 nm, kha nang tham
nhdp cia hat NMG vao té bao co thé duge quan
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sat tryc tiép khong can sir dung thubc nhudém
huynh quang. Sau khi dugc xu ly 6 gio voi
AMG khong nano hoéa (dang tu do) va hat NMG
o néng do thich hop, mau té bao sau do duoc
rca sach véi PBS va ¢ dinh voi
paraformaldehyde 4% trong 30 phut. Sau do, té
bao s& dugc soi tryc tiép dudi kinh hién vi
huynh quang soi ngugc (IX71 inverted
fluorescent microscope, Olympus, Shinjuku,
Tokyo, Nhat Ban) & d6 phong dai 96X.
Pinh gia anh hwéng cia NMG dén hinh thai
nhén té bao

Té bao A549 sau khi xir Iy v6i AMG khong
nano hoa (dang ty do) va hat NMG & néng do
thich hop s& dugc 0 véi thuéc nhuoém Hoechst
33342 (Sigma) & ndng do 1,6 pM trong 30 phut.
Sau d6 cac té bao dugc rira voi PBS va quan st
nhan du6i kinh hién vi laze quét dong tiéu
(Zeiss LMS 510 confocal microscopy).

KET QUA VA THAO LUAN
Téng hop hat NMG

Nhimg nghién ciru cia ching toi (sér ligu
khong trinh bay & day) da cho thay, trong so cac
vat ligu mang dugc tho nghiém & o-
cyclodextrin, eudragit RL/RS 100 va pB-
cyclodextrin thi B-cyclodextrin cho hiéu qua tao
hat‘ tot hon hén so voi ~céc dang vat li¢u khac.
bicéu nay thé hién & cho hé hat thu dwoc c6 do

Dung dich
nanomangostin

tan tot hon (khong bi két tia sau 10 ngay ché
tao) va co kich thudc nhé hon. Vi thé, chung t6i
da Iya chon B-cyclodextrin véi cong thirc phdi
tron 1 AMG: 2,5 p-cyclodextrin dé tong hop hat
NMG trong nghién ciru ndy. Qua trinh téng hop
hat dugc thyc hién theo quy trinh gdm 4 budc
chinh gom:

Buoc 1: AMG 1mg/ml dugc hoa tan trong
ethanol trong 30 phit & téc do 400-500
vong/phit sir dung may khudy tir.

Buoc 2: B-cyclodextrin 1mg/ml dugc hoa
tan vao nudc va duoc siéu am 2 gid trong bé
situ d&m & nhiét do phong (Clifton model
SW3H, Nikel-Electro, Hoa Ky).

Buoc 3: (tao hat micelle), AMG and dung
dich chat mang dugc tron déu trong 7 gid &
nhiét d6 phong sir dung may khudy tir (ARE
model, VELP, Italy).

Buoc 4: dung dich hat micelle dugc dé qua
dém va ly tim ¢ 5.000 g trong 10 phut dé loai
bo hat khong duoc boc hay khong phan bd déu
trong nugc. Dung dich hat NMG & phan trén tiia
dugc loc qua mang loc 0,2 pm va cit giit &
nhiét d6 phong cho cac thi nghiém tiép theo.

Str dung cong thic tao hat da duogc thiét lap
o trén, dung dich NMG thu dugc c6 mau vang
trong subt (hinh 2). Cac dic trung cia hat da
duoc kiém tra vé hinh thai, kich thudc, thé zeta
va do phd hip thy UV-vis.

Dung dich AMG
trong nudc

Hinh 2. Dung dich NMG thu dugc st dung chit mang p-cyclodextrin

Xac dinh cac dac trung caa hat
Hinh thai va kich thudce hat NMG

Céc thong §6 duoc xac dinh st dung may
DLS va kinh hién vi dién tir quét phat xa truong
FE-SEM. Két qua do trén may DLS (hinh 3)
c}}o thay hat NMG thu duoc c6 kich thudc chu
yeu dat 15-50 nm. Céac nghién cuu trudc day da
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chi ra rang kich thuéc cac hat nano co vai trd
quan trong trong van chuyén thube. Cac hat ¢
kich thudc < 400 nm c6 thé di qua thanh mach
va tap trung & khdi u nho hiéu tmg ting cudong
tinh thim va luu (EPR), nhd d6 cac phan tir
nano c6 thé tap trung & khéi u nhiéu hon so voi
0 mo thuong (Qiu et al., 2016).
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Hinh 3. Kich thudc hat NMG do trén may DLS

) Két qua chup FE-SEM (hinh 4) ciing cho
thay, hat NMG thu duoc cb kich thude < 50 nm.
Nhu viy, cac két qua kich’ thudc hat NMG st
dung DLS 1a phu hop vai két qua FE-SEM.

Thé zeta ciia hat NMG

Do tich dién bé mit cua hat nano cling dugc
quan tdm vi né anh hudng dén do bén cua hat
trong dung dich cling nhu su tuong tac cta hat
v6i té bao. V& mat ly thuyét, thé zeta duge su
dung nhu 13 mét tiéu chi dé danh gia do bén.
Hat NMG duge xéac dinh dién tich bé mat va do
d6 phan bd hat su dung may DLS. Theo ly
thuyét, cac hat ¢ thé zeta > - 40 mV duoc xem
13 bén (Qiu et al., 2016). Trong nghién ctru nay,
thé zeta cia NMG dat > -38 mV, goi y hat
NMG thu duoc ¢6 d6 bén tt (hinh 5).

Zuta Poiental Distrbuton

Ziia Podectia v

Hinh 5. Thé zeta ciia hat NMG do trén may
DLS

Ham lvong AMG trong phdn tr NMG

Ham hwong AMG trén hat duoc xac dinh sir
dung hé¢ thong khdi pho LC-MS. Cac két qua
thu dwoc cho thdy NMG di duoc téng hop
thanh c6éng vi c6 mot dinh xuit hién voi thoi
gian luu (retention time) 25.3 - 25.6 phut cho ca

voi do phong dai 100K

NMG va AMG (s6 liéu khong trinh bay & day).
Ham Ivgng AMG trong dung dich hat nano dat
2,90 + 0,25 mg/ml.

Twong tac ciia AMG véi chdt mang

Quang phd UV-vis ctia chat nghién ciru
trong dai budc song tr 190-400 nm da duoc do
dé kiém tra sy thay d6i vé nhom chuc c6 mit
trong phan tt NMG so v6i AMG. Két qua thu
dugc (hinh 6) cho thdy phd AMG chuén c6 cac
dinh 243, 265, 317 va 352 nm, tuong ung voi
cac lién két C=C; C-O-C; C=0 trong phan tir
chit nay (Ahmad et al., 2013). Trong khi do,
ph6é UV-vis cia NMG thiy c6 sy thay dbi ¢
vung budc song 243 nm, ggi y tuong tac hoa
hoc ndi phan tir gira AMG va chit mang B-
cyclodextrin di xay ra. Dé khang dinh sy thay
d6i, phd hong ngoai (IR) cia NMG can duoc
xé4c dinh dé chimg minh c6 sy thay ddi trong
lién két & nhom chire cy thé.

Tac dung khéang té bao ung thu phdi A549

Cac nghién ctru trude day cua chung t6i da
cho thiy AMG ¢ tac dung rc ché manh su phat
trién ciia mot s dong té bao ung thu, trong dé
c6 dong té bao ung thu phdi (P Thi Tuyén va
nnk., 2012). Dé tim hiéu xem tuong tic cia
AMG v6i B-cyclodextrin c6 anh huéng dén hoat
tinh cia NMG hay khong, hoat tinh giy doc té
bao ung thu phdi A549 cia NMG da duoc kiém
tra. Cac két qua thu dugc ¢ hinh 7 cho thiy
NMG thé hién hoat tinh gdy doc manh lén té
bao ung thu theo cach phu thudc néng do voi
gia tri ICsy dat 4,86 pg/ml cao hon so véi AMG
dang tu do la 2,34 ug/ml, trong khi do B-
clodextrin khong thé hién hoat tinh gy doc (sb
liéu khong trinh bay & day). Nhu vay NMG da
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thé hién hoat tinh khang ung thu in vitro tuong NMG boc AMG di phan tan tdt trong nudc va
tu voi AMG ty do tan trong DMSO, chung té6  van thé hién dugc hoat tinh ctia né.
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Hinh 7. Hoat tinh gay doc té bao cua NMG (#) va AMG (H) 1én dong té bao ung thu phdi A549

A
Hinh 8. Kha ndng xdm nhap cia NMG vao té bao ung thu phoi
A. DBo6i chung; B. AMG; C. NMG.
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Hinh 9. Hinh thai nhan té bao khi xtr ly voi AMG va NMG
A. bdi chung; B. AMG; C. NMG.
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Kha niing xdm nhip cia NMG vao té bao
ung thw phoi

Két qua quan sat sy phat quang cia AMG
va NMG trong té bao ung thu di xu Iy véi cac
chit nay so v6i ddi ching & hinh 8 da cho thay
té bao ddi chirng khong c6 kha ning phat quang
trong khi té bao dugc xir Iy v6i AMG va NMG
¢6 kha ning nay. Piéu dé ching t6 AMG tan
trong DMSO va NMG tan trong nude da xdm
nhap vio té bao. Két qua nay ciing giai thich tai
sao NMG co6 kha ning giy doc té bao A549
twong ty nhu AMG ty do.

Hinh thai nhan té bao khi xir Iy v6i AMG va
NMG

Quan sat hinh thai nhan (hinh 9) c6 thé nhan
thdy rang & miu xir Iy véi AMG ty do (B), hinh
thai nhan khong c6 nhiéu khéc biét so voi mau
d6i chirng (A). Tuy nhién & mau té bao co xir Iy
NMG (C) thi nhdn té bao to hon rd rét so véi
d6i chimg va AMG tu do. Pidu d6 ching to
NMG di anh huéng dén hinh thai va kich thudc
ctia nhan té bao. Phat hién nay c6 thé lién quan
dén kha ning cam ung apoptosis cia AMG &
cac té bao ung thu nhu da duoc théng bao trude
day (Li et al., 2014).

KET LUAN

Nghién ctru di giai quyét dugc van dé ting
kha nang phan tan trong nudc cia AMG nhung
van duy tri dugc hoat tinh sinh hoc cia nd. Céc
két qua thu duoc goi ¥ kha nang ing dung cta
chit nay & dang hat nano dé xir Iy cac bénh khac
nhau trong d6 cé ung thu.

Loi cim on: Nghién ctru dugc hd tro vé kinh

phi tr du 4n TWAS, mid s6 14-062
RG/BIO/AS G va NAFOSTED, mi s6
2/2017/106/HDTN.
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CYTOTOXICITY OF a-mangostin ENCAPSULATED
POLYMERIC NANOPARTICLES AGAINST LUNG CANCER CELLS

Nguyen Thi Mai Phuong'?, Tran Dai Lam’, Ta Thu Mai', Nguyen Trung Hop'

'Institute of Biotechnology, VAST
“Institute of Material Sciences, VAST

SUMMARY

Alpha-Mangostin (AMG) isolated from Garcinia mangostana L., has been intensively reported to possess
potent anti-cancer properties. However its clinical application is limited due to poor aqueous-solubility. Here,
we successfully synthesised and characterised water-soluble B-cyclodextrin-coated AMG (NMG) with size of
<50 nm and zeta potential of -38 mV. The changes in spectra of NMG compared to NMG suggested an
interaction between AMG and the carrier 3-cyclodextrin. Similar cytotoxic activities against lung cancer cells
A549 of water-soluble NMG and organic-solvent soluble AMG were found with ICs, of 2.34 and 4.86 pg/ml,
respectively. Moreover, observation under fluorescent microscopy indicated that NMG was taken up into the
cancer cells and clearly affected nuclear morphology. The obtained data demonstrates that the synthesized
NMG improves bioavailability of AMG while maintains its anti-cancer activity.
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