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DANH GIA KHA NANG NHAM DICH IN VITRO TE’ BAO
UNG THU DAI TRUC TRANG TU HE VAN CHUYEN

NANO Th**- MONOCLONAL ANTIBODY (RT)

EVALUATION OF POTENTIAL TARGETING IN VITRO TO COLORECTAL CANCER CELL

FROM NANO Th** - MONOCLONAL ANTIBODY (RT) TRANSPORT SYSTEM

Lé Nhat Minh®, V& Trong Nhan®, D6 Thi Thao,
Tran Thu Hwong 2, Phung Thi Kim Hué*”

TOMTAT

Trén thé gidi, ung thu dai truc trang voi ty 1& mac hang ndm 12 1,7 triéu nguoi, day 1a mot van d& s khde toan
cAu [1], duoc dénh gid nhigu thir hai voi khoang 6,3 triéu ngudi mac va 860.000 ca tir vong trong nam 2018 [2].
Phuong phap digu tri hién nay thudng dé lai nhigu di chiing va tac dung phu. D& han ché céc anh hudng nay, dem lai
str dé chiu cho bénh nhén thi can ¢ hé van chuyén hurdng dich danh ddu cac té bao ung thur dai truc trang, phét hién
chiing dé khoanh viing trwrde khi hda tri va xa tri. Nghién cihu nay héng dén danh gia hé van chuyén (ET) hudng dich
thong qua viéc RT danh dau duoc t€ bao ung th dai truc trang, c6 hiéu suat cao ma khong danh déu té bao lanh.
Nghién ctu da st dung hé thing quang ph6 hbng ngoai bién ddi fourier Impact 410 NICOLET dé xac dinh hé vén
chuyén ¢6 kha nang phat quang, st dung ki thuét flow cytometry dé xac dinh s6 luong té bao dugc danh déu,... Két
quA dA chi ra réng, trong diéu kién in vitro, hé van chuyén ET d& danh dAu diroc t€ bao ung thu dai trc trang chiém
26,89% so v6i ddi chiing, trong khi d6 ching khong hé danh dau té bao lanh. Bay la co sé mé ra mdt hudng nghién
clru mdi vé tinh huéng dich trong diéu tri ung thy dai truc trang dap ng dwrgc muc tiéu tim kiém vat liéu nano huynh
quang mai d& khdng ché can bénh nguy hiém cliacac nha khoa hoc hién nay.

Tir khda: lon Th**, hé van chuyén, ung thu dai truc trang, danh dau té bao ung thur.

ABSTRACT

Colorectal cancer is a major global health problem with an annual incidence of 1.7 million worldwide [1]. Around
6.3 million people in the world live with colorectal cancer which is the second most diagnosed cancer estimated to
have caused around 860,000 deaths in 2018 [2]. Conventional treatments of colon cancer have left several undesired
aftereffects. In order to limit these side effects and give relief for the patient, it is necessary to have a targeted
transport system highlighting colorectal cancer cells for localization before chemo- and radiotherapy. This study aims
to evaluate the target transport (ET) system through RT marking with high-yield on colorectal cancer cells over
normal cells. The study used variable infrared spectroscopy system (Fourier Impact 410 NICOLET) to determine the
luminescence of transport system, flowcytometry to determine the number of marked cells. The results demonstrated
that the ET transport system in vitro gave marks on 26.89% of colorectal cancer cells compared to the control, while
they did not pinpoint healthy cells. It lays the basis for a new targeting approach in the treatment of colorectal cancer
to meet a demand for finding new fluorescence nanomaterials to control the deadly disease nowadays.
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1.GIOI THIEU

bai triec trang con dugc goi
la rudt két hay rudt gia, né nam
phia du6i tir 5 dén 6 feet (tlr 1,5
dén 1,8m) cua hé théng tiéu
hoéa. BPoan cudbi tr 8 dén 10
inch (tr 0,2 dén 0,25m) cua
rudt két la tryc trang.

Tai Viét Nam, ung thu dai
tric trang hién dang xép thiv 5
trong s6 cac loai ung thuv phé
bién nhat, di*ng sau ung thu
gan, ung thr phoi, ung thv da
day va ung thu va. Theo thdng
ké clla WHO, nam 2000, s6 ca
mé&c mdi ung thu dai tric trang
& ca 2 gi6i 1a 5.400 ca, dén ndm
2010 la hon 13.000 ca va dén
nam 2018 da tiang lén gan
15.000 ca mac mai, chiém ti lé
13,4/100.000 dan, gap gan 3
lan trong vong 18 nam, trong
do c6 gan 9.300 ca ttr vong [3].

Ung thu truc trang hinh
thanh tr cadc u nhé do té bao
lanh tinh, sau d6é bi viém
nhiém, té bao bj dot bién tre
thanh nhitng khoi u 4c tinh va
phat bénh. O giai doan sém,
ung thu dai truc trang thuong
khong c6 bi€u hién ré rang
khién nguoi bénh chd quan,
lam twdng véi nhiéu bénh ly
duwong tiéu hoa khéc, co t¢i 70 -
80% bénh nhan ung thuv dai
trvc trang & Viét Nam duoc
phat hién bénh & giai doan
muon [3].
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Pé diéu tri ung thu dai truc trang sau khi phat hién,
ngudi bénh can dugc phau thuat cat bo khéi u rdi st dung
liéu phap hoéa xa tri, bén canh viéc diét té bao ung thu thi
chdng con lam t6n hai dén céc té bao binh thuong gay ra
cac tac dung phu. Hon nira, viéc truyén hoa chat hay hoa tri
diét té bao ung thu bi phat tan sau phau thuat lai khéng
x&c dinh duwgc vi tri nén thuong tac dong trén toan than,
gay ra nhiéu hé luy cho nguoi bénh. Vi vay, hiéu qua diéu tri
thwong thap déi véi nhitng bénh nhan c6 co dia yéu.

Viéc str dung cdng nghé nano truyén théng trong diéu
tri ung thu la cai thién dugc dong hoc va giam doéc tinh
toan than cla hoa tri lieu théng qua viéc nham muc tiéu
chon loc va dwa céac thude chéng ung thu nay dén cac khoi
u [4]. Yu diém cda chat mang nano la chdng co thé lam
tang chi so diéu tri tdng thé cla thudc dwgc phan phoi
thdng qua cac phuong phap nano trong hoéa tri liéu duoc
boc hodc két hop véi bé méat cldia hat nano [4]. Viéc cung
cdp c6 chon loc cac nén tang tri liéu nano phu thudc chu
yéu vao viéc nham dich thu ddng clia cac khdi u théng qua
hiéu (rng tang tinh tham va duy tri [5]. Viéc td hop khang
thé dac hiéu véi vat liéu Tb** phat quang tir dat hiém dé tao
hé van chuyén RT, phat hién té bao ung thu dai trang la
mot trong nhitng y twdng méi nham hd tro dac lvc trong
viéc diéu tri can bénh ung thr nguy hiém nay.

Theo bao c4o nghién cru cila M. Le va cs [6] da chi ra
rang, ion Tb** tir dat hiém c6 thé tao duoc vat liéu nano
(TbPO,H,0) phat quang, cé cdu trac tinh thé dang
hexagonal cla Terbium phosphate monohydrate. Phd
huynh quang ctia TbPO,H,0 tai pH = 2, G & 200°C, 24 giv
duoc boc 16p Silica gdn nhém NH, duoc kich thich tai bwdc
s6ng 370nm la 570nm. Khi t6 hgp khang thé khang CD133
v6i TbPO,-NH, (da chirc ndng héa bé mat) va G véi té bao
ung thu dai tric trang, phé huynh quang dwoc do trén hé
iHR55 (Jobin-Yvon) & buéc séng 355nm cho thay cé su phat
guang manh,

Vay, hé van chuyén chuéa nano Tb** véi khang thé don
dong khang CD133 (ET) c6 kha nang danh dau té bao ung
thu dai tric trang v6i hiéu suét 1a bao nhiéu?. Liéu chiing c6
danh dau duoc té bao lanh hay khdng?. La nhitng cau héi
ma nghién ctu nay dat ra trong muc tiéu huéng dich in
vitro tir hé van chuyén ET.

2. VAT LIEU VA PHUONG PHAP
2.1.vatliéunghién ctru

- Dong té bao ung thv dai truc trang & nguoi (HT-29); Té
bao lanh dai tryc trang & ngudi (CCD-18Co) dwgc cung cap
b&i GS.TS. Chi-Ying Huang, Bai hoc Qudc gia Yang-Ming, bai
Loanva TS. P. Wongtrakoongate, Bai hoc Mahidol, Théai Lan.

- Méi truong DMEM, huyét thanh phdi bo (FBS), khang
sinh (antibiotics-antimycotics), trypsin-EDTA duwgc nhép tw
Invitrogen (Carlsbad, CA, USA). Khang thé Human CD133
monoclonal antibody conjugated with FITC (Invitrogen;
Carlsbad, CA, USA). Cac héa chat khac duoc cung cap béi
Sigma Aldrich (St. Louis, MO, USA).

- Hé van chuyén ET clia nhém téc gia ché tao trudc khi
thyc hién nghién ctru nay [6].
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2.2. Phrvong phap nghién ctru

- Phuong phap nubi cdy dong té bao in vitro (theo
thuong qui cla Ngan hang t€ bao ATCC (American Type
Culture Collection, US)

T€ bao ung thu dai tryc trang (HT-29), t€ bao lanh (CCD-
18Co) dwgc nudi cay trong moi trurng DMEM cé thanh phan
kem theo gom 2 mM L-glutamine, 10mM HEPES va 1,0mM
sodium pyruvate, b6 sung 10% huyét thanh phoi bo (fetal
bovine serum, FBS). Té bao dugc cdy chuyén sau 3 - 5 ngay
voi ty 1€ (1:3) va nudi trong tt dm & diéu kién 37°C, 5% CO,.

- banh dau té bao ung thuv va té bao lanh tir hé van
chuyén ET

+ Phuong phap nhudm té bao

Dé xac dinh duoc kha nang phat quang sau khi gén t6
hop RT dé danh dau vao cac loai té bao trong nghién ctu
nay, nhom tac gia ti€n hanh nhuém té bao.

Quy trinh:Té bao ung thu dai truc trang (HT-29) duwoc
duwa vao cac giéng clia dia 96 giéng véi nong doé 10000 té
bao/giéng va nu6i 6n dinh trong ti &m 37°C, 5% CO, trong
24 gio. Sau d6 loai bé méi tredng va cd dinh té bao bang
formaldehyte 10% trong 10 phat & nhiét do phong.
Formaldehyte sau dé~du’0c loai bé va té bao duoc rira lai 3
lan bang PBS. 10pl mau dugc hoa trong 190l PBS va duoc
dwa vao moi giéng té bao cua dia thi nghiém. Té bao ti€p
tuc dwgc 0 ¢ 4°C trong 1 gio.

Lrong mau khéng gén vao té bao duoc loai bo va rira lai
bang PBS thém 3 lan.

Sau d6 100 pl PBS dugc thém vao cac giéng trudc khi
té bao dwgc quan sat & kinh hién vi huynh quang
Olympus Scan”R (Olympus Europa SE & Co.KG, Hamburg,
DE - Vién Hoa hoc thubc Vién Han lam Khoa hoc va Céng
nghé Viét Nam).

+ Phuong phap xac dinh s6 lvgng té bao dugc danh dau
(théng qua gan marker bé mat CD133 bang ki thuat phan
tich dong chay té bao - flowcytometry)

Té bao ung thu dai trec trang & nguoi, té bao lanh
duoc duwa ra dia 6 giéng va nudi qua dém trong td dm
37°C, 5% CO,.

Sau 24h, té bao duoc tach khoi day giéng bang Trypsin-
EDTA va thu vao éng falcon.

T€ bao dwgc hoa trong méi trvong DMEM c¢6 chira 2%
FBS sau dé b6 sung thém TbPO,.H,0.silica -NH, hodc hé van
chuyén ET, hodc khang thé khang CD133-FITC & 4°C trong
10 - 15 phat va tranh anh sang.

S6 luvgng té bao dugc danh dau huynh quang/phat
quang nho' gan két marker bé mat CD133 (trén téng s6
10.000 - 12.000 té bao dém) dugc phan tich bang hé théng
flow cytometry Novocyte (ACEA Bioscience Inc.) va phan
mém NovoExpress.

2.3. Xrlis6 liéu

Cac s liéu duoc phan tich, xtt Iy qua phan mém Excel

2010 va biéu dién dudi dang s6 trung binh + dd léch chuan
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(SD). Kiém dinh gia thuyét vé gia tri trung binh ctia hai mau
bang test théng ké. Cac théng s duoc tinh toan, xi ly bang
phan mém PKSolver.
3. KET QUA VA THAO LUAN

- banh dau té bao ung thv dai truc trang (HT-29)
bdng hé van chuy&n ET

Tién hanh danh dau té bao ung thu (HT-29) véi hé van
chuyén ET. K&t qua thu dwgc & hinh 1 cho thay, té bao HT-
29 khi t6 hgp véi hé van chuyén ET da duoc phat hién dudi
kinh hién vi huynh quang nho sy phat quang manh. Doi
chirng &m chwa cho thay hinh anh té bao twong (ng. Mau
déi ching la khang thé CD133-FITC c¢6 dd phat quang
manh. Két qua thu duoc trong nghién ctru nay pht hop voi
nghién ctru ctia M. Le va cs [6].

ThPO,.H,0.silica-NH,

Hé van chuyén ET

B6i chiing am

Hinh 1. Hinh anh t& bao HT-29 duoc nhudm véi cac mau ToPO,.H,0.silica-
NH,; H& van chuyén ET; CD133-FITC va ddi chiing khdng nhudm trong 1 hva quan
sét bang hé thdng kinh hién vi huynh quang Olympus Scan”*R (Olympus Europa
SE & Co.KG, Hamburg, DE)

- Panh ddu té bao lanh (CCD-18Co) bang hé van
chuyén ET

Tién hanh G té bao lanh (CCD-18Co) va nhuém véi cac
vat liéu phat quang, qua quan sat bang hé théng kinh hién
vi huynh quang Olympus Scan”R cho thay, hé van chuyén
ET chua danh dau duwgc té bao lanh théng qua sy phat
guang, diéu nay thé hién, ET ctia nghién ctru nay chi danh
dau dugc té bao ung thu dai tryc trang. T dé cho thay,
chdng cé tinh huéng dich, chi td hop, lién két véi té bao
ung thv ma khéng lam anh hwéng dén té bao binh thuvong
clia co thé.

ThPO,.H,0.silica-NH,

CD133-FITC
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Hé van chuyén ET
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CD133-FITC

Bai chiing am
Hinh 2. Hinh &nh t& bao CCD-18Co diroc nhudm véi cc mau ThPO, H,0.silica-
NH,; H& van chuyén ET; CD133-FITC va d6i ching khong nhudm trong 1 h va quan
st bang hé thdng kinh hién vi huynh quang Olympus Scan”*R

- Hiéu suat danh dau huynh quang cac loai té bao
bang hé van chuyén ET

Pé danh gia kha nang danh dau té bao cla hé van
chuyén RT, nghién cru nay da st dung Ki thuat phan tich
dong chay té bao (Flowcytometry), cé sir dung khang thé
don dong CD133-FITC lam d6i chitng. K&t qua thé hién qua
bang 1 va hinh 3.

Bang 1. Hiéu suat danh dau té bao ung thu dai tryc trang va té bao lanh

Luong t€ bao dugc phat hién
Mauvat lieu _ (gan m‘arker (?D133) (%)
Té bao ung thw dai tryc trang Tébio lanh
(HT-29)
ET 26,89+ 1,27 0,85+ 0,07
ThPQ,.H,0 @silica -NH, 0,57+0,03 0,54+0,03
CD133-FITC 82,24+ 159 1,17 +0,06
Bai ching khong nhudm 0,31+0,09 0,23+0,07

K&t qua cho thdy, hé van chuyén ET da danh dau duoc
26,89% t€ bao ung thu dai tryc trang (HT-29). Bén canh dé,
céc t6 hop vat liéu cling nhw déi chiing duong la CD133-
FITC chuva danh dau va phan biét dugc té bao lanh. Nhw
vay, hé van chuyén ET da cho thdy tinh hwéng dich trong
danh déu té bao ung thuw. Nhirng két qua ban dau nay con
can duoc ti€p tuc nghién cru, hoan thién vé dd bén, do an
toan, cling nhuv mé réng danh gia trén cac loai té bao ung
thu khéc va nghién ctru in vitro.
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(C)bai chiing am
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Hinh 3. Phan tich dong chay t€ bao dé xac dinh s6 luong t€ bao HT-29 va
CCD-18Co durgc danh ddu huynh quang bang céc vat liu: (A) Hé van chuyén ET
(B) CD133-FITC, (C) ddi chiing am

Chen va cong s [7] c¢6 st dung khang thé khang
EpCAM, mét protein xuyén mang va dugc xem la cé vai tro
truy@n tin hiéu trong qua trinh di chuyén, tang sinh va biét
hoa clia té bao, dé td hop vai ti€u phan copolymer 3 hop
phan (triblock copolymer-poly(ethylene oxide)-block-
poly[2-(disopropylamino)  ethyl  methacrylate]-block-
poly(acrylic acid) (PEO43-b-PDPA76-bPAA17) dé van
chuyén thud6c/siRNA (¢ ché quan thé té bao biéu hién
EpCAM. Tuy nhién, t6 hgp nay c6 yéu diém la khéng cé yéu
t6 dé danh dau té bao ung thr mot cach dong thoi do vat
lieu mang (carrier) khéng c6 tinh chat phat quang. Hoac
gan day nhat, mot bao cao cla Lu va cdng su [8] vé viéc st
dung vat liéu nano tlr 5 nguyén t6 dat hiém dé tang cuong
dd nhay phong xa nham ting hiéu qua diét té bao ung thu
n&o in vitro. Nhu vay, viéc slr dung vat liéu nano tlr Tb* t6
hop khang thé khang CD133 tao hé van chuyén ET dé phat
hién té bao ung thw dai truc trang (HT-29) cling cé thé la
budc tién dau tién dé ¢ng dung nhitng dac tinh qui clia
nguyén té dat hiém nay vao diéu tri huéng dich doi véi té
bao ung thu.

4. KET LUAN

Hé van chuyén ET t6 hop voi té bao ung thu dai truc
trang (HT-29) phat quang manh khi quan sat dwai kinh hién
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vi huynh quang va phan tich béng ki thuat flow cytometry
da xac dinh hiéu suét danh dau dat 26,89%; v¢i té bao lanh
(CCD-18Co) khong bi danh dau, cho thay, trong diéu kién in
vitro, hé van chuyén ET cd tinh hudng dich té bao ung thu.
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