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Tom tat

Indoleamine 2,3-dioxygenase (IDO1) 1a mot enzym chira nhan hem, dong vai trd chu yéu trong qua trinh chuyén hoa
tryptophan thanh kynurenine. Do chirc ning rc ché mién dich ciia enzym IDO1, mét s6 liéu phap mién dich ung thu tap
trung vao viéc nghién ctru va phat trién cac chat e ché enzym nay nham khéi phuc lai ndng do tryptophan va chirc niang
cta té bao mién dich. Dya trén cAu tric da duoc xéac dinh rd cua vi tri hoat dong cua IDO1 va vai tro then chdt cta khung
indazole d6i v6i hoat tinh (rc ché IDO1, chung t6i da thiét ké va tdng hop mot nhom chét e ché IDO1 méi chira khung
indazole. Cac thir nghiém in vitro cho thy trong nhom dan xuét nay, hop chat C7 c¢6 tiém nang e ché sy phat trién cua
té bao ung thu. Trong nghién ctru nay, ching t6i lam rd co ché chong ung thu cta hop chat C7 trén té bao ung thu ha
hong. Két qua cho thdy C7 thé hién doc tinh trén té bao ung thu ha hong FaDu trong khi an toan vdi té bao gbc tuy ring
ngudi HDPSC va khong co doc tinh d6i véi té bao ung thu vi MCF7. Vé co ché phan tir, C7 wc ché su sinh truong va
phat trién cua té bao FaDu thong qua viéc (rc ché sy biéu hién cta cac enzyme kinase phu thugc Cyclin va Cyclin - hai
loai protein chu chét diéu hoa chu ky té bao. O nong do cao, C7 tin cong va gay ra sy dit gdy DNA khong hdi phuc dan
ti qua trinh gdy chét té bao theo chuong trinh. Thém vao d6, C7 con tc ché hoat dong di chuyén va xam lan cta té bao
FaDu. Céc két qua trén cho thiy hop chét C7 1a hop chét trc ché IDOI tiém ning, thé hién hoat tinh chéng khdi u manh
trén té bao ung thu ha hong.

Tir khoa: ung thu ha hong, cac chét tre ché IDO1, tre ché chu ky té bao, rc ché su di can va xam lan té bao
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Abstract

Indoleamine 2,3-dioxygenase (IDO1) is a heme-containing enzyme mainly responsible for the metabolism of
tryptophan to kynurenine. Due to its immunosuppressive function, the inhibitors of IDO1 have been intensively developed
for the re-activation of anti-cancer immune response. Based on the well-known structure of IDO1 active site and a crucial
role of indazole moiety for IDO1 inhibition activity, we synthesized a novel group of designed indazole-containing IDO1
inhibitors. In vitro experiments demonstrated that among this group of derivatives, compound C7 possesses potential
inhibitory effects on cancer cell growth. In the present study, we elucidated the anticancer mechanisms of compound C7
on hypopharyngeal cancer. The results showed that C7 expressed cytotoxic effects on hypopharyngeal cancer cells FaDu
while human dental pulp stem cells HDPSC and breast cancer cells MCF7 were tolerant to C7 treatment. At the molecular
level, C7 inhibited FaDu cell proliferation by suppressing the expression of Cyclins and Cyclin-dependent kinases (cdk),
which are key regulators of cell cycle progression. At higher concentrations, C7 induced irreversible DNA damage,
leading to the activation of programmed cell death. In addition, C7 significantly inhibited migration, and invasion of FaDu
cells. Collectively, these findings indicate that compound C7 is a promising IDO1 inhibitor and exhibits potent antitumor
activity on hypopharyngeal cancer.

Keywords: Hypopharyngeal cancer, indoleamine 2,3-dioxygenase inhibitor, cell cycle arrest, migration and invasion

inhibition

1. Giéi thi¢u

Indoleamine 2,3-dioxygenase 1 (IDOI) la
mot enzym oxi hod-khtr chtra nhan hem, dong
vai tro quan trong trong viéc khaoi phat va xtic tac
qua trinh chuyén héa tryptophan thanh
kynurenine. Sy suy giam ndéng do tryptophan
cung véi su tich lily cac chat chuyén hoa cua
tryptophan trong vi méi trudng khbi u gay te ché
cac té bao T chirc ning (effector T cells) va 1am
tang cudng hoat tinh cua té bao T diéu hoa
(regulatory T cells), tir d6 thuc day té bao ung
thu né tranh sy giam sat ctia hé mién dich. IDO1
duoc biéu hién & mic cao trong hon 50% céc
loai khéi u [1]. Nhiéu nghién ctru da chi ra mbi
lién quan gitra sy biéu hién qua mirc ciia IDOI,
vbn duoc cam Gng bai phan ung viém cuc bd
trong khéi u, véi hién tugng khang da thudc, tién
luong x4u va ty 1é song thap ¢ nhiéu loai ung thu
khac nhau [2-4]. Do tac dung trc ché mién dich
manh mé caa IDO1, nhiéu nghién ctru dang duoc
trién khai nham phat trién cac chét trc ché IDO1
tiém ning dé dua vao thir nghiém 1am sang trong
diéu tri ung thu.

Ung thu ha hong (UTHH) 1a mét dang hiém
gip cta ung thu ving dau va cd, c6 xu hudng di
cin hach c6 som. Ty 1¢ mac méi hang nim cia
UTHH chiém khoang 0,4% tong sb cac ca ung
thu mai trén toan cau. Ty 18 song con sau 5 nim
cua bénh dao dong 16n, tur dudi 25% & cac khdi

u kich thude 16n hodc ¢6 di can hach nhiéu, dén
khoang 60% & giai doan sdm, phu thudc chu yéu
vao giai doan bénh tai thoi diém chan doan [5-
6]. Tuy nhién, do ddc diém giai phau phic tap va
tién trién 4m tham, phan 16n bénh nhan UTHH
duogc phat hién & giai doan mudn, khi da Xuét
hién di can hach ¢6. Mic du cac phuong phép
diéu tri ung thu da c6 nhiéu tién bo dang ké, viéc
diéu tri ung thu ha hong van 13 mot thach thic
16n dbi v6i nén y hoc hién nay.

Indazole 1a mot khung ciu tric ¢6 tiém nang
cao trong diéu tri ung thu, nho kha ning trc ché
su phat trién té bao, kich hoat qua trinh apoptosis
va can thiép vao cac con duong tin hiéu trong té
bao ung thu, v&i nhiéu din xuét di cho thay hoat
tinh manh trén nhiéu dong té bao ung thu khac
nhau [7]. Trong nghién ctu trude [8], chung to1
da thiét ké va tong hop nhém dan xuét cé ciu
trac indazole dua trén thong tin vé ciu tric ving
hoat dong ctia enzyme IDO1. Trong cac dan xuét
tong hop duoc, hop chat C7 cho thay tic dung
giam rd rét mirc d biéu hién ctia IDO1 va e ché
su phat trién cua té bao ung thu véi nong do tc
ché 50% sy phat trién ciia té bao FaDu (IC50) 1a
2,87+0,21 uM. Trong nghién ctru nay, ching t61
di sau vao nghién ctru co ché chong ung thu cia
dan xuat C7, 1am rd co ché chdng ung thu cua
hop chét nay trén cac con dudng kiém soat ung
thu khac nhau nhu sy diéu hoa qua trinh phan
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bao, co ché giy chét t& bao theo chuwong trinh
lién quan dén sy ton thuong DNA va tac dung
ctia hop chat C7 1én qua trinh di chuyén va xam
14n cua té bao UTHH.

2. Pbi twong va phwong phap nghién ciru
2.1. Héa chiit va thuéc thii

Dimethyl sulfoxide (DMSO) va 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) duoc cung cip boi Sigma
Aldrich (St. Louis, MO, Hoa Ky). Méi1 truong
nuoi céy té bao DMEM, MEM, huyét thanh bao
thai bo 10%, trypsin ethylene diamine tetra-
acetic acid (EDTA) 0,05% va dung dich khang
sinh - khang ndm dugc cung cap bai Welgene
(Han Quéc). Céc khang thé so cp khang Cyclin
A, Cyclin B1, Cyclin D, Cyclin E, cdkl, cdk2,
procaspase-3, bax, bcl2 dugc cung cip boi Santa
Cruz Biotechnology (Santa Cruz, CA, Hoa Ky).
Cac khang thé cleaved caspase-3 (clv. caspase 3)
dugc mua tr Cell Signaling Technology Inc.
(Denver, CA, Hoa Ky). Khang thé cleaved-
PARP (clv. PARP) duoc cung cip boi Abcam
(Cambridge, MA, Hoa Ky). Céac khang thé thir
cép duoc mua tir Novus Biologicals (Centennial,
CO, Hoa Ky).

2.2. Nuéi cdy té bao

Céc dong té bao nguoi: t& bao gdc tiy ring
HDPSC, té bao ung thu ha hong FaDu, va té bao
ung thu vit MCF7 duoc cung cip boi Ngan hang
dong té bao Han Qudc (Seoul, Han Qudc). Té
bao HDPSC, MCF7 dugc nudi cdy trong moi
truong DMEM va té bao FaDu dugc nudi trong
moi truong MEM; ca hai méi truong déu duge
b6 sung 10% FBS va 1% hdn hgp amoxicillin -
streptomycin. Té bao dugc gieo vo1 mat do
2x10° t& bao/mL va 0 & 37°C trong mdi trudng
5% CO, trong 24 gid dé dat d6 che phu khoang
80% trudc khi tién hanh thi nghiém.

2.3. Thir nghiém MTT

Cac té bao HDPSC, MCF7 va FaDu duoc
gieo vao dia 96 giéng véi mat do 2x10* té

bao/giéng va U trong 16-24 giv dé dat khoang
80% d6 che phu dia. Sau khi tiép xuc véi cac ndng
d6 khic nhau cta hgp chét trong 24 gio, moi
trudng nudi cay duoc thay bang 200 pL dung dich
3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) nong d¢ 0,5
mg/mL. Té bao tiép tuc dugc U trong 3,5-4 gio &
37°C cho dén khi xuét hién tia formazan mau
tim. Moi truong cii dugc loai bo va thém 200 pL
DMSO dé hoa tan tinh thé formazan. Do hép thu
dugc do O budc séng 540 nm bing may
Multiskan™ FC Microplate Photometer (Thermo
Fisher Scientific, Waltham, MA, Hoa Ky).
2.4. Thir nghiém di chuyén va xam lin té bao
Kha ning di chuyén cua té bao duoc danh gia
bang hé théng budng Transwell 24 giéng véi
mang loc 8,0 pm (Millipore, Seoul, Han Qudc).
Déi voi thir nghiém xam 1an, moi truong nudi
cay khong chira serum & budng trén dugc bd
sung 2 pg/mL ECM (chét nén ngoai bao tir khbi
u sarcoma chudt Engelbreth-Holm-Swarm,
Sigma Aldrich) va @ ¢ 37°C trong 2 gid dé gel
dong dac. Moéi truong hoan chinh dugc thém vao
budng dudi dé 1am chat hoa hudng dong. Té bao
sau khi tiép xtic véi cac ndng do khac nhau cta
hop chat C7 duoc gieo véi mat do 1x10° té
bao/mL, 100 pL/giéng vao budng trén. Sau 24
gid U trong to nudi cdy, mang loc duoc lay ra,
rira bang dung dich dém phosphate pH 7 (PBS).
Sau d6, dung tim bong dé loai bo cic té bao
khong di chuyén hodc xam lan & mat trén cta
mang. Céc té bao da di chuyén hodc xam lan &
mat dudi duoc cb dinh bang paraformaldehyde
4% va nhudm véi dung dich tim tinh thé nong do
2% trong 15 phit & nhiét d6 phong. Hinh anh té
bao duoc ghi nhan bang kinh hién vi Zeiss
Axioscope Al (Microscope World, Carlsbad,
CA, Hoa Ky). Sau d6, cac t& bao duoc hoa tan
trong dung dich cetylpyridinium chloride 10%
va mat d§ quang hoc dugc do ¢ budc song 560
nm biang may Multiskan™ FC Microplate
Photometer.
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2.5. Phan tich Western blotting

Sau khi t& bao FaDu dugc tiép xuc voi cac
nong d6 khac nhau ctia hop chét C7, protein tong
s6 trong té bao dugc thu thip dé phéan tich
Western blotting. Té bao duoc rira bang dung
dich PBS lanh trudc khi ly giai bang dém RIPA.
Sau ly tam, ndng do protein trong dich ndi dugc
xac dinh béng bo kit BCA (Thermo Scientific).
Protein dugc tach bang SDS-PAGE va chuyén
1én mang PVDF. Mang duoc U véi sita gay 5%
trong PBS chtra Tween-20 trong 1 gio, sau do u
qua dém ¢ 4°C vé6i cac khang thé so cép dic
hiéu. Sau khi rira 3 1an véi PBS, mang duoc u
v6i khang thé thir cap lién hop enzym HRP trong
2 gi0 ¢ nhiét d§ phong. Céc dai protein dac hiéu
dugc phat hién bang co chat phat quang sau khi
tac dung v6i enzym HRP va chup anh bang hé
thong Kodak Digital Science Image Station.
2.6. Thir nghiém nhuém mién dich huynh
quang

Té bao FaDu (1x10° té bao/giéng) duogc gieo
trén lam kinh trong dia 24 giéng va u 24 gio
trudc khi tiép xtc v6i hop chat C7 & cac ndng do
khéc nhau. Sau d6, té bao duoc rira béng PBS va
c¢d dinh bang paraformaldehyde 4% trong 30
phut ¢ nhi¢t do phong. Sau khi rtra sach
paraformaldehyde bang PBS, té bao duoc
nhudm véi khang thé khang YH2AX va tubulin
qua dém & diéu kién 4°C. Cac khang thé so cip
khong lién két véi protein ddc hiéu trong cac

mau sé& dugc loai bo va rira sach béng PBS 3 lan,
sau d6 cac mau thir duge G v6i khang thé thi cip
va DAPI (dé nhuom nhéan té bao) & nhiét do
phong trong 20 phut. Cac lam kinh sau d6 duogc
rira sach va ¢ dinh trén phién kinh va chup anh
bang kinh hién vi huynh quang Axio Scope Al
(Carl Zeiss, Oberkochen, Buc).

2.7. Phén tich thong ké

Tat ca cac thi nghiém duoc thyc hién doc 1ap
it nhat ba lan va két qua duoc biéu dién dudi
dang trung binh = d6 léch chuan (SD).

3. Két qua va thao luin

3.1. Pjc tinh ciia hop chit C7 trén té bao ung
thu ha hong

Thir nghiém MTT dugc tién hanh nham danh
gia doc tinh té bao ciia hop chat C7 trén cac dong
té bao ngudi bao gdbm: HDPSC, FaDu va MCF7.
Két qua cho thay hop chat C7 vdi cac nong do
dudi 20 uM khong gay anh huong dang ké 1én
té bao HDPSC va MCF7, thé hién qua ty 1¢ séng
sot cua cac té bao nay van duy tri trén 85%.
Nguoc lai, & ndng do6 thap chi 5 uM, ty 1¢ song
sot ctia t& bao FaDu giam xudng dudi 20% so
v6i nhom dbi ching. Khi ndng do tang 1én 10,
20 va 30 uM, sb lugng té bao FaDu sdng sot
cling giam dan. O ndng d6 20 uM, ty 18 nay chi
con dudi 10%. Két qua nay chimg t6 hop chat
C7 c6 doc tinh cao trén té bao FaDu, va an toan
v6i dong té bao HDPSC va MCF7.
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Hinh 1. Poc tinh ctia hop chat C7 trén cac dong té bao.

Thir nghiém MTT duoc tién hanh dé xac dinh
ty 1¢ té bao séng sau khi tiép xuc voi chét thir ¢
cac nong do 5, 10, 15, 20 uM so voi nhom chimg
(Ctrl) trén cac dong té bao: HDPSC, MCF7 va
FaDu. Dit liéu dugc trinh bay dudi dang gia tri
trung binh + d6 léch chuan (mean + SD) tir n =
3 thi nghiém ddc 1ap, *p<0,05 so v&i nhom
chung (Ctrl).

3.2. Hop chit C7 irc ché sw ting sinh ciia té bao
ung thw ha hong thong qua vrc ché biéu hién
cia cdc protein kiém sodt qud trinh phén bao
Két qua nghién ctru trudc [8] cho thay ndng
d6 ctia hop chat C7 can thiét dé we ché 50% kha
ning séng cua t& bao FaDu so véi ddi chimg
(ICs0) 12 2,87 uM [8]. Do dd, chiing t6i lya chon
khoang nong d6 ting dan gan véi gia tri 1C50,
tai d6 kha ning sdng cia té bao giam dan phy
thudc ndng d6 nhung van duy tri trén 40%, qua
d6 cho phép quan sat rd rang nhat mirc d6 biéu
hién cling nhu xu hudng tang/gidm cia céac

protein thong qua phén tich Western blotting va
mién dich huynh quang. Cac té bao FaDu dugc
tiép xtic voi hop chat C7 & cac nong d6 0, 1, 2, 3
uM trong 24 h cho thay hop chit C7 wc ché
manh su tang sinh cla té bao ung thu va cé sy
phu thudc gitta ndng d6 hop chat C7 véi kha
nang trc ché nay, ndng d6 C7 cang cao thi su tic
ché sy phat trién t& bao cang manh mé& (Hinh
2A). O mirc d6 phan tir, Cyclin va cac protein
phu thudc Cyclin (cdks) 1a céc protein dong vai
trd quan trong trong viée diéu hoa qua trinh phan
bao, dam bao té bao phan chia chinh xac qua cac
pha G1, S, G2, M. O té bao FaDu, c6 thé théy r0
biéu hién cua cac protein nay ting rat cao, thiic
day su ting sinh khong kiém soat va lién tuc
phan chia. Hop chat C7 ¢c6 tic dung hiéu qua
trong viéc tc ché biéu hién cua cac protein nay,
dac bi¢t la Cyclin D, cdkl va cdk2, lam gian
doan sy diéu hoa chu ky té bao va (rc ché su phat
trién ctia khoi u.
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Hinh 2. Hop chat C7 c6 kha ning trc ché sy phat trién cia té bao FaDu théng qua trc ché biéu hién cia cac protein
kiém soat qua trinh phéan bao.

Céc té bao FaDu dugc tiép xtic voi hop chat
C7 & cac nong d6 tang dan: 0 (nhém ddi chimg),
1,2 va 3 uM va duogc u trong 24 h trong tu nudi
céy té bao. Sau 24 h, thtr nghiém MTT dugc thuc
hién nhiam xac dinh ty 1& phan trim té bao sdng
sot so véi nhém chiung (Hinh 2A). Dt liu duogc
trinh bay dudi dang gia tri trung binh + d¢ 1éch
chuén (mean £ SD) tr n = 3 thi nghiém doc lap,
*p<0,05 so v&1 nhém chung (Ctrl). Bén canh do,
cac mau thir nay ciing dugc st dung dé chiét xuat
cac protein tong sd dé 1am thir nghiém Western
blotting, sir dung cac khang thé dic hiéu nham
xac dinh murc do biéu hién cta cac protein IDOI,
Cyclin A, Cyclin B1, Cyclin D, Cyclin E, cdkl
va cdk2. Beta actin dugc sir dung lam chuén ndi.

3.3. Hop chit C7 gdy téon thwong DNA khéong
hoi phuc va kich hoat té bao chét theo chwong
trinh

Nham 1am rd co ché phan tir lién quan dén su
{rc ché tang sinh té bao, su hoat hoa cua cac
enzyme protease caspase-3, PARP va cac
protein quan trong diéu hoa qua trinh chét theo
chuong trinh bax va bel2 di duogc khao sat bang
phuong phap Western blotting, ddng thoi, muc
d6 biéu hién ciia YH2AX-mot dau hiéu nhan biét
su ton thuong DNA dugc quan sat thong qua
nhuém mién dich huynh quang. Két qua cho thay

dang tién chat ciia caspase-3 (pro. caspase 3)
khong thay d6i trong khi dang hoat héa cua
caspase-3 (clv. caspase-3) va co chét cia nd 1a
clv. PARP tang Ién r0 rét. Sy hoat hoa caspase 3
khién hoat tinh protease cia n6 ting manh, phan
huy hang loat cac protein quan trong cua té bao
trong d6 c6 PARP, lam bét hoat kha nang sura
chita DNA ctia PARP, khién té bao khong thé
stra chita dugc va chét hoan toan. Thém vao do,
két qua trén Hinh 3B cho thiy c6 su gia ting nhe
mirc d6 biéu hién cia bax (protein tién
apoptosis) va su suy giam biéu hién cta bcl2
(protein khang apoptosis) phu thudc ndng do ctia
hop chat C7. Nhiing thay doi nay phan anh su
mat can bang cla cac protein diéu hoa apoptosis
thudoc ho bel-2, dan dén hoat hoa dong thac
caspase va khdi phat apoptosis qua con duong ty
thé [9]. Pé 1am rd hon co ché cua hop chit C7
gdy chét té bao FaDu theo chwong trinh, hinh
anh nhuom huynh quang véi yYH2AX - mot dau
an dién hinh cua ton thuong nhiém sic thé cho
thdy dang phosphoryl hoa ctia protein H2AX nay
¢6 biéu hién tdng manh, di kém vai hi¢n tuong
cd6 dic va phan manh nhan té bao. Nhudm
tubulin cho théy su co rut cia bo khung té bao,
thé hién qua su tang biéu hién cua a-tubulin
trong bao twong. Tat ca cac dic diém trén ching
to hop chat C7 gay ton thuong DNA vuot qua
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kha ning stra chita ctia té bao FaDu. Khi mirc d9
t6n thuong DNA vuot qua kha ning stra chita cia
té bao, cac tin hidu dap tmg ton thuong DNA s&
kich hoat qué trinh chét té bao theo chuong trinh
nham loai bo céc t& bao bi ton thuong khong hoi
phuc [10]. Nhu vay, hop chat C7 gay chét té& bao

A C7 (uM) _O 1 2
Pro. Caspase s i S S
Clv. Caspase 3w =
e
Beta actin ——— c—
B DAPI

20 pm

20 pm

20 pm

20 pm 20 pm

Tubulin

FaDu theo chuong trinh thong qua ton thuong
DNA cua té bao. Bén canh tac dung truc tiép trén
té bao ung thu, viéc trc ché biéu hién IDO1 (Hinh
2B) cho phép hop chat C7 diéu hoa vi méi truong
mién dich cua khdi u, qua d6 thé hién tiém ning
cao trong diéu tri ung thu ha hong.

B
C7 (uM) 0 1 2 3
Bax R —
Bel2 - -
Beta actin
Y-H2AX Merge
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Hinh 3. Hop chat C7 gay ton thuong DNA va gdy chét té bao theo chuong trinh.

Sau khi tiép xtc voi hop chit C7 & cac nong
d5 0, 1,2, 3 uM trong 24 h, cic mau thr s& duoc
chiét protein tong s6 dé lam thir nghiém Western
blotting véi cac khang thé dic hiéu (Hinh 3A&B)
ho#ic nhuém mién dich huynh quang véi khang
thé khang yH2AX, tubulin va DAPI (Hinh 3C).
3.4. Hop chiit C7 trc ché qud trinh di chuyén va
xdm lin ciia té bao ung thw ha hong

Trong nghién ctru trudc [8], két qua thir
nghiém cho thiy hop chit C7 tic ché hiéu qua sur
chira lanh vét thuong cua té bao FaDu. Trong
nghién ctru nay, ching toi tiép tuc danh gia tac
dung cua hop chat C7 1én qua trinh di chuyén va

xam 14n cta cac t& bao ung thu thong qua thir
nghiém Transwell. Thtr nghiém nay 1a mot thu
nghiém in vitro mé phong qua trinh di chuyén
ctia té bao ung thu trong diéu kién in vivo théng
qua 16p mang co kich thude nho (8 um). Voi thir
nghiém xam lan, 16p mang s& duoc phi mot 16p
nén ngoai bao - mdt mang ludi cac phan tr nhu
protein, glycoprotein, collagen,... md phdng
mdi trudng ung thu trong co thé (in vivo), gitp
danh gia tiém nang di can cua khéi u. Két qua
cho thay hop chat C7 thé hién tac dung trc ché
hiéu qua ca hai qua trinh di chuyén va xam lan
cta té bao ung thu ha hong, thé hién bang sd
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luong cac té bao di chuyén va xam lan giam di
1d rét so voi nhom chimg. Murc d6 we ché nay
phu thudc vao ndng d6 hop chat C7 ma té bao
dugc tiép xuc, nong do nay cang cao, kha ning

A

Di chuyén

Xam lan

B

B Di chuyén

II
1

= =

N S o)) o] o N

o o o o o o
=

Ty 1& t& bao di chuy&n/xam lan (%)
o

Ctrl

trc ché cang tang. O ndng d 3 uM, kha ning di
chuyén cua té bao chi con khoang 40% va kha
ning xam lan chi con khoang 30% so v&i nhom
chung.

Xam lan

*
*
%
I *
II
2 3

Nong do hop chat C7 (uM)

Hinh 4. Hop chat C7 tc ché sy di chuyén va xam 14n cua té bao ung thu ha hong.

Céc té bao FaDu duoc tiép xtic voi hop chat
C7 6 cac n6ng d6 0,1,2,3 uM trong 24 h, sau do
dugce dung vao thir nghiém Transwell dé quan
sat mat do cac té bao di chuyén va xam 1an (cac
té bao dwoc nhudm mau tim trong Hinh 4A).
Biéu dd cot thé hién sb luong twong ddi cua cac
té bao di cu va xam lan & cac nhom tiép xtic véi
chét thir so v&i nhoém ddi chung, dugc xac dinh
thong qua viéc do mat do quang cuia cic mau sau
khi hoa tan trong dung dich cetylpyridinium
chloride 10% & budc séng 560 nm, cac cot biéu
thi gia tri trung binh + sai s6 chuan (n = 3) (Hinh
4B). Dir liéu dugc trinh bay dudi dang gia tri
trung binh + d6 léch chuan (mean + SD) tir n =

3 thi nghiém doc 1ap, *p<0,05 so v4i nhém
chung (Ctrl).

4. Két luan

Ké tir khi dugc phat hién 1an dau tién vao nim
2003 cho dén nay, IDO1 di duoc ching minh 1a
yéu t6 then chét trong co ché né tranh mién dich
ctia khdi u va 1a dich diéu tri tiém ning trong ung
thu, dong thoi tham gia diéu hoa nhiéu qué trinh
sinh 1y - bénh 1y nhu ting sinh té bao, apoptosis,
stress oxy hoa va viém [11]. Trong nghién ctru
truge, chung toi da thiét ké va tong hop mot
nhém cac dan xut co céu trac indazole hudng
trc ché IDO1. Trong bao cao nay, ching toi tiép
tuc nghién ctru tic dung va co ché chdng ung thu



N.T.Kiéu T rang, K.Thi Hoa,... / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 01(74) (2026) 173-181 181

ctia hop chat C7 trong nhom dan xut nay trén té
bao UTHH FaDu [8]. Két qua cho thay, C7 trc ché
hi€u qua va chon loc sy phat trién cua té bao
UTHH, trong khi hop chat nay dugc dung nap tot
v6i cac té bao gde tuy ring ngudi va té bao ung
thu v, diéu nay ching t6 tac dung ctia C7 1 chon
loc va dac hiéu cho UTHH. Tac dung nay la do
hop chit C7 tc ché hiéu qua su phan chia té bao
ung thu théng qua wc ché su biéu hién ciia cac
Cyclin va cac kinase phy thugc Cyclin bao gom
Cyclin D, cdkl va cdk2. Thém vao do, C7 con
gy cam tng chét té bao theo chuong trinh trong
té¢ bao UTHH thong qua tdn cong vao nhiém sic
thé nhan, thé hién bang ton thwong DNA nghiém
trong vuot quéa kha ning stra chita ciia té bao, din
dén hoat hoa caspase-3 va PARP (c6 thé mot phan
thong qua con duong ty thé) nham phan hiy cac
thanh phan noi bao. Ngoai ra, C7 con trc ché hidu
qua qua trinh di chuyén va xam lan cta té bao
UTHH. Do d6, cac hop chat C7, véi tac dung trc
ché ddng thoi IDO1 va céc protein diéu hoa chu
ky té bao, khong chi kim ham sy tién trién cia
khdi u ma con 1am suy giam tac dung tc ché mién
dich do IDO1 gay ra, tir 6 gop phan ting cuong
kha nang loai bo khdi u ctia hé mién dich. Mic du
nghién ctru da cung cip nhimg bang chimg ban
dau vé tac dung chong ung thu ctia hop chat C7,
van con ton tai mot sb han ché can dugce tién hanh
nghién ctru sau hon. Cu thé, nghién ctru chua tién
hanh phan tich bang flow cytometry dé dinh
lugng chinh x4c qué trinh apoptosis va phan tich
chu ky té bao, ciing nhu chua sir dung chimg
duong hay do hoat do enzym dé xac nhan co ché
tic ché IDO1. Bén canh d6, cac thi nghiém mai
chi dugc thuc hién in vitro trén sb lugng dong té
bao con han ché. Do d6, cac nghién ctru in vivo
trong tuong lai 13 can thiét nhdm x4c nhan, cing
cd vamo rong gia tri cua cac két luan duoc rat ra
tur nghién clru nay.
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