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PANH GIA TAC DUNG CUA THUOC UC CHE WEE1 ADAVOSERTIB
TREN TE BAO UNGUYEN BAO THAN KINH PEM
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Tém tit

Muc tiéu: Danh gia tac dung tc ché ctia thudc Adavosertib (chat (rc ché WEE])
ddi véi su tdng sinh, kha ndng tao cum té bao cling nhu kha nang di tra cia dong
té bao u nguyén bao than kinh dém (UNBTKD) U-87MG. Phuong phdp nghién civu:
Nghién ctru str dung chat trc ché WEE1 - Adavosertib va dong té bao u ndo ngudi
U-87MG. Cac thir nghiém tang sinh té bao, thir nghiém Crystal Violet va di tr( té
bao dugc su dung dé danh gia tac dung tc ché tang sinh, tao cum va di tra té bao.
Két qua: Adavosertib anh huong dén hinh thai cling nhu kha ning sdng sot cua té
bao. O ndng d6 0,125uM, quan thé dat khoang 75% so v&i nhém ching; ¢ nong
d6 0,25uM va 0,5uM, mat d6 quan thé giam rd, 1an lugt khoang 40% va 30% so
v6i nhom chung; ICso dat 0,2334puM. Két qua nhuém Crystal Violet cho thay
Adavosertib c6 anh hudéng rd rét téi sy tao cum cua té bao U-87MG theo liéu.
Dong thoi, Adavosertib c6 kha nang tc ché toc do di tru cua té bao U-87MG phu
thudc vao lidu didu tri. Két ludn: Adavosertib c6 kha nang tc ché ting sinh, kha
ning tao cum té bao, déng thoi giam kha ning di tra cua té bao UNBTKD trong
diéu kién in vitro.

Tir khoa: Adavosertib; Chét rc ché WEEL; U nguyén bao than kinh dém.

EVALUATION OF THE EFFECTS OF WEE1 INHIBITOR
ADAVOSERTIB ON GLIOBLASTOMA CELLS

Abstract

Objectives: To evaluate the inhibitory effect of Adavosertib (a WEETI inhibitor)
on the proliferation, colony formation, and migration of glioblastoma-derived
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U-87MG cell line. Methods: The study utilized WEEI inhibitor - Adavosertib and
glioblastoma cell line U-87MG. Cell proliferation assay, Crystal Violet staining, and
cell migration were used to assess the inhibitory effects on cell viability, colony
formation, and cell migration. Results: Adavosertib altered U-87MG cell
morphology and viability in a dose-dependent manner. At 0.125uM, cell viability
was approximately 75% compared to the controls; at 0.25uM and 0.5uM, viability
declined sharply to about 40% and 30% compared to the controls, respectively,
yielding an ICso of 0.2334uM. Crystal Violet staining demonstrated a marked,
dose-dependent reduction in cell colony formation. In addition, Adavosertib
significantly inhibited U-87MG cell migration in a dose-dependent fashion.
Conclusion: Adavosertib had the ability to inhibit cell proliferation, colony

formation, and reduce the migration ability of glioblastoma cells in vitro.
Keywords: Adavosertib; WEE]1 inhibitor; Glioblastoma.

PAT VAN PE

U nguyén bao than kinh dém 1a dang
u ndo 4c tinh phd bién va nguy hiém
nhét, chiém hon mot nira s6 ca u ndo
nguyén phat. Bénh nhan thuong chi cé
tién lugng séng rat thip mic du da duge
két hop nhiéu phwong phap diéu tri [1].
Véi tinh hinh d6, rat nhiéu phuong phap
diéu tri méi duge ra doi, mot trong $6
chung 14 céac liéu phép diéu tri dich, cac
thudc s& nham t6i nhitng protein dic
hiéu va thuong c6 biéu hién cao trong té
bao ung thu. Trong qua trinh nghién ctru
vé UNBTKD, cac nha khoa hoc di phat
hién duoc su tdng biéu hién cia WEE] -
kinase diéu hoa tram kiém soat G2/M.
Su tang biéu hién ctia WEEI trén ung
thu gitp chung vuot qua dugc nhirng
tac nhan gy ton thuong DNA [2]. Hién
nay, chat irc ché WEE1 tiém ning nhat
trén thi truong 13 Adavosertib, thudc da
dugc ching minh 1a c6 anh huong té1
chu trinh té bao trén mdt sd bao céo
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in vitro, in vivo cling nhu tién 1am sang
nhung hau hét cac bao cao déu nhiam téi
tac dung phdi hop ctia thube véi cac tac
nhan giy ton thwong DNA khac. Dit
liu vé co ché tac dung ciing nhu tiém
nang don tri li¢u cua loai thude nay trén
cac dong u ndo van con han ché. Nhan
thdy sy thiéu hut nay, nhom nghién ctru
tap trung vao viéc danh gia chi tiét tac
dung cua Adavosertib véi muc tiéu:
Pdnh gid tic dung irc ché cia thube
Adavosertib doi véi si tang sinh ciing nhu
khd nang di trii ciia té bao U-87MG.

POI TUQONG VA PHUONG PHAP

NGHIEN CUU

1. Pdi twong nghién ciru
Nghién ctru st dung Adavosertib
(ma thuong mai, Selleckchem), thude
duong ubng co tac dung wc ché hoat
dong cua WEEI1. Cac thr nghi¢m duoc
tién hanh trén dong té bao U-87MG (ma s6
HTB-14), ¢6 ngudn goc tir ATCC (Hoa
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Ky), 1a dong té bao co6 ngudn gdc tir * Pia diém va thoi gian nghién ciru:
UNBTKD ¢ nguoi, dugc nudi & nhi¢t Tai Trung tdm Nghién cru DPong vat
do 37°C, 5% COy , trong moi truong Thuc nghiém, Hoc vién Quan y tir ndm
DMEM + 10% huyét thanh bao thai bd 2023 - 2025.

(FBS).

2. Phuwong phap nghién ciru

* Thi nghiém danh gid kha nang tang sinh ciia té bao (thir nghiém WST-1):

Céc té bao dugc gieo & mat d6 2.000 té bao/1 giéng ciia dia 96 giéng trong 24
gid, té bao bam 6n s& duogc diéu tri v6i cac ndng d6 khac nhau cua thube. Khi té
bao dat 80% & giéng dbi chu’ng, két thuc thi nghiém, méi trudong dugc thay b0’1
100pL moi truong nudi ciy mai co bd sung 5% WST-1. Sau do, dia duo’c U toi
trong tu nuoi cay ¢ 37°C va 5% CO2 trong 2 glo r01 duoc do quang & moi nong do
cua giéng dé xac dinh luo‘ng té bao sdng & mdi ndng do giita cac nhom diéu tri so
v6i nhém chimg. Ty 1¢ song cua té bao dugc tinh toan dya theo cong thirc:

Cuong d6 anh sang nhom didu tri

Ty 1& séng (%) = ‘ —x 100%
v g (%) Cuong do anh sdng nhém chiing ’

* Thi nghiém nhuom Crystal Violet:

Té bao duoc gieo vao timg giéng cua dia 12 giéng v4i mat do 500 té bao/giéng.
Sau 24 tiéng, t€ bao bat dau bam day thi thay moi truong va di€u tri thude & cac
nong do khac nhau. Sau 10 - 12 ngay, khi c6 giéng dat mat do 80%, két thic thi nghiém,
cac giéng dugc loai bo mdi trudong va nhudm bang dung dich Crystal Violet 1%.
Rira lai bang nudc cat 2 1an, Gp nguoc dé kho ty nhién, dia dugc scan hinh anh,
phan tich trén phan mém ImagelJ va xay dung bi¢u do dua trén cuong do mau.

* Thi nghiém té bao di trii:

Té bao duoc gieo trén dia 12 giéng (mat d6 2,5 x 10° té bao tren 1 gleng) Sau
24 gio, té bao bam va dat mat d6 80%. Vét rach duogc tao ra & mdi giéng bang cach
st dung dau tip 10puL tao vét rach. Té bao ndi dugc loai bo bang cach rira nhe voi1
PBS r6i tién hanh thay moi truong va di€u tri thuéc ¢ cac nong do khac nhau.
Vét rach dugc chup anh st dung kinh hién vi soi ngugc ¢ thoi diém 0 gio, 6 gio,
20 gio doc theo vét rach dudi day dia. Dién tich cta vét rach dugc phan tich trén
phan mém ImageJ. Chi s6 di tru té bao dugc tinh thong qua so sanh dién tich vét
rach tai thoi diém ban dau S(0) va thoi di€m chup S(t) voi cong thire sau day:

S(0) - S(t)

Chi sb di tri té bao (%) =——"——""x 100%
S(0)

19



TAP CHi Y DUQC HQC QUAN SU SO 9 - 2025

* Xuir Iy s6 liéu: Bang kiém dinh‘One:way ANOVA trén phan mém GraphPad
Prism va hinh anh phan tich trén phan mém ImageJ.

3. Dao dirc nghién ctru

Nghién ctru dugc thuc hién theo diing quy dinh cua Trung tdm Nghién ciru Pong
vat Thuc nghiém, Hoc vién Quan y. S6 liéu nghién ctru dugc Trung tam Nghién
ctru Bong vat Thuc nghiém, Hoc vién Quan y cho phép st dung va cong bd. Nhém
tac gia cam két khong cé xung dot loi ich trong nghién ciru.

KET QUA NGHIEN CUU
1. Thir nghiém xéc dinh kha ning trc ché tiing sinh ciia Adavosertib ddi voi
té bao U-8TMG
Dé xé4c dinh kha ning wre ché ting sinh ctia Adavosertib, chung t6i thuc hién thir
nghi¢m WST-1 vdi céac néng do diéu tri1a 0,125; 0,25; 0,5uM, con nhoém doi ching
dugc nudi trong moi trudong binh thudng bo sung PBS.

A B
Chirng 0,125uM 0,25uM 0,5uM —

150 %k kK

*
100 |

50 X

Oh

Ty 1& song st (%)

72h

0 0,25 0,25 0,5
Nong do (uM)

A: Té bao U-87MG trong qua trinh 1am thi nghiém tai thoi diém 0 gid va 72 gio.

B: Biéu d6 danh gia ty 18 sdng sot cua té bao khi diéu tri Adavosertib & céac
ndng do khac nhau (*p < 0,03, ***¥p < 0, kiém dinh One-way ANOVA).

Hinh 1. Anh huong cua viée diéu tri Adavosertib
trén cac nhom diéu tri cua dong té bao U-87MG.

Qua két qua quan sat va do quang cho thay thudc anh hudng dén hinh thai cia
té bao cling nhu kha ning song sot ciia chung. O nong d6 0,125uM, quan thé chi
dat khoang 75% so v6i nhom ching; ¢ ndng d6 0,25uM va 0,5uM, mat d6 quan
thé giam 3, 1an luot khoang 40% va 30% so v6i nhom chig; ICso dat 0,2334puM.

2. Tac dung irc ché tao cum té bao ciia Adavosertib trén thuc nghiém
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Nham xac dinh kha nang wc ché tao cum té bao U-87MG cuia Adavosertib,
chung t6i thiét ké thi nghiém nhudm Crystal Violet va truc tiép phan tich hinh anh
ctia giéng sau khi quét.

w

Chirng 0,125uM 0,25uM 0,5uM THEY

kK

et

Y I¢ tang sinh (%)

0 0125 025 05
Nong do (uM)

A: Két qua quét hinh anh cua cac giéng sau khi nhudém véi Crystal Violet 1%.
B: Biéu dd danh gia ty 1€ urc ché sy tao cum cua té bao khi diéu tri Adavosertib
& cac nong do khac nhau (****p < 0, kiém dinh One-way ANOVA).
Hinh 2. Két qua cta thi nghiém nhudém Crystal Violet nhim
danh gia ty 1€ tc ché su tao cum cua té bao U-87MG.

Sau khi nhudém bang Crystal Violet, nhom ddi chimg cho thiy té bao phat trién
phu khép ca giéng, cuong do bit mau cao biéu thi mat do té bao cao. Trong khi do,
& cac ndng do tiép theo, cuong do bat mau giam dan: O ndng do 0,125uM, ty 1
tao cum té bao dat khoang 50% so voi doi ching; & néng do 0,25uM, ty I¢ tao cum
té bao chi dat khoang 25% so vé&i dbi chimg; & nong do 0,5uM, té bao hau nhu
khong tao cum té bao (ty 18 tao cum té bao chi dat dudi 10% so voi nhom doi
chtng). Két qua cho thiay Adavosertib c6 anh hudng rd rét toi su tao cum cua té
bao U-87MG theo liéu cta thudc.

3. Tac dung trc ché di tri té bao ciia Adavosertib trén thue nghi¢ém
Dé danh gia tac dung wc ché sy di tra té bao cuia Adavosertib, ching toi thuc
hién thi nghiém té bao di tra (wound healing).

A oh 6h 20h B
1 [ mm Ching
Ching = 0,125uM *k
p mm 0,25uM *
# b ool == 0,5uM *
et 100,
0,125uM ;]‘ =
4 o
il § .
0,25uM § 50
:
=
£
&
0.5uM ° 6 20
Thoi gian (gio)

A: Hinh anh vét rach trong thi nghi¢m tai cac thoi diém 0, 6, 20 gio.
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B: Biéu do phan tich anh huong cua thude t6i kha nang di tri té bao thong qua
danh gia mic do lanh vét rach (*p < 0,05, **p < 0, kiém dinh One-way ANOVA).
Hinh 3. Adavosertib anh hudng dén kha ning di tri té bao U-87MG.

Tai méc thoi diém 6 gid, mic d6 lanh
ciia vét rach c¢6 xu hudng giam theo
chiéu ting dan cua nong do thudc, tuy
nhién, sy khac bi¢t khong c6 y nghia
thdng ké. Tai thoi diém 20 gio, d6i voi
nhom chimg, dién tich vét rach ban dau
gan nhu khong thé quan sat duoc (do
lanh vét thuong gan nhu dat 100%); con
ddi v6i nhom diéu tri, cac néng do thube
déu cho thiy sy trc ché cua chung dén
mirc d6 di tra t& bao. O ndng do cang
cao thi kha ning di tra cia té bao cang
giam. Qua do6, cho thiy thudc c6 kha
ning giam toc do di trG coa té bao
U-87MG, kha ning tc ché cua thudc
phu thudc vao lidu.

BAN LUAN

WEEI' la protein kinase quan trong
trong diéu hoa su tién trién cua chu trinh
té bao, ddc biét 1a tai diém kiém soat
G2/M thong qua viéc phosphoryl hoa va
{rc ché cac CDK trong chu trinh té bao,
tr d6 tam dung su tién trién cua chu
trinh t& bao dé cac 16i sai trong hé gene
duoc stra chira [3]. Muc ti€u chinh cua
WEEI la CDK1, WEEI1 phosphoryl héa
cac vi tri wc ché (tyrosine 15 va
threonine 14) trén CDK1, khi CDK1 bi
phosphoryl hoéa tai cac vi tri nay, hoat
dong cua phtc hgp CyclinA/CDK1 va
Cyclin B/CDK1 bi wrc ché, tir d6 ngin
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can té bao di vao giai doan nguyén phan
[3]. Su ting cudng biéu hién cia WEE]
dugc tim thiy o rat nhiéu dang ung thu,
bao gébm ca UNBTKD [2]. Trong bbi
canh do, Adavosertib - chat trc ché chon
loc WEEL - da va dang dugc nghién ctru
nhu tic nhan tiém ning trong diéu tri
cac loai ung thu c¢6 dic diém phu hop.
Nghién ctru cia ching t6i trén mo hinh
té bao U-87MG dugc xem xét dong thoi
voi cac két qua tor mo hinh in vivo,
in vitro va céc bao cdo tién 1am sang
khac nham danh gia toan dién hiéu qua
trc ché ciia Adavosertib ciing nhu kha
nang ung dung trong diéu tri UNBTK®P.
So sanh gitra cac md hinh s€ gitp xac
dinh 16 hon tinh nhit quan trong co ché
tac dong, dong thoi cling cd tiém ning
chuyén giao tir nghién ctru co ban sang
cac pha tiép theo.

Két qua nghién ctu cho thiy
Adavosertib c¢6 kha nang trc ché dang ké
su ting sinh ctia dong té bao U-87MG
trong diéu kién in vitro. Trong thi
nghiém xac dinh doc tinh, thudc thé
hién hiéu luc tot v6i gia tri ICso dat
0,2334uM, phan anh mirc d6 trc ché phu
thudc lidu mot cach rd rét. Két qua nay
thap hon khoang mot nira so véi muc
ICso = 400nM trong nghién ciu cua
Cetin va CS trén hai dong UNBTKD
khéc [4]. Trong nghién ctru cua Roering
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va CS trén cac dong té bao ung thu
budng tring, lidu ICso 1én dén khoang
578 - 785nM, tham chi con c6 dong
khang Adavosertib manh, khong thiy
dat hiéu qua c6 khac biét [5]. Diéu nay
cho thiy dong té bao U-87MG nhay
cam hon véi thudc so véi cac dong
UNBTKD hoic céac té bao ung thu tai
cac co quan khac. Bén canh thi nghiém
xac dinh kha ning wc ché ting sinh cta
thudc d6i v6i té bao thong qua thi
nghiém WST-1, chiung t6i cling lam
thém thi nghiém nhuém Crystal Violet
v6i cac quan thé té bao U-87MG. Theo
nghién ctru cua Bi va CS trén dong ung
thu thuc quan, ICso tai thu nghiém
WST-1 cao hon, dat khoang 0,55uM,
nhung trong thi nghiém nhudm Crystal
Violet, hiéu qua wc ché ting sinh cac
dong té bao ung thu lai manh hon tai
ndéng do 0,125uM, té bao di bi Grc ché
tang sinh dén khoang 70% [6]. Dit kién
cho thay hiéu qua &rc ché ting sinh cua
Adavosertib c6 thé thay doi tuy vao
tung loai té bao va cac dic tinh ca chung.

Bén canh hiéu qua trc ché ting sinh,
nghién ciru ctia chung toi cling cho thay
Adavosertib ¢6 kha ndng lam giam mirc
d6 di tra cta té bao U-87MG, thé hién
qua toc d6 khép vét rach cham hon
trong cac nhom diéu tri. Két qua cua
Webster va CS trén ung thu dai truc
trang di can gan cling cho thay viéc diéu
tri bang Adavosertib khién té bao c6 xu

huéng giam mic do di trd xudng
khoang 20% voi lidu dung 12 1uM [7].
Diéu dic biét 1a dbi véi thi nghiém danh
gia di tri té bao, bo s liéu cia chung
t6i ding lai tai thoi diém 20 gio, diéu
nay c6 nghia 14 tdc do lanh vét rach trén
giéng trong thoi gian lam thi nghiém
gin nhu chi thé hién anh hudng cua
thudc 1én sy di tra cia ung thu chu
khong thé hién anh huéng lén sy ting
sinh cua té bao. Nghién ctru ctia Kim va
CS vé ung thu da day di cho thdy, &
nhitng dong biéu hién WEE1 it (KATO
III va SNU-668), khi dugc tang cuong
biéu hién cua WEEI1 thi ching c6 kha
nang tang sinh va di tra cao hon [8]. Co
ché cua hién tuong nay hién chua dugc
1am & hoan toan nhung c6 thé viée trc
ché WEEI sé& khién chu ky té bao bi day
nhanh, dan téi sy hoat hoa cua rat nhiéu
protein lién quan téi phan bao nhu ho
14-3-3, PLK-1,... Hé qua 1a sy rdi loan
téng hop bo khung xuong té bao ciing
nhu cac protein xuyén mang khién té
bao khong dat muc di dong nhu binh
thuong [8].

KET LUAN

Qua qua trinh thyc hién nghién ctru,
ching t61 da ching minh duogc tac dung
ctia chat tc ché WEEIL - Adavosertib
(AZD1775) c6 tac dung Gc ché kha
nang tang sinh té bao, tao cum té bao va
giam kha nang di tri ctiia dong té bao u

23



TAP CHI Y DUQC HQC QUAN SU SO 9 - 2025

than kinh dém U-87MG trong diéu kién
in vitro.

Céc thi nghiém cling da chi ra tac
dung cua Adavosertib phu thudc vao
lidu lwong str dung, vai lidu luong cang
cao thi hiéu qua ctia thude cang 1on. Két
qua nay cung cap mot sd co sé vé hiéu
qua cia thudc cho nhiing thir nghiém
tiép theo trén thuc nghiém in vivo hodc
trén 1am sang.
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