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Gastric cancer is a malignant cancer form with the mortality rate second
only to liver cancer and lung cancer. According to Loren's classification
system, gastric cancer is divided into two main types: diffuse and
intestinal. In this study, we used different methods to screen for cell
proliferation (MTT), 3D tumorsphere formation and evaluate the
expression level of gastric cancer stem cell markers in intestinal type. The
results showed that Acetycholine (Ach) has the ability to stimulate the
proliferation of MKN74 gastric cancer cells. The tumorsphere formation
rate in Ach-treated cells (1 pM) increased by 4 times compared to the
control. Further, cells Ach-induced cells increased transcriptional level of
genes encoding the gastric cancer stem cell markers CD44 and ALDH.
Inhibition of the activity of Ach receptor reduced the effect of Ach on the
properties of gastric cancer cells. This study suggests that Ach plays a
role as a factor of intestinal gastric carcinogenesis and that the use of
specific Ach receptor inhibitors could be a potential approach for targeted
therapies for gastric cancer.
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Acetylcholine

Ung thu da day

Té bao gbc ung thu da day
Tumorsphere

Marker té bao gbc ung thu

Ung thu da day 1a dang ung thu 4c tinh va c6 ty 1& chét chi dung sau ung
thu gan va ung thu phoi. Theo hé théng phan loai cia Loren, ung thu da
day duoc chia 1am hai thé chinh 1a thé phan tan va thé ruét. Trong nghién
Clru nay ching t6i da sur dung cac phuong phap khac nhau dé sang loc su
tang sinh té bao (MTT), su hinh thanh tumorsphere 3D va danh gia muc
do biéu hién cac marker t& bao gbc ung thu da day. Két qua cho thay
rang, Acetycholine (Ach) ¢6 kha nang kich thich sy ting sinh ddi véi té
bao ung thu da day thé rudt dong MKN74. Ty 18 hinh thanh tumorsphere
& cac té bao dwoc xir Iy véi 1 pM Ach ting 4 1an so véi dbi chung. Xa
hon nita, cac té bao bi cam tng boi Ach da c6 su biéu hién tang & muac do
phién ma cua cac gene ma héa cho cac marker té bao géc ung thu da day
CD44 va ALDH. Uc ché sy hoat dong cua thy thé cua Ach s& lam giam
tac dong cua Ach 1én cac dic tinh cua té bao ung thu da day. Nghién ciu
nay cho thiy, Ach déng vai trd nhu mét nhan té thic day sy phat sinh
ung thu da day ¢ thé ruot va viéc sir dung cac chat trc ché dic hiéu cac
thu thé ciia Ach c6 thé mé ra huéng tiép can tiém ning trong viéc phat
trién cac liéu phap nham dich ung thu da day.
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1. Giéi thiéu

Ung thu da day 12 dang ung thu 4c tinh ding hang tht ba vé ty 1¢ tir vong chi sau ung thu gan
va ung thu phdi va ty & song sot trén 5 nam 1a dudi 25% [1]. Theo hé thong phan loai cua Loren,
ung thu da day duoc chia ra 1am hai thé chinh 1a thé phan tan (diffuse type) va thé rudt (intestinal
type). Hai thé ung thu nay c6 sy khéc biét vé hinh théi hoc té bao ciing nhu muc do tang sinh té
bao trong khdi u. Céc liéu phap diéu tri ung thu da day hién nay gap rat nhiéu kho khin do kha
ning khang thudc diéu tri, cling nhu do cac co ché phat sinh ung thu da day hién con chua duoc
hiéu biét mot cach day du [2]. Gan day, vai tro cta hé than kinh rugt ddi voi co ché bénh sinh ciia
ung thu da day ciing da duoc chi ra. Sir dung md hinh chudt ciy ghép ung thu da day, Zhao va
cong su da chi ra rang, Ach va thy thé ctia nd 1a Muscarinic (M3) ¢ thé tic dong 1én cac dic tinh
cua té bao gbc da day [3]. Mot nghién ciru gan day cua chinh nhém nghién ctru nay da ching
minh, Ach di thac day qua trinh biéu hién yéu té ting truong than kinh (NGF) va su biéu hién
qua muc cua NGF da khoi dong qua trinh phat sinh ung thu da day [4]. CUng véi do, Ach dugc
chi ra 1a khoi dong qua trinh di trd, xam 1an cua te bao ung thu thong qua co che twong tac vai
thu thé cua no 1a M3 [5]. Trong mét nghién ciru gan day, st dung mo hinh nudi cdy 3D, chdng toi
da chi ra ring Acetylcholine tang cuong cac dac tinh cua té bao goc ung thu da day thé phan tan
bao gom tang ca so luong va kich thudc cua cdc tumorsphere cling nhu sy biéu hién cua cac
marker té bao gbc CD44 va ALDH. Xa hon nita, Ach di tac dong lén ca hai thu thé cua n6 la
muscarinic va nicotinic. Su ¢ ché hai thu thé ndy bang cac chét wc ché dac hiéu da lam mat anh
huong cia Ach [6]. Bé bo sung cho nhitng hiéu biét vé tac dong cua Ach ddi véi té bao ung thu
da day ¢ thé rudt, trong nghién cau ndy ching toi tién hanh danh gia tac dong cua Ach lén cac
dic tinh cua té bao gdc ung thy da day dong MKN74.

2. Phuong phap nghién ciru
2.1. Vit li¢u, héa chit

Dong té bao ung thu da day MKN74 (do phong thi nghiém Inserm U1053, Vién Stc khoe va
Nghién ciru Y hoc Quéc gia Phap cung cép.

Acetylcholine (Ach), yéu tb ting truong biéu moé (EGF), yéu t6 ting trudong nguyén bao soi
(FGF) do Sigma Aldrick (Phap) cung cép. Méi truong nudi cdy RPMI 1640 va DMEMF12 do
Invitrogen (My) cung cp.

Cac cap moi dung cho phén tich Realtime PCR do Qiagen cung cip, tén gene va mi sb cac
cip moi dugc trinh bay trong bang 1.

2.2. Phan tich sw ting sinh té bao bang sang loc MTT

Nubi cdy 5.10% t& bao MKN74 trén dia 96 gleng trong moi truong RPMI1640 co bd sung 10%
huyét thanh bao thai bo (FBS). Sau 48 gid nudi cay, cac té bao bam dinh hoan toan trén bé mit
dia va dat khoang 1/3 dién tich bé mat thi tién hanh xtr Iy véi Ach & cac nong d6 0,1; 1; 10 uM
Ach. Gléng dbi chung dugc xir Iy voi lugng DMSO tuong tng. Té bao dugc nudi céy trong 48
uloly diéu kién 37°C, 5% CO2, do am 95% dé danh gid tac dong cua Ach Ién sy phan chia te bao.
Tiép theo, mdi truong nudi cay dugc thay thé hoan toan bang 100 pM méi trudong nudi cdy méi
chira héa chiat MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) (Thermo
Fisher, M§) nong d6 5 mg/ml. Té bao tiép tuc dugc 1 trong 4 gid' & nhiét do 37°C dé MTT duoc
chuyén héa thanh céc tinh thé mau tim. Loai bo méi trudng chita MTT sau khi 0 va tién hanh b
sung 100 pul DMSO dé hoa tan cac tinh thé tao ra tir qua trinh chuyén héa MTT. Muc dd ting
sinh cta té bao dugc xac dinh gian tiép qua viéc do mat do quang & budc song 570 nm trén may
quang pho da ning (Multiskan Sky, Thermo Fisher).

Ti 1é ting sinh cua t& bao duoc tinh theo cong thirc: % ting sinh = (OD mau xtr 1y/OD dbi
ching)*100.
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2.3. Nuéi cdy va danh gid tic dong ciia Ach lén tumorsphere 3D

Quy trinh nuéi cdy duoc tién hanh theo nghién ciru trude d6 [7]. Tém tit: Cac té bao ung thu
da day MKN74 dugc nudi cdy v6i mat do 2.000 té bao/giéng nudi cdy dién tich 3,8 cm? bé mit
khong bam dinh dé hinh thanh 1én tumorsphere, trong méi truong DMEMF12/Glutamax c6 bo
sung EGF 20 ng/ml, FGF 20 ng/ml, glucose 0,3%, insulin 5 pg/ml & 37°C, 5% CO..

Dé danh gia anh hudng ctia Ach 1én s6 luong tumorsphere dugc hinh thanh, méi truong nuéi
ciy dugc bd sung Ach véi cac ndong do khac nhau 0,1, 1 va 10 pM. Mau ddi ching dugc xur 1y
v6i mot lwong DMSO tuong tng. Hexalium (Hex) 5 uM duoc xir Iy phdi hop véi Ach (1 pM) dé
danh gia anh hudéng cua sy tc ché thu thé Muscarinic cia Ach dbi véi sy hinh thanh
tumorsphere. Sau 5 ngay xir 1y, sé lwong tumorsphere dugc quan sat va chup anh trén hé thong
kinh hién vi soi nguoc Ts2 (NIKON, Nhat Ban) ¢ d6 phong dai 200 lan.

2.4. Phan tich biéu hién gene biang Realtime PCR

Céc tumorsphere sau khi xir Iy v6i Ach & ndong d6 1 uM s& dugc thu nhan bang ly tim 3.000
vong/phut trong 5 phiit. Tiép theo, RNA tong sd dugc tach chiét st dung phuong phap TRIzol
Reagent do Invitrogen cung cip. mRNA dugc tong hop thanh ¢cDNA bing bo RevertAid First
Strand ¢cDNA Synthesis Kit (ma s6 K1621) do Thermo Fisher cung cap. Tach chiét RNA va tong
hop cDNA duogc thuc hién theo hudng dan cua nha san xuét. Phan tich Realtime PCR sir dung
chat phat quang Sybr green cho tat ca cic gene, quy trinh duoc thyc hién nhu mé ta trude day [8].

2.5. Phan tich théng ké

_Toan b6 dir liéu nghién ctru dugc phan tich bang phan mém Graphpad Prism 5.0, sir dung
Kiém dinh Mann-Whitney, P < 0,05.

Bang 1. Tén gene va cdc md sé cdc cdp moi dwoe sir dung trong phan tich Realtime PCR

Tén gene M3 cip moi (primer)
ALDH NM_000689
CD44 NM_000610
GAPDH NM_002046

3. Két qua va ban luan
3.1. Anh hwéng Ach déi véi sw nhén lén ciia té bao ung thw da day MKN74
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Hinh 1. Anh huong cia Ach Ién sy tang sinh 1é bao ung thu da ddy MKN74. C&c té bao dirt xik Iy véi Ach
o nong dé tir 0,1 — 10 uM. Doi chitng (DC) dwoc xar ly thay thé bang lirong DMSO twong vng, n=5,* P
< 0,05. Thang do: 50 um
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Tac dong cua Ach d6i véi sur gia tang s6 lugng té bao MKN74 dugc trinh bay trong hinh 1. G
ndng do thap 0,1 uM Ach da kich thich nhe su tang sinh cua té bao (131 + 7%) so v6i d01 ching.
Sy thay dbi 1o rét vé mirc do tang sinh cua té bao duoc quan sat trong cdc giéng nudi cay xir ly
v6i Ach ¢ nong d6 1 uM. Tai ndng d9 nay, su gia ting s6 luong té bao dat dén 223 + 21% so véi
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dbi chtng. Tuy nhién, su gia ting ndng d6 1én 10 uM, su ting sinh té bao di giam xudng muc
155 + 17%. Nhu vay c6 thé thiy ring, Ach da tac dong 1én mirc do ting sinh té bao MKN74 tuy
theo nong do xtr 1y. Ach da duoc chi ra 1a ¢ kha ning hoat hoa thu thé Muscarinic (M3) cta n6
dé thuc déy su hoat dong cua con duong tin hiéu EGFR, cam tng su phosphorin hoa cac protein
ERK1/2 va AKT, tir do dan toi sy ting sinh cta té bao ung thu da day [9] Trong nghién ctru nay,
chung t6i chi ra rang, Ach c6 kha nang thuc day qua trinh tang sinh cua té bao ung thu da day thé
ruot dong MKN74 va nong d6 thir nghiém 1 pM co tac dong manh Ién té bao ung thu da day
MKN74. Do vay chiing t6i tiép tuc xir I té bao véi ndng do nay cho cac phan tich ké tiép.

3.2. Anh huéng ciia Ach 1én sw hinh thanh cdc tumorsphere trong diéu kién nudi cdy 3D

Danh gia tac dong cta thudc trén mé hinh nudi cay 3D co y nghia quan trong trong nghién
clru ung thu, boi day 1a mo hinh ¢6 d6 twong dong nhat dinh d01 v6i khdi u trong co thé.

Két qua danh tac dong cua Ach 1én kha ning tao cac khdi cau tumorsphere 3D dugc trinh bay
trong hinh 2A va 2B cho thiy rang, ngay ¢ nong d6 0,1 uM ciia Ach, mtc do hinh thanh cac
tumorsphere di tang khoang 3 1an so vé6i d6i chimg. Mirc @ hinh thanh tumorsphere manh nhat
dugc quan sat & ndong d6 1 pM cta Ach véi mirc d6 ting gip khoang 4 14n so v6i d6i chimg. Sau
do, s6 lugng tumorsphere dugc hinh thanh giam di ¢ noéng d6 Ach 10 pM. So sanh véi murc do
tang sinh cua té bao trong diéu kién nudi cdy 2D nhu da chi ra trong hinh 1 thi co thé thay rang,
cac té bao nhay cam hon khi bi xur ly 6 dleu kién nuéi ciy 3D. Diéu ndy co thé duoc 1y giai rang,
trong diéu kién nudi cay 3D, cac khdi té bao lo lung trong dich nudi céy va do d6 cac thudc ciing
nhu cac thanh phin khac hoa tan trong méi trudng nudi cay co thé tac dong lén té bao ¢ toan bo
bé mit khong gian 3 chiéu. Chinh vi vay, viéc xir 1y véi thude trong diéu kién nudi ciy 3D dang
trd thanh mot mo hinh tét nhat trong viéc phat trién thir nghiém thude hién nay [10].

Trong mdt nghién ciru trude d6, chung toi di chi ra rang, Ach lam ting cudng su hinh thanh
céc khéi cAu ung thu ¢ ung thu da day thé phan tan dong MKN45. O d6 chung toi di xac dinh
duoc Ach kich thich sy hinh thanh tumorsphere manh nhét cling & néng do 1 uM voi muce do
tang gap 3 1an so véi d6i chimg [6].
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Hinh 2. Tdc déng cia Ach 18n sy hinh thanh tumorsphere cua té bao ung thur da day MKN74. DC = doi
ching, *P < 0,05, n = 5. Thang do: 200 um

3.3. Uc ché dic hiéu thu thé ciia Ach lam gidam dnh hwéng ciia Ach 1én sy hinh thanh tumorsphere

Chung toi dat ra gia thuyét rang, Ach di tac dong lén sd lugng cac tumorsphere thong qua
hoat hoa céc thu thé clia n6 1 Muscarinic hoic Nicotinic. Dé kiém tra gia thuyét nay, mot chét trc
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ché dic hiéu cho thu thé Muscarinic va Nicotinic 1a Hexanium (Hex) di dugc sir dung. Két qua
thir nghiém trinh bay trong hinh 2C cho thiy rang, khi bi xir 1y véi Hex, s6 lugng tumorsphere da
giam so v6i ddi chimg (DC) (*P < 0,05). Khi cac té bao dugc xir 1y v6i dong thoi Hex va Ach thi
mic do hinh thanh tumorsphere van cao hon dang ké so voi d6i chimg nhung s luong
tumorsphere dd giam rat manh, chi con Xap xi 50% so v&i cac té bao duoc xir Iy voi Ach & nong
d6 1 uM ((*P < 0,05). Diéu nay cho thay ring, trc ché cac thu thé ciia Ach di giam manh mirc d6
tac dong cua Ach lén su hinh thanh cac tumorsphere 3D cua té bao ung thu da day thé ruot
MKN74. Két qua nay ciing phii hop v6i nghién ctru ma chdng t6i da nhan dwoc khi tién hanh
danh gia tic dong ciia Ach 1én dong té bao ung thu da day thé phan tan MKNA45 [6].

Céc nghién ctru trudc d6 ciing cho thay rang, rc ché cac thy thé ciia Ach s& giam manh kha
nang tang sinh, di tra cling nhu xam lan va di can cua té bao ung thu da day trong mé hinh chudt
cay ghép khéi u [11]. Kha nang tao khéi cau 3D hay cac tumorsphere 13 mot trong nhitng dic
diém quan trong cua té bao gdc ung thu. Ket qué duogc chi ra trong nghién ctru nay da mat phan
cho thdy, Ach da tac dong Ién céc té bao gdc ung thu da day thong qua tac dong 1én cac thy thé
clia n6 dé gia ting kha nang hinh thanh cac tumorsphere.

3.4. Ach tiang cwong su phién ma ciia cdc gene ma héa cho marker té bao goc ung thw da day

Tir két quéa thu duoc, Ach da tang cuong su hinh thanh cac tumorsphere trong diéu kién nuoi

cay 3D, chung toi dat ra gia thuyét 1a Ach di 1am ting cudng dic tinh té bao gbc ung thu da day.

Dé kiém tra gia thuyét nay, mirc d6 phién mi cua cac gene ma héa cho cac marker té bao gbc ung
thu da day 1a CD44 va ALDH di dugc phan tich bang Realtime PCR (Hinh 3).

ALDH
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Hinh 3. Tdc dong cua Ach 1én sy phién ma cua cac gene ma héa cho marker té bao gdc ung thir da day,
CD44 va ALDH. DC = déi chung; n =5, **P < 0.05. Thang do: 200 um

Két qua cho théy, muc do biéu hién mRNA cua gene ma hoa marker CD44 va ALDH tang
xap xi 2 14n & cac té bao xu 1y té bao v6i Ach (1 uM) so v6i dbi chimg (‘P < 0,05). Ket qua xu ly
dong thoi voi Hex va Ach da lam giam dang ké su bleu hién cia ALDH so véi cic té bao dugc
xir Iy v6i Ach (*P < 0,05). Pang cha y, viéc xir 1y té bao dong thoi véi Ach va Hex da lam giam
manh mirc d6 biéu hién cua gene CD44 so véi trudng hop chi xir Iy v6i Ach va khong con sy
khac biét so véi ddi chimg (*P < 0,05). Piéu nay cho thiy rang, trc ché thu thé Muscarinic cua
Ach b'fmg chét trc ché dac hiéu Hex da dan toi ngan can manh muc do tac dong ctia Ach lén su
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biéu hién marker ALDH va CD44. Két qua nay 13 hoan toan phu hop véi két qua tac dong cua
Ach va Hex 1én sy hinh thanh cac tumorsphere.

ALDH va CD44 dugc xac dinh la nhitng marker déc biét quan trong dé nhan dién té bao géc
ung thu da day, dong thoi nhitng marker nay con lién quan chat ché toi sy khang thude cia cac té
bao ung thu da day [12]. Trudc do, nghién ctru trén ung thu da day thé phan tan ching toi ciing
nhan théy viéc tre ché cac thu thé cua Ach bé‘mg cac chit e ché dic hiéu nhu Atropin va Hex déu
giam su biéu hién cua cac gene ma hoa cho ALDH, CD44 va mot s6 gene trong con duong tin
hiéu chuyén dich biéu mé trung mé & dong té bao MKN45 [6]. Nhu véy co thé thiy rang, Ach
dong vai tr0 quan trong trong viéc tang cudng cac dac tinh té bao gdc ung thu ¢ dong té bao ung
thu da day thé rudt MKN74.

4. Két luan

Trong nghién ciru nay chung to1 da chi rang, Ach c6 kha nang kich thich sy tang sinh cua té
bao ung thu da day & thé rudt. Ach lam ting cac dic tinh ciia té bao gbc ung thu da day nhu sy
hinh thanh cac tumorsphere va tang cuong su biéu hién cic marker cua té bao gbc ung thu 1a
ALDH va CD44. Uc ché cac thu thé ciia Ach bang chét tc ché dic hiéu Hex dan t6i ngan can sy
hinh thanh cac tumorsphere va giam manh su biéu hién cac gene ma hoa cho cac marker cia té
bao gbc ung thu da day. Nhu vay co thé thdy rang, Ach dong vai tro nhu mot nhan tb thiic day sy
phat sinh ung thu da day ¢ thé rudt va viéc sir dung cac chit trc ché dic hiéu cac thy thé cia Ach
¢6 thé mé ra hudng tiép can trong viée phat trién cac liéu phap nhim dich ung thu da day.
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