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Revised: 17/6/2024 various diseases. In this study, ethanol extract from A. cantoniensis leaves was
Published: 17/6/2024 evaluated for its impact on migration, invasion of HepG2 liver cancer cells using

methods analyzing changes in border zone diameter, and analysis of tumorsphere
invasion ability. The results showed that the A. cantoniensis ethanol extract
KEYWORDS inhibited the migration and invasion ability of HepG2 liver cancer cells in a

Liver cancer dose-dependent manner. In the control group, the width of the border after 24
hours was narrowed to 68.1 + 7.2%, and after 72 hours to 19.7 £ 2.4%. At a

Cell migration concentration of 50 pg/mL, the migration significantly decreased, and the width
Cell invasion of the border narrowed more slowly compared to the control, 81.4 + 7.5% after
Ampelopsis cantoniensis 24 hours and 71.7 £ 6.8% after 72 hours (p < 0.001). When cells were treated

with a concentration of 100 pg/mL, the change in width of the border compared
to the pre-treatment time (0 h) was minimal. The extraction of A. Cantoniensis
decreased the adhesion and invasion abilities of tumorspheres and induced a
pattern of cellular apoptosis. Evaluation on both 2D and combined 3D culture
models showed that A. cantoniensis had a strong inhibitory effect on adhesion
and invasion of HepG2 tumorspheres.
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HepG2 bang phuong phép phén tich thay déi duong kinh ving ranh gisi, phan
tich kha nang xam 1an ciia cac tumorsphere. Két qua cho thay, dich chiét ethanol

TU KHOA tr cdy Che day da uc ché kha nang di tri va xdm 14n cua té bao ung thu gan

Ung thu gan HepG2 theo ndng do. O nhom ddi chung, chiéu rong cia dudng ranh gii sau

S s 24h da dugc thu hep con 68,1 £ 7,2% va sau 72h 1a 19,7 + 2,4%. O nong do 50
Di tru te bao pg/mL, sy di tra giam rd rét, chidu rong cua duong ranh gisi thu hep cham hon
Xam lan S0 V6i ddi ching 81,4+ 7,5% sau 24h va 71,7 + 6,8% sau 72h (p < 0,001). Khi
Ampelopsis cantoniensis xtr Iy té bao voi ndng do 100 pg/mL thi sy thay doi vé chiéu rong cua khoang

: 2 trong so véi thoi diém truge xi ly (Oh) la rat it. Dich chiét cdy Che day da lam
Dich chiet ethanol giam kha ning bam dinh va xam lan cua céc tumorsphere va gay ra kiéu hinh té
bao apoptosis. Panh gia trén mé hinh nudi cdy 2D va 3D két hop da cho thiy,
cay ché day c6 tién nang chdng lai sy di tri va xam In cia té bao ung thu gan.
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1. Giéi thigu

Ung thu gan 1a mét trong nhitng cin bénh ung thu pho bién, gay ra nhiing van dé nghiém
trong ddi véi sic khoe cong dong ciia moi qudc gia trén thé gidi. Ung thu gan dugc phét sinh do
nhiéu nguyén nhan khac nhau ma dién hinh Ia nhiém virus (viém gan B, viém gan C) va lam
dung dd udng cé con. Bén canh do, cc yéu to vé di truyén hogc béo phi, tiéu duong gay ton
thuong té bao gan ciing gop phan gia tang sy phat trién ung thu [1]. Trong sb cac dang ung thu
gan khac nhau thi ung thu biéu mo te bao gan chiém khoang 90% tong s ca mac [2]. Theo thong
ké cua Globocan nam 2022, ti 16 méc ung thu gan ding thir 6 trén thé gidi voi 866.136 ca mac
méi va 1a nguyén nhan gay tir vong do ung thu cao thir ba chi sau ung thu phdi va ung thu dai
truc trang vai 758.725 ca tai Viét Nam [3] Céc phuong phap diéu tri ung thu hién nay nhu phau
thuat, xa tri va hod tri con ton tai nhiéu van dé nhu cac tac dung phu anh hueong toi nguol bénh
hay chi phi diéu tri cao [4]-[6]. Chi c6 mot ty Ié nhat dinh (dudi 25%) cac ca mac cé thé &p dung
phuong phap diéu trj trang dich va liéu phap mién dich du day 1a cac phuong phap dem dén
nhiéu hira hen trong diéu tri ung thu [7]. Do d6, viéc nghién ctu tim ra cac thao duoc c6 kha
nang tuong thich sinh hoc cao, cé kha nang uac Ché té bao ung thu, giam thiéu cac tac dung phu va
nhiéu ngudi co thé tiép can dang duoc quan tam [8]. Khéc véi cac thude diéu tri ung thur, cac hop
chat tu nhién c6 trong thao duoc da dugc béo céo 1a c6 hiéu qua ic ché cac té bao ung thu va
dugc ky vong 1a han ché tac dong giy doc vai céc té bao khoé manh, ciing nhu giam thiéu nguy
co khang diéu tri do cd kha ning loai bo dic tinh gbc cua cac té bao ung thu [9]. Pa c6 nhiéu béo
c&o vé cac loai thao duoc cd tiém ning &rc ché ung thu gan [10], [11].

A. cantoniensis c6 tén phd thong la cdy Ché day, ngoai ra con mot sé tén goi khéac 1a Che
hoang gia, Song nho Quéang Péng, Thau ra, Khau ra, Dién bd tra, Hong huyét long, Nguu khién
ty, thuoc chi Ampelopsis, ho Vitaceae, 1a mét loai thao duoc phd bién trong céc bai thudc dan
gian. A. cantoniensis duoc sir dung nhu mot vi thudc c¢é hoat tinh khang viém cho céc bénh nhu
viém gan, viém da day, ngo doc khi an do nhiém mot s6 loai vi khuan. A. cantoniensis phan b6
rong rai ¢ cac tinh cua Viét Nam ciing nhu trén thé gi¢i nhu Lao, Quang ‘bong (Trung Quoc)
Indonesia, An Pg. Cay c6 kha ning sinh truong ty nhién trén cac vung dat d6i nhu Cao Bang,
Lang Son, Quang Ninh, Ninh Binh, Pa Nang, Pac Té (Kon Tum), An Khé (Gia Lai), Bao Loc
(Lam Déng), Ninh Thuan va Bdng Nai [12]. Cac loai trong chi Ampelopsis da dugc béo céo 1a c6
kha ning ¢ ché virus, vi khuan khang thuc. Mot sé loai thyuc vat thuoc chi nay con c6 kha nang
Kim ham sy phat trién cua cac té bao ung thu nhu ung thu phdi, ung thu da day, ung thu va va
ung thu tuyén tién liét, té bao u than kinh dém & nguoi [13]-[16]. Thém vao d6, di cé nhiéu béo
cdo phan lap duoc cac hoat chat cd trong A. cantoniensis nhu flavonoid, chromones, phenolic
acid, dac biét ham lugng flavonoid chiém 18,15% duoc chi ra vai nhiéu hoat tinh sinh hoc nhu
khang viém, khang virus va chong ung thu [17]-[21]. Muc tiéu caa nghién ciu nay nhiam danh
gia tac dong cua dich chiét A. cantoniensis lén kha nang di tra, xam 14m cua té bao ung thu gan
trong md hinh nudi cay 2D va 3D.

2. Phwong phap nghién ciru
2.1. Phwong phdp thu thdp va xdc dinh tén khoa hec, lam tiéu bdn cia cay Cheé day

Mau Ché day duoc thu thap thang 01 nam 2023 tai ving dém cia Vuon Québc gia Tam Dao
thuoc dia phan cua x& My Yén, huyén Pai Tur, Thai Nguyén. Thu thap mau thuc hién theo
phuong phap ctia Nguyén Nghia Thin (2007) [22]. Tén khoa hoc duoc x4c dinh theo phuong
phap chuyén gia két hop voi "Danh luc cay thudc Viét Nam" caa Vién Duoc lidu [23].

2.2. Phwong phdp thu cao chiét A. cantoniensis

Mau 14 tir cay A. cantoniensis (250 gram) duoc sdy trong ta sy on nhiét trong 48h & nhiét do
40-50°C va nghien thanh dang bot min. Tiep theo, 10 gram bét dugc cho vao ong Falcon va bo
sung thém 30 mL ethanol 95% va lac vai toc d6 200 vong/phat trong 48h. Thu lai dich chiét bang
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Céch loc qua gidy loc Whatmann, sau d6 cho bay hoi ethanol hoan toan ¢ 40-50°C trong 24h. Cao
chiét thu duoc hoa tan trong DMSO (VWR, Phap) ¢ nong d6 100 mg/mL nhu nong do goc. Dich
chiét ethanol tir A. cantoniensis dugc luu trir & -20°C dé sur dung cho cac nghién ciru tiép theo.

Hinh 1. Mu tiéu ban kho cdy Che ddy (Ampelopsis cantomenszs) thu nhan tai Ving dém Vion Quéc gia
Tam Bdo. Tiéu ban dugc gan nhan vdi cac thong tin vé tén khoa hoc, tén phé théng, noi thu mau, ngay thu
mau va cong dung.

2.3. Phuong phdp dinh gid dnh huong cia dich chiét cdy Che day Ién s di tr(1té bao ung thu HepG2

Nudi cdy té bao ung thu gan HepG2 trén dia nudi céy loai 24 giéng trong moi truong
RPMI1640 (Gibco, Thermo Fisher). Khi mat d6 té bao dat xap xi 90% bé mit giéng, mot dudng
ranh gi¢i dugc tao ra bang cach str dung dau con loai 10 ML vach trén be mit dia nudi cdy. Trang
rira cac giéng té bao bang dung dich PBS 1X dé 1am sach bé mat nudi cay. Tiép theo mdi trudong
chtra dich chiét tur 14 cay Che day ¢ cac nong d6 0 pg/mL (dbi ching), 50 pg/mL va 100 pg/mL
dugc bd sung vao giéng nudi cdy. Dit liéu hinh anh dwoc chup lai bang kinh hién vi soi nguoc
Nikon Eclipse Ts2 ¢ do phong dai 100X theo su thay ddi vé thoi gian xtr Iy Oh, 24h va 48h. Muc
d6 thay ddi kha nang di tri dugc x4c dinh bang phan mém ImageJ.

2.4. Phwong phdp nuéi cdy va danh gid tic dgng cua djch chiét cay Cheé day 1én kha ning xim
ldn ciia cdc tumorsphere trong diéu kién nudi cdy 3D

Té bao ung thu gan HepG2 dugc nudi cay trong dia nudi cay khong bam dinh duoc xtr ly bang
poly-Hema (Sigma, Aldrich, Phap), mat d6 1.000 té bao/ giéng, thé tich nudi cdy 500 pL, st
dung moéi trudng DMEM F12 (Gibco, Thermo Fisher) c¢é b sung 0,4% Glucose, 20 ng/mL EGF,
5 pug/mL Insulin (tat ca dugc cung cap boi Sigma Aldrich) va 1% hdn hop khang sinh Pen-Strep-
Ampho.B trong diéu kién 5% CO,, d6 am 95% & 37°C. Mai truong nudi cay cii duoc thay bang
mai trudng maéi sau mdi 48h. Sy hinh thanh tumorsphere duoc danh gia sau 2 va 3 ngay nudi cay.
Té bao duoc c¢b dinh trong ethanol 70% trong 10 pht, sau d6 dugc nhudém véi dung dich DAPI
(Thermo Fisher) nong d6 2,5 pL trong 5 phat, quan sat, chup anh kiéu hinh nhéan té bao bang
kinh hién vi huynh quang NIKON Ti2 ¢ vat kinh 200x va phan tich hinh anh bang phan mém
NIS Element 6.0 (Tokyo, Nhat Ban).

3. Két qua va ban luan
3.1. Dich chiét cay Cheé day #rc ché su di tri ciia té bao ung thw gan HepG?2

Di tr(i (migration) la kha ndng phéan chia va xam nhap cua té bao vao viing trong xung quanh
cta té bao ung thu. Két qua hinh 2 cho thay, co su khac biét vé muc do di trd cua té bao HepG2
vao duong ranh gigi tréng ¢ cac giéng ddi chung so véi giéng duoc nudi ciy trong diéu kién co
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b sung dich chiét Che day. Cac té bao ¢ ddi ching ting sinh manh va thu hep mot cach nhanh
chong chiéu rong cua duong ranh gisi khi so sanh véi d6i chitng. O nhém d6i ching, chiéu rong
con lai caa duong ranh gigi sau 24h la 68,1 £ 7,2% va sau 72h la 19,7 £ 2,4%. Cac té bao dudi
tac dong cua dich chiét Ché day ndng d6 50 pug/mL cho thiy sy di tra giam rd rét, chidu rong cua
vung ranh gisi thu hep cham hon so véi dbi chung 81,4+ 7,5% sau 24h VaT71,7+6,8% sau 72h
(p < 0,001). Khi xur ly té bao vé6i ndng do 100 Hg/mL thi sy thay dbi vé chiéu rong cua khoang
tréng so voi thoi diém trudc xir ly (Oh) 14 rat it. Chiéu rong do duogc cua khoang tréng ¢ cac gieng
dugc xir Iy & ndng d6 nay sau 24h va 48h lan luot 13 94,5 + 3,6% va 77,2 £ 5,6%. Qua dé, c6 thé
nhan thay duogc sy di tri cua té bao b tc ché dang ké dudi tac dong cua dich ‘chiét Che day. Mot
nghién ciru twong tu vé dich chiét cdy Ampelopsis japonica (cung chi véi cdy Che day) trén moi
truong nudi ciy bam dinh cho thdy mue do di tra té bao giam rd rét tir 73,3% & nhém doi ching
xudng con 38,9%:; 27,8% va 16,7% & cac nong do lan luot 1a 50 ug/mL, 100 pug/mL va 200
ng/mL sau 24h xir ly véi dich chiét [16]. Té bao ung thu cé thé thay doi vi tri cu tra dé thich nghi
V6i moi truong dinh dudng thay ddi nho qua trinh chuyén déi biéu md - trung mé (EMT) thong
qua su biéu hién cua gene SNAIL [24], [25]. Matrix Metalloproteinases (MMPs), thanh phan cuc
Ky quan trong va khéng thé thay thé trong qua trinh EMT da duoc xac dinh la mot dich trong
diéu tri ung thu [26]. Dihydromyricetin (DHM) la thanh phan hoé hoc da duoc nghién ciru c6 mat
trong cay Che day.
A

0 png/ml. S0 png/ml. 100 png/ml.

0 pg/mL
50 pg/mL
100 pg/mL

Chiéu rong khodng rdng (%)

24n

Hinh 2. Anh hirong cua dich chiét Che day 1én sy d| tri cua dong té bao HepG2. Té bao dwroc Xir Iy Véi
dich chiét nong @ 50 pg/mL va 100 pg/mL trong 24h va 48h. (a) Su di tra cua té bao duwoc ghi lai tai 24h
va 72h bang kinh hién vi soi nguwroc Ts2, thang do (scale bar) = 100 pm. Sy thay doi veé ti 1¢ di tra trén
HepG2 giira cac té bao doi chwng VGi CAC té bao diroC xu ly véi dich chiét trong 24h va 72h; ***p < 0,001
Véi cac giéng doi ching tai 24h; ##p < 0,001 véi cac gleng doi ching tai 72h (b)

DHM da duoc ching minh 13 co tac dung @c ché qua trinh EMT bang cach bat hoat sy biéu
hién cia MMP [27]. DHM ciing dugc d4nh gia 1a c6 kha nang ¢ ché su di tra cua té bao ung thu
biang cach kéo dai trang thai biéu mé cua té bao thdng qua trc ché con dudng tin hiéu NF-kB [28].
Dua trén cac dir kién trén, c6 thé thiy rang dich chiét Che day duoc dung trong thi nghiém cua
chung t6i da ¢ thé e ché qua trinh EMT, dan dén wc ché qua trinh di tra cua té bao.

3.2. S hinh thanh va phét trién ciia cac tumorsphere tir té bao HepG2 trong diéu kién nuéi cay 3D

Kha ning xam 14n cua té bao ung thu duoc danh gia trén cac tumorsphere di duoc hinh thanh
trén moi truong nudi cay 3D sau 48h xu ly vai dich chiét. Chinh vi vay, trudc tién mo hinh nudi
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ciy 3D dé tao cac tumorsphere da dugc thlet lap (Hinh 3). Co thé thay rang, cac té bao don 1¢ da
hinh thanh I&n cac khdi cau ¢ ngay nuoi cay trong diéu kién nudi cdy 3D sir dung mdi trudng
DMEMF12 c6 bé sung cac yéu té tang truong biéu mé va insulin. Kich thuéc cua tumorsphere
co su thay ddi rd rét theo thoi gian. Tur té bao don ban diu véi duong kinh 7,4 £1,7 um; kich
thudc do duoc ciia tumorsphere sau 24h la 48,75 + 10,8 um. Sau 3 va 5 ngay nudi cay, dudng
kinh tumorsphere gia ting nhanh chong lan luot 1a 99,25 + 25,8 um va 381 + 131,97 pum. Nhu
vay c6 thé thay, trén bé mat chong dinh, t& bao nudi cdy phan b lo limg trong méi trudng va
hinh thanh 1én cac khdi cau ung thu hay con goi 1a tumorsphere dudi tac dung cua yéu té kich
thich tang sinh biéu mé (EGF). Tumorsphere duoc tao ra tir nhitng té bao c6 dic tinh lam méi
cua té bao gdc ung thu phan chia nhiéu lan hinh thanh 1én nhiéu 16p té bao, lién két véi nhau tao
thanh hinh cau. Nhirng té bao bén trong ciia khéi nay thuong bi apoptosis, tang sinh cham hon rd
rét so voi nhitng té bao ¢ 16p ngoai ciing. Bén canh d6, nhitng té bao 16p bén ngoai cling ¢6 kha
nang xam 1an manh hon so véi cac 16p bén trong. Tumorpshere c6 sy twong ddng ca vé ciu trlc
khéng gian va chiic nang véi khdi u trong co thé so véi cac té bao nudi cay bam dinh. Chinh vi
viy, cac tumorsphere dugc tao ra sé duoc sir dung cho dénh gia mirc d6 xam lan dudi tac dung
cua dich chiét Che day.

@ Ngay 0 Ngay 1 ®)

g

DBuong kinh
tumorsphere 3D (um)
g 8

Thai gian nudi cay (ngay)

Hinh 3. Nudi cdy teo khéi cau 3D tir dong té bao HepG2. (a) Hinh anh tumorsphere dirot ghi lai sau 5
ngay nudi cay bang kinh hién vi soi nguoc Ts2, do phong dai 100X, thang do 90 um. Kich thudc cac
tumorsphere dwoc trinh bay trong biéu do (b); Mann-Whitney test; ***p<0,001 so v¢i doi chiing

3.3. Tdc déng ciia dich chiét Ché day 1&n khd nang xém lan cia té bao ung thw gan HepG2

(a) (b)

/o t¢ bao bam dinh
8 8 8 8

Nong do dich chiét

Hinh 4. Tdc déng kim ham kha nang xam lan cua dich chiét Che day len té bao ung thir gan HepG2. Miii
tén mau xanh chi cac té bao xam ldn, bam dinh dioc trén bé mat nudi cay. Miii tén mau vang chi nhiing té
bao khdng cd kha nang bam dinh va xdm lan trén be mat nudi cay; Mann-Whitney test; ***p < 0,001
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Cac tumorsphere sau khi dwoc xir Iy voi dich chiét cdy Ché day cho thay kha nang xam 14n bj
giam di dang ké so véi ddi ching trén méi truong nudi cay bam dinh. Hinh 4a cho thay, cac khdi
cau ¢ déi chiing thé hién kha nang bam dinh va lan toa trén be mat nudi ciy tao thanh ving xam
Ian c6 duong kinh 16n, ti 18 té bao bam dinh cua cac khdi cau nay la 81,2% + 7% (Hinh 4b). O
nong do 50 Hg/mL, kha nang bam dinh va lan toa giam rd rét, duong kinh cua cac vang xam l4n
giam manh, ti 1¢ té bao bam dinh 1a 48,2% + 10,1%. Khi nong d6 dich chiét ting 1én 100 pg/mL
gan nhu khong c6 bat ky t& bao nao thé hién kha ning bam dinh trén bé mat dia nuoi cay, cac
khéi cau v& ra thanh cac té bao don, khong ¢ bat ky vang xam Ian nao dugc quan sat thay, ti 1¢
té bao bam dinh luc nay la 0%.

0 pg/mL 50 pg/mL 100 pg/mL

Hinh 5. Kiéu hinh nhan té bao cua cac tumorsphere sau 48h cdy tro lai trén dia thir nghiém xam ldn. Miii
tén mau xanh chi nhan té bao binh thuong, mii tén mau do chi kiéu nhan cua té bao apoptosis/té bao chét

Té bao mat kha nang xam 1an ¢6 thé lién quan dén su giam suc sdng hodc apoptosis khi bi xur
Iy véi dich chiét. Bé kiém tra nhan dinh nay, cac tumorsphere trén dia thr nghiém xam lan da
dugc nhudém nhan té bao bing thudc nhuém DAPI. Két qua tai Hinh 5 cho thiy, ¢ néng d6 50
pg/mL dd c6 mot ty 18 nhat dinh cac té bao c6 nhan bi co lai, bt mau manh vai thudc nhuom
DAPI s0 véi c4c té bao binh thudng & mau déi chimg. Két qua ciing cho thay rang, hau hét cac té
bao déu co kiéu nhan cua té bao apoptosis/té bao chét khi cac tumorsphere bi xt ly véi dich chiét
cay Che day & ndng d6 100 pg/mL. Su cam ng apoptosis bai dich chiét dwoc chi ra & day nhu 1a
co s& dé giai thich cho sy mat kha ning bam dinh, xam 14an trén bé mat nudi cdy cua céc
tumorsphere.

Di tri va xam I4n cua té bao ung thu c6 1ién quan chit chd véi qua trinh EMT, cho phép cac té
bao lan téa va bam dinh 1&n cac t6 chic xung quanh va theo thoi gian tién trién thanh di can [24].
Trong céc té bao ung thu, viéc kich hoat bat thudng cac con duong MAPK (bao gom JNK,
ERK1/2 va p38MAPK) déng mét vai trd quan trong trong viéc didu chinh sy xam lan va di can
cua ung thu, c6 thé dan dén ting sinh t& bao, kha ning chéng lai apoptosis thiic ddy su di cin
bang cach diéu chinh su biéu hién ciia cac gene lién quan dén kha ning van dong cua té bao [29],
[30]. Hoat ho4 con duong MAPK ciing dugc xac dinh 1a gy ra sy pha v& chat nén ngoai bao
(ECM), tao diéu kién cho té bao ung thu di vao dong tuan hoan mau, dan dén di can [31]. Su twong
tac gitra cac con dudng ndy cd thé tac dong 1én su biéu hién cua cac matrix metallicoproteinase
(MMP), 1am suy yéu cau trac chat nén ngoai bao va diéu chinh qua trinh EMT, hd tro su phan tan
ctia c4c té bao ung thu trong co thé [32]. Véi nhiéu thanh phan hoa hoc khac nhau c6 mat trong
dich chiét cay Che day, trong d6 c6 hop chat DHM c6 thé di c6 tac dong theo cac con duong tin
hiéu khac nhau Ién té bao ung thur gan HepG2, trong d6 hoat tinh tic ché qua trinh di tra, gian tiép
gay uc ché su xam lan, thay doi biéu hién cia metallicoproteinase hoac 1am giam biéu hién cua con
duong tin hiéu MAPK, gay anh hudng dén sy di cin ctia ung thu [27].

4. Két luan

Két qua nghién ctu cho thay rang, cay Che day c6 hoat tinh uc sy di tra d6i vai té bao ung thu
gan HepG2 trong diéu kién nubi cay bam dinh 2D va uc ché sy xdm lan caa cac tumorsphere 3D.
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Nhiing dit li¢u thu dwoc cua nghién ciru nay chi ra ring Cheé day 12 loai thao dugc c6 tiém ning
uc ché te bao ung thu gan.

Loi cam on
Nghién ctru nay dugc hd tro kinh phi boi dé tai cap Pai hoc Thai Nguyén méa s6: DH2024-NV-02.
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