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T'angsinhmachnﬁuliqunrinhsiphmwngﬁph&nnhénhcﬁacécm@:hmﬂumﬂim&ngquawdngsinhvédichuy&cnacéc_lé
00 i mb tir mt mach miu ban déu. Tang sinh mach ¢ vai quan trong trong sy Sinh trdmg va chika Linh vét thwong cia co thé &
difu ki¢n sinh 1y binh thutmg. Tuy nhién, di véi khoi , sir ting sinh mach ciing g6p phén thac diy, hd tro sir ting sinh va di cin clha
céc th bio ung th. Chinh vi viy, irc ché thng sinh mach méu trong khéi u s& % mit dich didu trj tiém ning trong twong lai. Trong
ién cirs ndy, ching 151 phat trién mgt md hinh ¥ang sinh mach méu thong qua dong nudi cly cdc 1& bao ung thy vi MCF-7 va cic
b0 i mé tinh mach dily rén nhim nghién cfu co ché tinp sinh mach ciing nhu sing loc céc hop chit co tiém ning irc ché hodc
kich thich ting sinh mach méu, phyc vy cho sin xudt cde ngudm dizge phim trong tuong ek, Céc té biao ndi m6 duge phin lp ti tinh
mach ddy tbn tré sa sinh 52 dugc duy tri s dioh va kiém tra vdi CD31 va Dil-Ac-LDL, seu d nudi cdy trong cing mjt nén dia véi
céc té bio ung thir MCF-7. K& qua thu dug cho thiy cé sy bitn d6i cia cic 1€ bio ndi md theo thii gian ddng wudi cdy, 1ir s thay
@3i hinh dpng, kéo ddi 1 bdo toi khi hinh thinh mang Judi, ciu trisc dang Sng do cic tic nhén kich thich san sinh 6 cac ¥ bao ung
ther durge duy tri & mit 45 cao.

Tir khia: angiogenesis, MTCS, hUVECS, co-culture
M DAU

Téing sinh mach méu 14 qué trinh sinh tnedng va phian nhanh cda cic mach mau méi chit yéu 1a théng qua sy tang sinh
va di chuyén cla cac té nao ngi md tr mit mach may ban d3u. Day la qua trinh c6 vai trd séng cbn cho sy sinh san,
phat trién va chira lanh céc tn thirong clia co thé [Kozien D et al., 2000; Hanahan D et al., 2011). N&m 1871, Folkman
dua ra mdt goc nhin m&i vé vai trd ciia mach mdu trong st sinh tnrdng clia khdi u dudi dang mot gia thuyét 1a sy sinh
trréng cla khdi u phy thudc vao tang sinh mach méu. Thuyét nay cho réing céc t& bao ung thw va céc té bao ngl mé
mach mau trong mét khéi u cb thé phéhi hap chit ché vai nhau va cac té bao ndi md cd the chuyén tir trang thai nghi
sang trang thai hoat dpng manh bdi s khudeh tan cac tin hidu hoa hoc 1r cac khbi u [Folkman J, 2000). Gia thuyét chi
chi duoc din din chap nhan ihi céc cic t& bao ndi mé duoe chimg minh 12 c6 thé tac thanh cdc mach méu in vitro 1Am
nam sau dé va phai mét t&i 11 ndm thi cac nha khoa hoc mai fim ra dwgc chit e ché tang sinh mach mau dau tién.
Gira nhirng nam 1980, rit nhiéu biing chirng thure nghiém da dirgc t3p hop d& tng ho gid thuydt v& sir phy thuge clia
khéi u vio tang sinh mach mau. ¥ twdng nay co thé dwec khing dinh mét cach don gidn: “Mot kh xuét hign khéi u, sy
ring v& kich thiedc ciia khdi 18 bao nay phai drgc di kém véi sy ting cic mach mau mai héi ty v& phia khdi u™. Gid
thuyét nay hién nay da dugc Gng hd béi rii nhigu bing chieng sinh hoc va duerc hoe, va duge chimg minh béi céc biing
ching di n hoc [Folkman J, 2000; Hanahan D ef al., 2011}. Céc béng chimg thirs nghidm v [4m sang cho thiy qua
trinh di céin ciing phy thudc ting sinh mach méu. D& miét t& baa khéi u oS thd di cin thanh cdng, né phdi vurgt qua nhidu
réo cdn ciing nhtr dap ¥ng nhimg ohin t8 sinh tnrémg nhét dinh. Do d8, cc t& bao khdi u cin phai tiép can duge mach
méu cla khéi u so cp, séng sdt qua tudin hoan, dimg Igi & vi mach méu clta oo quan dich, thodt khdi mach mau 86,
sinh tnrémg & co quan dich, va kich thich tang sinh mach mdu. C6 thé noi ting sinh mach mau déng vai trd quan tsang &
nhirng buére khivi dAu cling nhir két thae clia qua trinh di cin. Va nhur vay cling déng nghla véi vige (e ché duoce sy
tang sinh mach mau cb thé s& mang fai higéu qua didu tri trién vong cho cdn bénh ung thee. Ba o6 mét sé cht co kha
ning ¢ ché sy ting sinh mach mau ntwe angiostatin, endostatin, platelet factor-4 v.v... duge cdng bd. Nam 2003
James, C. va cfing sy cdng bé két qua v& viéc sir dung Bevacizumab (Avastin) ~ mét khang thé don dong khang nhan
th tang sinh mach mau trong didu ti, lam tang kha ning sdng s6t clia bénh nhan ung thw than d3 di can [Los M et al.,
2007]. Tuy nhién, 84 lugng c4c fogi thubc thirong phdm dirge stz dung d8 (G ché sy ting sinh mach dugc cip phép
trong didu trj ung thur trén thé giti hign nay twong @i han ché. Han niva, nhirng bigt duoc €6 tic dung tht thurdmg lai la
khdng thé don dong hay protein tai 15 op v gi& thanh cao. Chinh vi vay, viec xay ding mat mo hinh nghién cou dé
nharh chéng phét hién vé sang loc nhimg ché phim mé ot tiém niing irc ché sy téing sinh mach clia khéi u v chi phi
ré hom rt co y nghia thiee ti8n, dac bigt 13 & Vigt Nam, khi kha naing kinh t& cia héu hét bénh ohan ung thw con rét mZpA

Trong nghién ciru nay, chiing tdi tién hanh tae mé hinh ting sinh mach méau khdi u dya trén mé hinh déng nudi cly cac
& bae ndi md finh mach day rén & ngudri (hUVEC - Human Umbilical Vein Endothelial Cells) véi khdi cAu da bao cac t&
bao ung thir (MCTS - multicellular tumor spheroids} nudi ciy 3D. Khd nang ddng nudi ciy NUEVC véi MCTS da ma ra
mjt hudng mdi trong nghién ciru sy t3ng sinh mach méu bao quanh khdi u [Timmins NE ef al., 2004; Tung YC et af.,
2011; Ingthorsson S et al., 2010]. Ma hinh ndy <& ddp img duoc yéu clu thir nghism, phét hién cic loai thube o6 tém
nding (¢ ché 1ang sinh mach méu, do do (rc ché u phat tién va han ché di can. gp phan phét tién thudc chéng ung thir.

PHUONG PHAP NGHIEN CUPU
Phan I4p va nudl cdy 1 bio ndi mé tinh mach day rén

Chiing 161 tién hanh phan Jap 1 bao né1 mb finh mach day rén theo phurong phép cila Cramptan va cs. [Nguyen LT et
s, 2011; Cramplon SP et al., 2007] va 43 théanh cong trong vigc thu nhan, duy tri va bao quan dong 1 bao nay. Dung
dich collagenase 2% dugc bom vao bén trong finh mach day ron cho t&i khi mach phéing lén. Toan bé déy rén sau do
56 durgc chuyén vao dung dich PBS 1x va duge 0 & 37°C trong 20 phitt. Dung dich trén sau d6 dugce thu lai, ly tam, céin
té bao dugc gilr lgi va hoa tan trong mbi tneémg nudi oy M199 20% FBS, 1% penicillin/streptomycin, 1% glutamin 6,2M,
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1% VEGF. 1% heparin. Té bao dwrgc duy inl trén nén dia nudi cdy phi gelatin 0,5% - 1%, tong didu kién 37°C, 6% CO2,

thay mdi truremg 2-3 Lanviudn,
Nubi chy 30 khéi cau da bao ung thur dong MCFT

Phurong phé ki chir da bao ung thu dong MCF7 da dupe thurc hién thanh odng trong nhom ngh|én clru [Nguyén
BT et ar.?zogztfom a nudi cdy 96 giéng dugc phi mt lrp méng agarose 1,5%. Nho len phan ndp cia dTaanucbél céyé%
giéng, trmg voi timg giéng, mot thé tich 20 ul dung dich té bao ung thur aé to thanh c4c giol reo. Bg xu;\g v c; ccagl :15:
200pi mai tnrgng nudi cay 4 bao sau 86 diy phan ndp mang cic giot trec !al. _D»a nuti cdy 96 gien Z!a %éc igo
treo rén nip dugre giir trong ti 4m 37°C, 5% CO; trong 24-48 gidr. Sau do cac ot treo dugc ha flr ndp xu 'l'lr!ll 9 gieng
ciia dia nudi clly 96 giéng dirge phi agarose. Quan sét va ghi ahan sy phat trién cia khdi spheroid dwdn Kinh hien vi soi

ngugs.
Tao khéi spheroid ddng nusi cay véi hUVEC trén khéi agarose

< "
Cac khdi spheroid dugrc 7-8 ngay budi & Guoc tién hanh dbng nud! cdy voi & bio n6i m6 finh mach day ron. Cac té bao
ni md (é; ©6 58 1An cdy w:)?gr)l' itr 2.4 130, 10 khéi spheroid 7 ngay tubi sinh trrmg Sn dinh, €6 kich thude teang ‘acz
abng 8éu dugc tira chon dé phuc vy cho thi nghigm. B3 sung 50 pl dung ich ehira 1€ bao ngi md VE{*émal a3 2x10° 1@
bao/50 pl mdi tnrémg DMEM 10% FBS, 1% penicillin-stre ptomyein vao mé} gieng cla dia nudi cAy 96 giéng co chira khdi
spheroid, Thee d&i sy hoa nhap cia hUVEG v&i MCTS-MCF7 dudai kinh hidn vi so1 nguoe.

T20 md hinh ddng nuéi cdy spheroid véi hUVEC nudi céy don lop

i dung e4c spheroids 43 xult hién 16 hoai ti dé am nguyan 1igu cho mé hinh dbng nudi iy nay. Cic buge tién hanh
Er‘;’u 'sJaE Thié!pké céc dia 24 giéneg: trong amé\ giéng phguaygamse vao mai géc giéng ven dign tich bang ¥, dién tich bé
mit giéng. B sung t6 0 ndi md vao mé gibng. T8 bao ndi mb duor nudi trong céc giéng cla dia 96 giéng qua dém
a8 bAm dinh tt trén bé m3t. Loai bd 6p agaress trong méi giéng.Tha khdi spheroid ¢6 16i hoal tr Va0 céc giéng tai vi tri
trudc 3o ob agarose. Theo ddi sir phat trién cia cac té bao ndi mo theo théi gian.

Hidn vi quang hoc va hién vi huynh quang

T& bao nd1 mb sau khi phan 13p sé dugre kiém bra béing csch nhudm vdi khdng thd khang CD31 gan FITC (invitragen) v&
2 véi Dil-Ac-LDL (Invitrogen). T 6 CD31 1a cum khéng nguyén bé mat dac trung clia té bac ndi mo, bao gdm ci
céc 18 bao ngi md tinh mach day rén, Dil-Ac-LDL (d8) ~ mét glycoprotein d4c trung can thiét cho swr sinh trréng duec
c4c té bao ndi md hip thy lign tyc.

KET QUA VA THAO LUAN
K&t qua phan Kp t& b ndi mé finh mach diy ron tré so sinh

Té bao ndi phan lap dupc co hinh thai dic trung: t& bag ngén, hinh thoi hodc da gidc (Hinh 1A). Cac té bao ndi mé déu
bidu hign duorng tinh véi CD31-FITC (xanh lyc) va cd hép thu manh Dil-Ac-LDL (d6) (Hinh 18). Nhwr vay cac 1€ bao phén
14p Guge ddu bibu hign diy di cic khéng nguyén bé mat §ac higu cing phur cac dic tinh sinh trudng dgc tneng coa &
bao ndi md, hoan toan thich hop cho sw phat trign md hinh tang sinh mach mau [Folkman J, 2000; Timmins NE ef a/.,,
2004; Grampton SP et af, 2007).

Két qua déng nudl cay MCTS-MCF7 v3 hUVECs

Tai théri diém khi mai b sung cac 1 bao ndl md vio cdc giéng 66 sphereid, c4c € bao ndi mé phan bé ddng déu trong
méi tnedng va xung quanh khéi spheroid (Hinh 2A). Taj thei mgm 16 gi&r sau khi ddng nudi ¢y, cac 1 bao néi ma trong
gidng b&t Ghu ty 13p Iai trong Mdi tnromg tao thanh nhimg dam nhé, Sau db, mot sb dam t& bac nGi md ty Bp xung
quanh v lién két vdi phan vién sinh trrdng cia khéi spheroid (Hinh 2B). Hign twang nay xdy ra & tAt ca cdc giéng thf
nghidm. Chang t8i nkan thdy theo théi gian, cac dam tgbéo n6i Mo dan din hoa nhap vao véi cac té bao ung the clia
Khéi spheroid. NAu & thoi Giém 24 gidr, cac t& bao ndi ma gan nhw vAn & phia bén ngoai khdi spheroid (Hinh 2C) thi tai
48 gitr, ching da hoa nhap mdt phén vao knéi cdu ung thur (Hinh 2D} va ti 72 gier thi mét s6 dam 1 bao ngi mo ghn
nhir xam nhap haa toan vao bén trong kndi (Hinh 2E). Hién tweng trdn cing duoc ghi nhén trong nghisn clu cia
Timmins NE va cs. nam 2004 v& gay dyng mé hinh tang smh mach mau in vitro.

Chiing t6i iép tyc theo i s phat trién cia cac té bao ndi mb trong khdi chu da bao ung thw dang MCF7 theo thdi gian.
M8t Gidu thuan ot cho thl nghiém nay 3 cac t bao nai m6 nhap bae Dil — Ac- LDL nén khang cin phai cé dinh t& bac dé
nhudm huynh quang va quan sat. Nhir vy sé d@m bdo dwgc sir theo dai lién tyc qua inh xam nhap clia HUVEGS vac
khdi spheroid. S ven thén didm 16 gi¢r (i (Hinh 38), chung toi nhan thiy ¢ sy Khac bigt 16 rét vé& sw2 phan bd cla 18 bao
nbi mé trong khodng 48 - 72 gity sau khi 0 (Hinh 3C, D, E). Lic ndy cdc t& be nai md phén b tAp trung vio bén trong
khdi Giu v& bao quanh phn 13i hoat tir. Diéu ndy la phu hop véri nhimg nghisn ciru v& sinh iy khéi u. Khi 11 hoai tir xudt
hign, cAc th bao ung thur ving 15i 6 tidt cac chét Kich thich sw hinh thanh mach mau vao khéi u @é cung cAp chét dinh
duEmg |Ingthorssen S et al., 2010). Do vay viéc thu hit cac té bac ndi mé tap trung xung quanh G hoal 1r ma chung 11
quan st dug phan anh dung thiec t tién tién clia cac té bao ndy (Hinh 3G).Mac ol cAc t& bao RUVEC tap trung nhidu
trong khéi spheroid nhung chang téi khéng quan sét dueoc st tao mach mat cach rd rang. C6 thi do chu tric dang khbi
han ché vigc quan sat su hinh thanh mach. B khic phuc nhwge didm cia viée dong nudi cdy khéi spheroid véi hUVEC
trén nén agarose nhu 43 €8 cip & phan rén, ching t8r ién hanh thit ké lai thi nghiém bing cach déng nuai cay khéi
chu vai hUVEC dgng don lap.
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A i

Hinh 1. Té bao ndi md tinh mach diy rén tré 5o sinh sau 3 In ciy chuydn, NUGi trong mai trirdmg DMEM 10%FBS, mat 43
tiromg adi thip - 100 (A} Céc t bae diromg tinh i marker tac higu CD31 (xanh I4 céy), tng cuomg hép thy LDL (d5), nhan t8 béo
B ahudm bang Hoechst 33342 — 400x (xanh duong) (B).

Nhu 63 trinh by & phin phurong phép nghign ciry, cie t§ bao ndi mo tinh mach day rén @wee O v6i Dl — Ac- LDL 24
giy trurdre Khi tién hanh ddng nudi ciy. Do cic té bao ngi mé co ddc diém riéng I3 ching c6 kha ning nhap bao cic Dil —
Ac- LDL trong khi cac té bao MCF7 khang co kha néng ndy. Vi vy o thé d& dang quan sét dugc sy phat trién ciia cdc
té bao néi méa trong khdi spheroid dudi kinh hién vi huynh quang do kha nang phat quang cba Dif — Ac- LDL (Hinh 37).

D E s

A . N

Hinh Z Sy phin bd cia cdc dam td bao ngl mo trén khoi spheroid tai fios dibm khac nhau. Bat dhu ddng nudi cly (A); 16 gir
dbng nusi chy (B); 24 g1 (C), 46 giér (D), 72 gitr (E) sau khi dng nudi cy. (A, B: 100x; C,D,E" 150x).

(o]

Hinh 3, Sy phan b ciia hUVEC nudl cdy den 16p [*) va trén khéi ciu da bao ung thi MCF7 sau 20 gié (&), 72 gitr (B) v 90 gier
(€} 48ng nudi cdy. Cac t& bag MCF7 khong mau.Cae hUVEC chira Dil — Ac- LDL mau db.

Theo ddi sy phét trién clia hUVECs khi ddng nubi ciy dang 30 va don lop i md

Céc 18 bao nj1 mé duge tha 1én nén nudi cdy théng thudmg trong ciing mat giéng co cac khdi spheroid MCF7 sinh

rén nén agarcse. Ching 16i d3 quan sat dugc sy bién ddi hinh dang ciia céc té bao hUVEC sau khi déng nudl
cly. Cdc 18 bdo khéng con dang hinh s36 ma keo dai va thubn nhen hai ddu nhu t€ bao sei. Day 12 hinh dang dién hinh
olia cac t6 bao ndi mo 16t thanh mach. Cae & bao ndi md dang soi tiép luc vwon dai vé phia khdi spheroid. Sau 48 gity 0
hai dang nuéi cdy 3D (MCF7 spheroid) va 20 (hUVEC), chung t6i nhan théy c6 ste hinh thanh dang vi mach phat tnén vé
khéi spheroid. CAc té bao ndi md chia nhanh va tao dang cac Gng mao mach nho (Hinh 4Error! Reference source not
found.). DAy chinh 1 hinh anh dién hinh cla céc mach méi tang sinh.

Trong cic khi u, cac th bao ung thtr & trung t8m clia khéi s& i vao tinh trang thigu hyt nguén oxy va dinh dugmg
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it i i Si (r a8i chit, abng thai
iém trong khi khdi t Kich thudr nhét diph khién ching phdi thay ddi phuromg thire trac

g:?u"m chc ntk:;n 1) k‘s:mdammmm tvanh meach 361 nhm van chuyén cac ngubn vt chit can tibt vao phuc W ch;]
sy sinh tnsmg va phan bao [Timmins NE ef al., 2004; Ingthorsson S ef al., 2010} Chinh vi vay mé sy ﬁﬂg_z;n mmal_
cia cic 1 bao ndi md dién 12 manh mé sau 24 gis dbng nui cly, khi chiu tée 0ng tir cac chat kich thich tiét ra tr 1Gi
hoai tir ciia khél u ddng nudi cly.

Hinh 4. Sy bién dél hinh dgng vA ting sinh cia hUVEC khi bit déu (A) va sau 48 gi& (B) ddng nudi cdy. Céc 1 bio hUVEC bién
85 Kinh dang mt cach manh m va phat trin thanh dang mac mach vé phia MCTS — MCFT (C). Mai ten: vi trf khéi cAu da béo ung
thi MCF7

KET LUAN

Chiing i 93 burdc ddu tao thanh cong mé hinh ting sinh mach mau théng qua ddng nudi cly khéi ciu da bao ung thur
dang té bao ung thur vi MCF7 va c4c t bao néi mé flah mach ddy rén tré so sinh. Cac 1& bac ndi md sau khi nusi cing
véi khéi ung thur 3D d4 tang sinh manh, bién d3i hinh dang, tao thanh céc dng nhé dang maa mach va phat tridn vé phia
khé u. M hinh nay s& co thé (rng dung trang vic nghién ciru s ting sinh mach méu khdi u va sang lgc thudc chéng
ung thu.
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ESTABLISHMENT OF ANGIOGENENSIS MODEL BY CO-CULTIVATION MCF-7
CELLS WITH HUMAN UMBILICAL VEIN ENDOTHELIAL CELLS

Nhung-Thi My HOANG*, Thanh-Lal NGUYEN

Department of Biology, VNU University of Science

SUMMARY

Angiogenesig is the process of growth and branching of new blood vessels through the ton and migration of

cells frompre-existing vessels. Angiogenensis plays an important rolc in the development and healing of the body at normal
physiclogical conditiens. In tumors, however, angiogenesis contributes to the process which promotes and supports the proliferation

and metastasis of cancer cells. Therefore, inh of is in tumor would be the potential target for cancer

treatment. In this study, we established a model of angi by i of MTCS-MCF-7 with human umbilical vein

mdov.hellal cells WUVEC) 1o i igrate the ion and ism of angi which s exploited to screen for potent
is inhibitos or st i for future ing purposes. The ial cells isolated

from buman umbilical cord veins were stably maintaned and were confirmedby CD3 lantibody Ind Dl]. -Ac-LDL lah:lmg agem :hm

cells were cultured in the same plate with the MTCS-MCF-7. The results showed the hol of

cells following duration of Itare, from the cell el jon 1o the network b hi ion, including tubular structure. This

observed phenoraznon could be due to the production of trigger factorssecreted from cancer cells MCF-7 that werein necrotic core of
the spheroid.

Key words: angiogenesis, MTCS, hUVECs, co-culture.
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