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T6M TAT 

T^g sinh mach mau la qui tdnh sinh tmong vi phan nhanh cua c ^ mach miu mdi thong qua su ting sinh va di chuyen cda cic te 
nao npi m& tit mQt m^ch mau ban diu. Tang sinh m^ch co vai quan trgng trong su sinh truong va chiia lanh vkt thucmg ciia catbta 
dieu Iden sinh ly binh thuong. TUy nhidn, doi vdi kh6i u, su ting sinh mach ciing gop phin thuc dSy, ho tr? s^ tang sinh ̂  di can ciia 
cic le bio ung thu. Chinh vi v|y, uc cbe ting sinh mach miu trong khoi u se la m$t dich dieu tri ti^m ning trong tuong lai. Trong 
i^hJen ciiu nay, chiing toi phat trien m9t mo hinh tang sinh mach miu thong qua dong nuoi cay cac te bao ung thu vu MCF-7 vi cac 
te bio nfii mo t&ih mach diy ron nhim nghien ciJru co chl tan^ sinh coicb ciing nhu sing lpc cic hpp chat co ti^ ning isc che hoac 
kich thich tang sinh m^h mau, phijc vu cho san xuit cic nguon (hipc pham trong tuong lai. C ^ te bao npi mo dirge phan lap tir ttnh 
mach diy r6n tr£ so sinh se dupe dny tri on dinh va k i ^ tra vdi CD31 va Dil-Ac-LDL, sau d6 nuoi ciy trong cilng mOt n ^ dia voi 
cac te bao ung thu MCF-7. Ket qua thu dupe cho thiy co su bien doi ciia cac te bao npi mo theo thoi gian dong nuoi cay, tur su thay 
d6i hinh dfuig, keo dii ti bio toi khi hbih thanh mang ludi, can true dang ong do cic tic nhin kich thich sin sinh tir cac tl bao ung 
thir dupe duy tri d mit dp cao. 

Tit kiioa: angjogenesis, MTCS, hUVECs, co-culture 

uOoku 
Tang sinh mach mku \a quk tr]nh sinh trirorng va phan nhSnh cOa cac m^ch mau moi chu ylu Ik ̂ ong qua s\jt tang sinh 
va di chuyin cua cdc t l nao ngi mo b> mgt mach mku ban diu. Day la quk binh cd vai trt s6ng etn cho SIF sinh sdn, 
ph^t triin va chOa tdnh cdc t in thu'ong cOa co th i p<ozien D ef a/., 2000; Hanahan D ef a/., 2011]. NSm 1971, Foikman 
dua ra m t̂ gdc nhin tudi ve vai trd ciJa madi mku trong sg sinh tnrcmg cua khoi u di/di d^ng mgt g\& thuylt Ik sijt sinh 
bvdng cOa khli u phg thugc vao tSng sinh mach mau. Thuylt ndy cho rSng edc t l bdo ung thu' vd cdc t l bdo ngi mo 
mach mau trong m$t khli u ed th i phli hop ch^t che vdi nhau vd cdc te bdo n î md cd the chuyen b> bang thdi nghl 
sang trang thdi hoat dgng mgnh bdi sir khuich tdn cac b'n hi$u hda hgc tir cac khli u [Fotkman J, 2000]. Gia thuylt chi 
chl diroc din dSn chap nhgn khi cdc c^c t l bdo ndi mo Oagc chdng minh Id cd th i tao thanh cdc mach mdu In vitro tdm 
nam sau dd vd phdi mat tdi 11 nam th] cac nha khoa hgc mdi tim ra duyc chat CFC che tang sinh mgch mau Oku tiSn. 
Giijra nhCrng ndm 1980, r i t nhieu bing chirng thirc nghi$m da dirgrc t^p hgp de ung hg gia thuylt v l si,r phylhugc cija 
khli u vdo tang sinh mgch mdu. V tu^dng nay cd the duyc khang dinh mgt cdch dan gidn: "Mot khi xuit hi$n khli u, sg-
tdng v l kich thu^dc cua khli t l bdo nay phdi duye di k ^ vcri s^ tang cac mgch mdu mdi hgi tv v l phia khoi u". Gtd 
thuylt ndy hi^n nay dd dirge dng hO bdi rat nhilu bing chirng sinh hgc va duyc hgc, va diryc chi^g minh bdi cdc bing 
chirng di tnjyln hgc [Foikman J, 2000; Hanahan D ef al., 2011]. Cdc bing chirng thyc nghidm vd ldm sdng eho thay qua 
binh di cdn cung phg thuOc tang sinh mgch mdu. D l m$t t l bdo khoi u cd thi di cdn thanh cdng, nd phai viryt qua nhilu 
rdo cdn cOng nhir ddp Cmg nh&ng nhdn t l smh tnrdng nhat djnh. Do dd, edc t l bdo khli u d n phai tiep egn duyc mgch 
mau cua khoi u sa cap, sing sdt qua tuan hoan, dCrng Igi d vi mgch mdu cOa ca quan dich, thoat ktidi mgch mau dd, 
sinh tnrdng d co quan dfch, vd kicti thich tang sinh mach mdu. Cd thi ndi tang sinh mgch mdu ddng vai trd quan bgng d 
nhCrng birdc khdi diu eung nhu- kit thCic ciJa qud binh di cdn. Vd nhu- vdy eung ding nghTa vdi v i ^ i>c chl duyc sir 
tdng sinh mach mdu cd th i se mang lai ht§u qud dieu tri triin vpng cho can b^nh ung ^u-. Da cd fn$t s l d i l t cd kha 
ndng ire ehl sg tang sinh m^ch mdu nhir angiostatin, endoslabn, platelet ^ctor-4 v.v... diryc cdng b l . Nam 2003 
James, C. vd cOng sg cdng t i l kit qua v l vi$c sir dung Bevacizumab (Avasbn) - mgt khang thi don dong khdng nhan 
t l tdng sinh mgch mdu trong dilu bj, ldm tang khd nang sing sdt cua b^nh nhan ung thir thgn da di can [Los M ef al., 
2007]. Tuy nhien, s l luyng cdc logi thulc thu-ong phim duye sd dgng de ire ch l sa tang sinh mach duyc elp phep 
trong dilu bj ung ttiu- b^n the gidi hi#n nay tuyng doi hgn chl. Han nu-a, nhirng bigt dugrc ed tdc dung tot thudng lai Id 
khdng &il dan ddng hay protein tdi to hgp vdi gid thdnh cao. Chinh vi vdy, viic xdy dirng mgt md hinh nghien cuu d l 
nhanh ehdng phdt hi$n vd sang Ipc nhu-ng chl phim mdi cd tiem nang dc chl sif tana sinh mach ei)a.kh6i u vdi chi phf 
rd hon rit ed y nghTa thgc t i ln, dac biet Id d Vi^t Nam, khi khd nang kinh t l cua hiu het benh nhdn ung thir edn r i t thap. 

Tnsng nghign cdu ndy, ehdng tdi bin hanh tgo md hinh tang smh mach mdu khli u dga trdn md hinh ddng nudi cay cdc 
t l bdo ndi md tinh mgch ddy rdn d ngirdi (hUVEC - Human Umbiticat Vein Endothelial Celts) vdi khli cau da bdo cdc t l 
bdo ung thu- (MCTS - mutticellular bjmor spheroids) nudi cay 3D. Khd nang dong nudi cay hUEVC vdi MCTS da md ra 
m$t hirdng mdi trong nghidn cdu s\f tang sinh mgch mdu tiao quanh khdi u [Timmins NE et al., 2004; Tung VC et at., 
2011; Ingthorsson S ef at., 2010]. Mfi hinh ndy se dap dng dirge yeu eau thd nghiem, phdt hidn eac logi thuoc cd tilm 
nang dc ehl tang sinh mgch mdu, do dd dc ehl u phat biln va hgn chl di can, gdp phin phdt triin thudc ching ung thir. 

PHirONG PHAP N G H I £ N CIJU 

Phdn l$p va nudi c ly t l bao ngi md Cnh mach day ron 

Chung tdi tiln hdnh phdn tgp te bdo nfii md tTnh mgeh ddy r in theo phu-ong phdp ciia Crampton va cs. [Nguyen LT ef 
al., 2011; Crampton SP ef al., 2007] vd da thdnh cfing trong viec thu nh^n, duy tr] va bao quan ddng t l bdo nay. Dung 
djeh collagenase 2% duyc bam vdo ben trong fTnh mach day rdn cho tdi khi mach phdng Idn. Todn b$ day ron sau dd 
se dirge diuyln vdo dung djch PBS 1 x vd dirg-c u d 37°C bxing 20 phut. Dung djch tren sau dd duyc thu lgi, ly tdm, c|n 
t l bdo duyc giu- Igi vd hda tan bong mdi Uirdng nufii cay M199 20% FBS, 1% penicillin/streptomycin, 1% glutamin 0,2M, 
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1% VEGF. 1% hepam. rt Irio ATOC duy « «6n nfc- aia nuoi ciy pt>0 gelatin 0,5% - 1 % . tong S*o kiSn 3rc. 5% CO,. 
thay mdi tnrdng 2-3 lan/hjin. 

Nudi cly 3D khAi cau da bao ung thir dong MCF7 

P h « ^ phSp .,0 kh& ciu da bio ung m . dong .MCF7 d i d.;,c * ^ i l f . " ^Z * f P f ^ S l T p S a f f i a l u T X % 
DT ef a/.. 2012). Bia nuoi ciy 96 gilng fliw phi mOt Iftp m6ng = 9 = ' ° = » Z ' ™ - - * " ' ; " £ ' ? l , " K n g v4o c4c gfeng 
giing. »ng vdi timg giing, m«t th i ttdi 20 pi dung dich t i bao ung thu. d i i ? " * ^ * ^ f a g J ^ - J L a ^ mang c4c grot 
mopi mSl tnrftng nuiS d y t i bao sau do day phin nSp mang c4c gipt tao a,. ? f n u « ' * ?^ O o xuing l i T g l l m 
treo'trsn nip d ^ c gi» t^ng tu im 37»C. 5% Cf t trang 2 « 8 gi*. Sau ^ ° - ^ | ; ' ^ r f , , % , ' ' | „ 7 , " i ^ S h \ 1 n ' X ^ 
Ola dfa nu6i ciy 96 giing duvc phu agarose. Quan sit vS ghi nhjn sw phat tnen cua unoi spnciuiu u 

ngti^c. 

T90 khoi spheroid dong nuoi c iy vdi hUVEC tren khoi agarose 

Cdc khli spheroid diryc 7-8 ngdy tuli s6 diryc tiln^hdnh ddng nufii Cly Vdi t l bdo nd^^^ 
nOi md ndy cd s l l ln d y ehuyin tCr 2-4 tan. 10 khli spheroid 7 ngdy hi i . S'"'? ̂ ^ f ^ ^ " ^ ' ^ ^ ' S i ' ^ a f ad^^^ 
ddng diu duyc \aa chgn d l phyc vu cho thi nghidm. B l sung 50 pi dung dich chira le ^^"%'^^^J^^^^^^^ 
bdo/50 ul nTtnrdng DMEM 10% FBS. 1% penicitlin-sbeptomycin vdo mfi. gieng cua dfa nudi cly 96 gilng co chira khor 
spheroid. Theo ddi sa hda nhdp ciia hUVEC vdi IWCTS-MCF7 dirdi kinh hiln vi soi nguyc. 

Tgo mfi hinh dong nuoi cay spheroid vdi hUVEC nufii c ly don ldp 

Sd dgng cdc spheroids da xuit hign Ifii hogi b> d l lam nguydn li^u cho mfi hinh ding nudi cly ndy. Cdc tiirdc hin hdnh 
nhiriau Thilt k l cdc dfa 24 gilng: bong mli gilng phO agarose vdo mli goc gilng va, d.§n tich bang >i ^.^n fch be 
mat gilng B l sung t l bdo npi md vao ml, gilng, T l bdo nOi md diryc nudi trong cde gieng cua dTa 96 gieng qua ddm 
d l b d m X h i i ^ trdn b l m|L logi bd Idp agarose trong mli gilng.Thd khli spheroid cd lo. hog, lir vdo cdc g,ln9 tg. vt tn 
tnrdc dd cd agarose.Theo ddi sir phat Wen aJa edc t l bdo nO. mfi theo thor. gian. 

Hiln vl quang hgc vd hien vi huynh quang 

T l bdo nd, md sau khi phdn Igp se diryc kilm ba bang cdch nhufim vdi khdng th i khdng CD31 gdn FITC (Invibtigen) vd 
it vdi Dil-Ac-LDL (Invitrogen). Trong dd CD31 Id cum khdng nguydn b l mgt dgc tnrng cua te bdo ngi mfi, bao gfim ca 
cdc t l bdo ndi md tTnh mgch ddy rin, Dil-Ac4.DL (dd) - mdt glycoprotern dgc tnrng can thilt cho sy smh tnrdng dirg'c 
cdc t l bdo nOi md hip thy lien ti,ic. 

K C T Q U A V A T H A O L U A N 

Kit qud phdn i^p t l bdo n$i mo 0nh mgch day ron trd sa sinh 

T l bdo ndi phdn Igp duyc cd hinh thdi d$c tnrng: t l bao ngan, hinh thoi hoac da gidc (Hrnh IA). Cdc te bdo nOi md deu 
bilu hi§n dirang tinh vdi CD31 -FITC (xanh lyc) vd ed hip thy mgnh Dil-Ac-LDL (dd) (Hinh 1B). Nhu- v|y cdc t l bdo phdn 
ldp dirge diu bilu hign day du cdc khdng nguydn b l mgt d§e higu cQng nhw cdc d§c tinh sinh bu-dng dJc tnj-ng cua td 
bdo ndi md, hodn todn thfch hyp cho sg- phdt biln mfi hlnh tang sinh mgch mau [Foikman J, 2000; Timmins NE ef at.., 
2004; Crampton SP et a/., 2O07]. 
Kit qud dong nudi cay MCTS-MCF7 vd hUVECs 

Tgi thdi diem khi mdi b l sung cdc t l bdo ndi md vdo cdc gilng cd spheroid, cdc te bdo ndi mfi phdn b l ddng deu trong 
mfii mrdng vd xung quanh khli spheroid (Hinh 2A). Taj thdi cfilm 16 gid sau khi ddng^nudi dy . edc t l bdo ndi mfi trong 
gilng bit diu h,i tdp Igi trong mdi trirdng tgo thanh nhdng ddm nhd. Sau dd, mdt so dam t l bdo ndi mfi hj tdp xung 
quanh vd lidn kit vdi phan viln smh birdng cua khli spheroid (Hlnh 2B). Hign tuyng ndy xdy ra d t i t d d c gilng tht 
nghidm. Chung tdi nh^n thiy theo thdi gian, cac ddm te bdo ndi md din din hda nhgp vdo ydi cdc t l bdo ung thir cOa 
khli spheroid. Niu d thdi diem 24 gid, cdc t l bdo nOi md gan nhir vin d phfa bdn ngodi khli spheroid (Hinh 2C) thi tgi 
48 gid, Chung da hda nh|p mdt phan vdo khoi d u ung thir (Hinh 2D) vd tdi 72 gid thi mgt sd ddm t l bdo ngi md gin 
nhir xdm nhgp hda todn vao bin bong khd, (Hinh 2E). Hign tu-g-ng trdn cung duyc ghi nhdn bong nghidn cdu eua 
Timmins NE vd cs. nam 2004 v l gdy dirng md hinh tang s,nh mgch mdu in vitro. 

Chung tdi tilp tyc theo doi sir phdt biln cua cdc t l bdo ngi md trong khoi d u da bao ung tha ddng MCF7 theo thdi gian. 
MOt dilu thudn tg-i cho tht nghigm nay la cde t l bdo ndt mb nhdp bdo Dil - Ac- LDL ndn khdng d n phdi d ^nh t l bdo d l 
nhudm huynh quang vd quan sdt. Nhu vdy se ddm bao diryc sy theo doi lien b̂ c qua binh xdm nhgp cOa HUVECs vdo 
khli spheroid. So vdi thdi diim 16 gid u (Hlnh 3B), chi/ng tfii nlidn thiy ed sg khac b,$t rd rgt v l sir phdn bd cOa t l bdo 
ndi mfi bong khoang 48 - 72 gid sau khi u (Hinh 3C, D. E). Luc nay cac te bdo nfii mfi phdn bl t§p trung vdo bdn trong 
khli d u vd bao quanh phin Ifii hoa. h>. Oilu ndy td phii hgp vdi nhiing ngh.en cdu ve sinh 1;̂  khoi u. Khi loi hogi td xuit 
hifn, cdc t l bdo ung thir vung Idi se tiet edc chat kfch thich sy hlnh thdnh mach mdu vao khdi u d l cung d p chit dinh 
dudng [Ingthorsson S ef al.. 2010]. Do vgy viec thu hut cdc te bao n$i md t$p trung xung quanh Idi hog, td ma chOng td, 
quan sdt dypc phan dnh dilng thye t l tiln trien cua edc t l bdo ndy (Hinh 3C).Mgc dd cde t l bdo hUVEC tdp bung nhilu 
trong khli spheroid nhyng chung tdi f^dng quan sdt duyc sy tgo mgch mfit cdch ro rdng. Cd th i do d u tnJc dgng khdi 
hgn chl vi§c quan sat sy hinh thdnh mgeh. D l khic phyc nhuyc diim cua viec ding nudi d y khli spheroid vdi hUVEC 
bdn nin agarose nhy dd d l cdp d phan trdn, chiing tfi, tiln hdnh thilt k l tgi thi nghi#m bang cdch ddng nudi d y khli 
d u vdi hUVEC dgng dan Idp. 
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Hinh 1. T l bio nAi mo Hnh m^ch ddy ron tra so sinh sau 3 lln cay chuyan, nuoi trong moi truimg DMEM 10%FBS, m$t 3$ 
hrong ddi t h ^ - lOOx (A) Cdc t l bdo duwng tfnh voi mariter d$c hî u CD31 (xanh Id cay), tdng cirdng hap thy LDL (dfl). nhan t l bdo 
du<(7c nhu^m bing Hoechst 33342 - 4{X)x (xanh dufmg) (B). 

Nhy dd trlnh bdy d phin phirong phap nghien cdu, cdc t l bdo n^i mfi tmh mach ddy rdn duyc 0 vdi Dil - Ac- LDL 24 
gid tnrdc khi bin hdnh ddng nufii d y . Do cae t l bdo ngi md cd dgc diem ridng la chOng cd kha nang nhdp bdo cac Dil -
Ac- LDL trong Mil cdc tk bdo MCF7 khfing cd khd nang ndy. Vi viy cd th i d l ddng quan sdt dirge sy ptiat biln cua cde 
t l bdo ndi mo trong khdi spheroid dudi kinh hiln vi huynh quang do kha nang phat quang cda Dit - Ac- LDL (Hinh 3'). 

Hlnh 3. Sy phin bd cda hUVEC nudi cay don Idp (*) va trSn khdi cau da bio ung thu- MCF7 sau 20 gid (A), 72 gid- (B) vk 90 gid 
(C) ddng nufii dy . Cdc t l bdo MCF7 hhdng mdu.Cdc hUVEC chtra DU - Ac- LDL mhu do. 

Theo doi sy phdt trien cua hUVECs khi ddng nudi d y dgng 3D vd den Idp ngi md 

Cdc t l bdo ngi mfi diryc ^ a trdn nen nufii d y thnig thirdng trong cijng mgt gilng cd edc khli spheroid MCF7 sinh 
tnrdng trdn nin agarose. Chung tdi da quan sat diryc sy biln ddi hlnh dgng cua cdc l l bao hUVEC sau kh, d ^ g nudi 
d y . Cdc t l bdo khfing edn dgng hlnh sao md keo dd. vd thufin nhgn hai diu nhy t l bdo syi. Ddy Id hinh dgng diln hlnh 
cOa cdc t l tiao ndi md Idt thdnh mgch. Cdc t l bdo ndi md dgng syi tilp tajc vyan ddi ve phia khli spheroid. Sau 48 gid u 
hai dgng nudi d y 3D (MCF7 spheroid) vd 20 (hUVEC), chOng tfii nhdn thiy ed sy hlnh thdnh dang vi mach phdt biln v l 
khdi ^jheroid. Cdc t l bdo ngi mfi chia nhdnh vd tgo dang cdc dng mao mgch nhd (Hlnh 4Error! Reference source not 
found.). Ddy chinh td hinh dnh diln hinh cOa cac mgch mdi tang sinh. 

Trong cde khdi u, cac t l bao ung thy d tmng tdm cua khdi se roi vao tinh trgng thilu hyt nguon oxy vd dinh dirfirng 
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n g h ^ byng khi kh& u dgt mdt kfch t h y d c r j i t J ^ J . ^ ' ! " ' S i T u T c E f g u C ^ l ^ c k T S i i v ^ ^ ^ ^ S S 
sdn sinh edc nhdn t l k ich Ihich h lnh thdnh n.9Ch d. td i " ^ ^ L ^ S ^ 3 ^ 2 0 1 0 1 c S i l i T v S n S ^ ^ tdng s inh mgch 
s y sinh b u d n g vd phdn bdo [Timmins NE et al., 2004; Ingthorsson Sjta., ^ " ^ " 1 - ^ " ! ™ ' ^ ^ L T ^ h f h l c h t i l t ra b> loi 
S a cdc t l bdo nei md d i l n .a mgnh md sau 24 g id ddng nufii d y , khi ch,u tdc ddng t d cdc chat k ich thfch bdt ra b / loi 
hogi b> cOa khdi u ddng nudi d y . 

Hlnh 4. Sy b i l n ddi hlnh d^ng vk tSng sinh cda hllVEC khi b i t dau ( ^ vd sau 48 g i d (B) ddng nufi i d y . Cdc te bdo hUVEC t»en 
d i i hlnh d^ng m ^ cdch mgnh me vd phdl tr i in thanh dgng mao mgch ve phia MCTS - MCF7 (C). Mui ten; vl trt kho, cdu da bdo ung 
thirMCF? 

K £ T LUAN 

Chung tdt da budc d i u tgo thdnh cdng m d hinh tang sinh mgch mdu thdng qua ddng nufii d y khoi d u da bdo ung thy 
ddng t l bdo ung t hy vd MCF^ vd cde t l bdo nfii mfi f inh mgeh day rdn trd s a s inh. Cdc t l bdo n^i md sau khi nudi ciing 
vfi i kh l i ung thy 3D da tdng sinh mgnh, b i l n d i l hinh dgng, tgo thdnh cdc dng nho dgng mao mgch vd phdt trien ve phta 
khd, u. Mfi hlnh ndy se cd t h i dng dgng trong vide nghien edu s y tang sinh mgeh mdu khoi u va sdng lgc thudc chdng 
ung thy. 
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CELLS WITH HUMAN UMBILICAL VEIN ENDOTHELIAL CELLS 
Nhung-Thi My HOANG', Thanh-Lai NGUYEN 

Department of Biology, VNU University of Science 

SUMMARY 

Angiogenesis is tbe process of growth and branching of new blood vessels through the proliferation and migration of cndodielial 
cells frompre-existing vessels. Angiogenensis plays an important lole in the development and healing of the body at normal 
physiological conditions. In tumors, however, angiogenesis contributes to the process which promotes and supports the proliferaticm 
and metastasis of cancer cells. Therefore, inhibition of angiograesis in tumor development would be tbe potential tai^t for cancer 
treatment. In fliis study, we established a model of angiogenesis by co-cultivaUon of MTCS-MCF-7 with human umbilical vein 
endothelial cells (hUVEQ to investigate tbe progression and mechanism of angiogenesis, which is exploited to screen for potent 
angiogenesis inhibitos or stimulating conqwunds for future pharmaceutical manu&cturing purposes. The endothelial cells isolated 
from human umbilical cord veins were stably maintamed and were confinnedby CD31antibo<^ and Dil-Ac-LDL labeling agent then 
cells were cultured in the same plate with die MTCS-MCF-7. The results showed the morphological bansformation of endothelial 
cells following duration of co-culture, from the cell elongation to the network branching formation, mcluding tubular structure. This 
observed phenomenon could be due to Ihe production of trigger factorssecreted Sum cancer cells MCF-7 that werein necrotic core of 
the spheroid. 
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