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T6M TAT 

Thieu mau chi c ^ tinh la mpt d^g phfl bifin cua cac b ^ vk dpng mach ngoai tneo-Ciy ghep t6 bao goc dugc can nhic nhu root 
phucmg p h ^ rain va day hua h^n trong dieu tri cin benh n&y.Min cuflng run la ni$t nguon giau le bao goc, bao g6m tfi hao goc tao 
man (HSC), t l bio gfic trung mo (MSC) va t̂  bio tien than n6i mo (EPQ.Tuy nhien, tnrdc day, mau cuong rfin in6i chi dugrc a i 
di^g chii y ^ troi% dieu tri b^nh lien quan d£n mau.Ngbicn cuu n&y so s^nh hifu qua dieu trj b ^ thieu m ^ chi cip tinh iroDg mo 
hinh chuQt khi ^ i ^ te bao don nhin v6i te bao tiln ifain npi m6 tir mau cudng r6n. Te bao don nhSn dugc phSn lap tir mau cudng rdn 
sir dung Ficoll, sau d6 EPC dugc phin lap duprc chon lpc voi maAer CD34+ v4 CD133+ va dugc nuoi cay tang sinh &ong ni6i 
tmong chgn IQC. De t^o chugt d i i^ miu chi cip tfnh, chii$t dugc gay soy giam miln dich bing Busul&n (BU) vi cyclophosphamide 
(CY), sau d6, d^ng m ^ diii chi dugc d6t.C^ chi tiSu kilm lia chudt thieu mau chi suy giam mien djch dugc danh gia vin cic chi 
tieu: miic dg ton thuong mS, khi nang dw nude, sif phu ne mo, sg dssy d^i ciu true mo, b^ch ciu ting va thinh phan te bao bach 
cau. Kit qui cho thay chugt 6-12 thing tudi phu hgp dd t^o md hinh diugt diilu miu chi vdi ty If 100% chugt bidu hifn tdn diuon^ 
trong dd 10% tdn thucmg cip d$ I, S0% cip d$ HI vi 40% c ^ dd IV. Trong til dl cac chudt diilu miu chi, mirc dd ting cic biSu 
hifn khi nang d^p nude, tang phu nl md, hoai tu mo co va mit chirc nang chi dugc quan sat thiy sau 20 ngi^. Ciy ghep MNC va 
EPC cii thifn ding kl cic biln chumg diieu miu chi so vdi Id ddi chung.Hon nua, ^ i ^ EPC cii thifn ding ke tinh tr^ng thilu man 
chi so vdi ^bp MNC vdi miic dg hoi phyc hoin toin (tin thuong c ^ dd 0) tin higt la 44,44% vi 33,33%.f)ac bift, tat ci ci thi 
chudt hoi phyc ddu bilu hien khi nang hoat ddng gidng vdi cac chugt binh thu:dng.Ciy gh^ te bao don nhan va tl bio tiln than ngi 
md li lifu phip diy hiia h?n cho dieu tq thilu miu chi. 

Tir khoa: Thieu mau chi, tl bio goc miu cudng ron, tl bio dan nhin, tl bio t i ^ thin ngi md, t^o mach man mdi. 

MOTDAU 

Thilu mau \k nguySn nhan gSy ra si^ giam cung d p m^u cho m5 dSn den thiSu nguJn cung d p oxy va chiit dinh dir&ng 
can thilt cho hoat dOng cua te hko. Nguy&n nhdn chinh cua thieu mku Id do nhiing hu hgi cua mgch mku. Thilu mau 
cue bO chi ciip tinh (ALI) Ik tinh trgng b^nh ly do thiiu dOt ng$t nguin cung d p mku cho chl sau md nguydn nhan chfnh 
Ik do SM" tac hogc nghen mgch(Ratajczak J, 2013).Thilu mku cgc bO cap tinh trong thdn gian dai hogc khdng dieu trj kjp 
thdi c6 ̂ 1 gdy tinh trgng 6m ylu, phdi d t cyt chi ho$c gdy td vong. Do d6, ALI da dutrc nghiSn ci>u vd dilu trj trong 
nhilu nam. Cdc li|u phap hi^n tgi dilu tn b$nh diu di^a tr3n v i ^ thdng mgch. Cdc tdc nhdn gay nghen mach cd th i 
du^c logi b6 bang nhilu phuong phdp khdc nhau nhu* si> dgng streptokinase, hogt hoa plasminogen md, urokinase va 
anistreplase (Wardlaw JM ef al., 2012; Andaz S et al., 1993; Burlacu A et al., 2013)hay ly giai cgc mau ddng sO dgng 
sdng st§u dm hogc si> dgng cdc ong thdng mgch mdu(Kim MH etal., 2011). 

Trong nhung ndm gin ddy, li$u phdp t l bdo glc du'g'c cdn nhac nhif mOt phucmg phdp dilu hj ALI.So vd'i cac phirong 
phdp d l c^p d tr§n, li^u phdp te bdo goc mang nhi>ng uu diim diy hi>a h^n hcm.Tl bao glc c6 th i tao mgch mdu mai 
giup cung cap oxy vd chat dinh dudng cho vOng thilu mau. T l bdo glc co thi thu nh^n tCr hai ngu6n chinh, Kr phdi ho^c 
mo trudng thdnh: SCr dgng t l bdo goc phdi bj han chldo kha nang hinh ^anh kh6i u quk\ va d c van d l ve dgo due, 
trong khi t l bdo gdc trudng thdnh cd the ddi ha cdc k$ thuat xam (In d l thu nhdn n6. 

Mau cuong rin Id m|t nguin gidu t l bdo glc vdi ft nhit 3 logi t l bdo goc gom MSC, EPC va IHSC.Cac t l bao glc tir 
mdu cuing rin da du^rc sO dgng trong d c thi> nghi|m tien ldm sdng va d c i>ng dgng Idm sdng hong nhieu nam. Ngdy 
nay, han 25.000 ca ghdp mdu cudng ron dj gen thuc hi^n tren todn the gidi k l tir khi ca ghdp mdu cuong ron dau tien 
ducrc tiln hdnh ndm 1998 (Butler MG e( al., 2011). Ca MNC va EPC ddu dug-c su dgng trong dilu trj thilu mau chl tu 
mOt th^p ky nay.EPC tilt d c cytokine, nhdn t l t l bdo goc, IL-3. bFGF (O E et at., 2011) vd VEGF (Phuc PV e( al., 2012) 
d i thi|n ddng ke ddng mau cung nhu kha ndng tao mgch mdu mdi trong chi thieu mau.Silu hi vdi MNC mdu cudng ron 
cung cho thiy su d i thi^n tinh ^ n g thieu mdu (Finney MR ef a/, 2010; Km MH etal., 2011). MNC mau cuing rin khi 
dugc tidm vdi 5 nhdn to tang trudng Flt-3L, EGF. TPO, FGF va IGF-1 giup ngan chgn sg- mat chi va cai thign sif tadi 
mdu, tdng m^t dg mao mach, giup tiadng thdnh mgch va hogt hodcytokine tgo mach hting cdc md bj ton thuongO. 

Hi^n tgi, hi^u qua dilu trj thilu mdu khi ghdp MNC vd EPC vin chua dugc so sanh. Do dd, nghien ci>u nay so sanh hidu 
qud cOa ghdp MNC vd EPC trong dilu trj thilu mdu chi tren md hinh chupt, ddnh gid su phCi hgp khi ghdp dj bai trong 
dilu trj thilu mdu chi. 

NGUVeN U?U vA PHU'ONG PHAP 

Phdn l|p t l bdo den nhan ti> mau cuing r in nguM 

Mdu cuing r^n Ihu nhdn tu ngudi tinh nguydn tai bdnh vien Phu sdn Hung Vucrng. TP.HCM dugc xet nghigm va dam 
bdo dm tinh vdi HBV. HCV, HIV. Sau dd, mdu dugc chuyin v l phong thi nghiem trong vdng 3 gid. Td bdo dan nhdn 
dugc (MNC) phdn l$p su dgng Ficoll-Histopaque 1.077 (GE Healthcare) theo hudng dan cua nha san xuit. Ldp te bao 
don nhdn dugc thu nh§n va rda 3 l ln vdi PBS. T l bdo dugc nhugm vdl 7-AAD (7-amino actinomycin; BD Bioscience, 
USA) d l xdc i^nh ty I|s6ng si> dgng hd thong phdn tich Ftowcytometry (FACSCalibur, BD Bioscience, USA).Su hign 
di§n HSC. MSC, EPC duac xdc djnh bing phuong phdp Flow cytometry. 



, . .1 K* c . r - « „ „ , (RD Bioscience, Frarkilin Lakes, NJ) difOC sif dung a* phan l̂ p EPC 

JC _« t™« mAi tnfrtno EBM-2 medium b l sung EGM-2 (Gibco, invitrogen) vk i*. 

Nh^n d^ng t i bdo goc tif phan doan MNC va EPC 
c . hiin HiAn «-.« MSC bilu hidn CD44* vd CD90*. EPC bilu hign CD34* vd CD133*. HSC bilu h i ^ CD34' vd C045* 
^ t L i f S o ^ l ^ C d w ^ S r S V b l n g flow t^metry su dgng h§ thing FACSCalibur (BD Biosciences. Franklin 
f Z " ^ ) T b d T d ^ ^ 2 l l n vdi PBS chua 1 ^ BSA (Sigma-Aidrid. St Louis. MO. USA).Fc receptor dugc bl. 
hMTbdl IgG (Santa Cmz Biotechnotogy. CA), il trong dd 5 phuL Te bao dugc nhu|m kep vd, anh-CD34-FTC vd anti-
S S ^ P C mfflwdonal antibodies d » HSC. anti^D44-PE vd anti-CD90-FITC cho MSC. anti-CD34-FITC and arfr 
cni33.PE cho EPC (Tit d khdng thi duoc mua BD Biosciences.Franklin Lakes, NJ) d 4'C trong 30 phiit. Sau d6, ti 
Mo dugc phdn tfch bing flow cytometry su" dgng phin mim CellQuest Pro (BD Biosciences. Franklin lake. NJ). 
Thilu l$p md hlnh chugt thilu mdu chi d p tfnh bj l>c ch l mien djch 

Chuflt i>c chl miSn djch dugc tgo SLP dgng busulfan (BU) vd cyclophosphamid (CY) vdi li lu bdm 20 mg/kg BU vd SO 
moto CY lidn tilp trong 4 ngdy, lilu duy tri dugc dOng Id 25mg/kg CY, mSi lilu tidm d c h nhau 3 ngay.Mfl hlnh chuOt 
milu mdu chi dugc thilt Uptrdn chu|t uc chl miln djch theo nghidn cuu dd dugc cdng b l cOa Goto vd ding tdc gii 
Trong nghidn ci>u ndy. chiing tdi chiJmg minh hi|u qud ciia dd tuoi diuOt tdc d^ng d in hi§u qud tgo md hinh chuOL 
Chult 3-5 thdng hjl* (NI, 15 COT) vd 6-12 thdng tuli (N2.15 con) dugc su dgng d l ddnh gid.Trong d hai Id ttif nghigm. 
chudt dugc gdy md bdng 7.5 mg/kg zoletil, sau dd dugc loai bd Idng dOi.Vung da dui chuOt dugc rgch m|t dogn ddi 
khodng 1 cm bing dao phlu thu t̂EXJnq mgch diir dugc phdn tdch khdi Idp ca dCii vd dugc d l bSng h | thing di$n 
(ESU-X, Geister. Gennany) tgi hai vj trf gdm ding mgch diir gin diu gi i vd ddng mgch dui g in hdng.Cdc vit ml hd sau 
dd dugc khdu kin vd chudt dugc chdm sdc d dtlu ki^n sgch. 

Ddnh gid hi|u qud thilt l$p md hlnh chudt ttiilu mdu 

Tnfdc tidn. d p dd tin thuang do thilu mdu dugc ddnh gidtheo hudng din cua Goto va ding tdc gid (2006). Mi>c iff 
tin thuaru dugc ghi nhdn vd phdn d p nhu sau: Muc 0: khdng d sg hogi tu; Muc I: hogi td dlnngdn chdn; Muc ll-
Hogi ti> din bdn chdn; Mdc III: hogi tu din dng chan; Muc IV: hogi h> din Oiii. Thd hai. d l danh gid sg luu thdng ddng 
mdu din todn bd chi sau, dung djch trypan blue 0.4% dugc tidm vdo tinh mach dudi. Thd ba, chudt dugc ddnh gii khi 
ndng dgp nude mli 10 gidy khi thd vdo b l nudcThd tu, sg phu ne md dugc danh gia sau 3 -7 ngay ghdp t l bdo bing 
dch thu nh$n vd cdn khli lugng md dui chugt, sau dd dgt md diii d 55°C cho tdi khi trgng lugng khdng ddi (khdng 36-
48 gid). Muc dd phii n l dugc ddnh gid dga trdn ty 1$ khdi lirgng md khd/udt giOa Id chudt thf nghi$m so vdi chuOt dji 
chung.Culi cung, d u biic md hgc dugc phdn tfch trong 4 toln.Mlu md dugc cit vdi dp day 2-5 pm, sau dd nhuOrn voi 
hematoxylin-eosin (hl-E) vd quan sdt dudi kfnh hiln vi d dd phdng dgi 20X (Carl-Zeiss, Germany). 

Ghdp t l bdo 

Chudt thilu mdu dii bj dc chl miln djch dugc phdn thdnh 3 nhdm vdi 30 con khdng dugc dilu tri. 30 con dugc gh& 
MNC mdu cudng rin vd 18 con dugc ghdp EPC. Nhdm khdng dilu trj dugc tidm PBS vd sd dgng rihu ddi chdng dm-O 
nhdm ghdp MNC hodc EPC, chudt dugc tidm 10* te bdo vdo vilng thilu mdu. Ti t ck chupt duac theo doi vd dktiti gi 
hidu qud ghdp din ngdy thu 21. Quy trinh dugc thuc hign nhu sau: sau khi dot dgng mgch dui trdn chugt uc chl miSn 
dich 3-4 gid. tit d chudt dugc qhdp MNC. EPC hogc PBS. T l bdo dugc ghdp t n ^ tidp vao vi trf mach hi dit. Hi|u ifA 
dilu tfj dugc ddnh gid theo sg hoi phyc cua md hu hgi tgi chi thieu mdu bdng dch si> dgng d c chudt khdng tin ttiirgng 
(tin thuang d Muc 0) bong ba nhdm, nhdm chudt binh thudng. chugt dugc ghdp MNC va chudt dugc ghdp EPC. Cic 
chudt ndy dugc ddnh gid sg phu n l md. tan sd dgp nude vd nhuOm md hgc vdo nay thu 21. 
Phdn Uch thing kd 

Gid tfi dugc thi hidn bang gid trj trong binh ± sai sd chuln.Phdp so sanh dugc thgc hidn su dgng phan tich ANOVA ri 
Student's t-tesL Gid trj P<0,05 dugc coi nhu ddng k l . v v . v a p 

K ^ QUA vA THAO LUAN 

Phdn l|p MNC vd EPC 

S T?nMn^"a?^ " ^ ^!^I^ ''^"S ^°"9 nghidn cdu nay.MNC dugc phan ldp t i j t i t d d c miu mdu vdi hî u qw 
100% (10/10 miu) bdng ly tdm ddng t* trgng vdi Ficoll. Phan tich trdn d c miu MNC cho thiy t^ l# HSC. EPC vd MSC 

t V ' ^ ".K-̂  , - p ? ^ ' ^ - J i ^ l * °"'' '"'^ "^ ' ' • ' ^ - 0-27%.Cdc EPC da dugc Iga chgn dugc nudi d y din lln d y chuyh 
thu 2 hodc thu 3.Chung bilu hign hinh dgng ddc tnf ng tugng tu nhu cdc nghidn eCru Oa Oagc dng bd (Phuc PV rf ^ 

S u h l d n l L ' S h t ^ ^ ^ ^ ' ' ^ ^ '^^ " ' ^ " '^' "^^ ""' 9hdp (Hinh 1).Klt qui cho thiy 90.32 ± 0,33^.^| 

m$ 
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Hhih 1: EPC nuM d y bilu hl$n hinh dgng d$c tnmg. EPC C034'CD133' diroc midi clysau 48 g(d'(A). cotony hinh thdnh sau 1 
tuan(B), hgp ddng sau 2 tuln(C). 

Md hinh chugt ttiilu mau chi uc che mi ln djch 

Bgch d u ting gidm din ti> ngay 0 din ngdy 7, tJilp nhat d ngay 7 (20.29%)va d xu hudng tang tu ngdy 7 d in ngdy 20 
(47.71%) d id thi nghi$(n (Nl), tj l | ndy thdp han dang k l so vdi chudt binh thudng (102.97%) (NO). Nhu v$y. phac d l 
20mg/l(g BU ki t hgp vdi 50 mg/kg Cy tidm trong 4 ngay lien tilp cho tiiiu qua dc che he mien djch d a c h i ^ tcIL Tuy 
nhien, d l duy tri mdc suy gidm miln djch In djnh, thi nghi|m N2 dugc thilt k l su dgng CY vdi lieu tidm 20mg/kg, tidm 
mli 3 ngdy vd b i t dau lidu tiem duy tri vdo ngdy thu 7 den hi t ngay 20. Kit qua cho thay lieu duy tri nay dn i^nhsg suy 
gidm miln dich d muc t^ l | bgch d u ting gidm cdn 21.8%so vdi tnroc dd (Hinh 2). 

Sau dd, vdi cac chudt dc chl miln djcii dd tgo dugc, md hinh chult thilu mau chi dugc khao sdt vdi hai dd tudi: dudt 
3-5 thdng tul i (Nhdm 1) vd 6-12 ttiang tudi (Nhdm 2). Kit qua cho Ihly cd sg khdc bigt ddng k l trong muc dg t in 
thuang d chudt, Idid ndng dgp nude, dd phu ne vd d u trdc md hgc cua md ttylu mdu gida hai nhdm tuli. Trong d hai 
nhdm, ddng mdu Ididng th i luu thdng qua chi sau khi dot ddng mgch. Sau 1-2 gid. chi thilu mau trdn d hai nhdm chudt 
bj ttidm den vd khdng nhugm mdu sau khi tiem trypan blue, trong kN tifv binh ttiudng bi t mau xanh cda thudc nhudm 
(Hinh 3). Do dd, vi#c di t ding mgch diii dd ngan d n su luu ttidng ddng mdu trong d hai nhdm chugt thi nghi$m. 

g 
; 

1 
O [ I 

^ 104 65 10 3.48 , 0 ?37 

\ 20.26 XSi,.,.^^ 

•2040 2260^*, J, 
BO 

H g ^ 

E^k. 

Hlnh 2: BU vd CY gdy i>c chl hf mifin djch d chu^ 
(A) Muc t)?ch cau tdng d nhdm N1 dugc duy trt thdp 
hon so vdi chudt ddi chdng (NO). (B) mCrc bgch d u tong 
duy tri on î nh d chudt dugc tdm CY nhdm NZ 

Hinh 3. Muc d$ hir hgi md-Dong mgdi dui tnrdc (A) vd sau (B) 
khi ddt didn.Chi binh thirdng bilu hien mdu sdc hing hao (C), 
va cd the nhudm mau khi tiem trypan blue 0.4% p}.06t d$ng 
mgch dui gdy tim tai chi va ktidng nhudm mdu trypan triue 
(E).Chi bj dot ddng mgch dui bj hogi tir (F). 

Tuy nhidn. sau 10 ngay, muc dd tdn thuang d sg khac bi|t giua hai rttidm.Trong nhdm 1. 70% chudt bieu hign ttiieu 
mdu chi vdi 20% tdn ttiuang d p dp 1.10% d p dd II, 10% d p dd 111 va 30% d p dO IV.Trong nhdm 2,100% chudt bilu 
ht|n d c hgi chtrng thieu mdu chi vdi 10% d p dp I, 50% d p dd lil vd 40% d p do IV.Theo d c du li^u nay, chung tdi su 
dgng 70% chudt thieu mdu chi nhdm 1 vd t i t d chupt nhdm 2 dio cac phdn tich sdu hon.Trong phdn Uch thd hai, chung 
tdi ddnh gia tan sd dgp nude mdi 10 gidy trong ntidm 1, 2 va rdidm dot chung. Phdn ung binh thudng d a chupt khi dgt 
vdo bvng nude Id ddp ung dgp.Tln sd dgp nude trong nhdm ddi chdng td 40,67 ± 2.52 Ian/10 gidy. Tin s6 dgp nude d 
nhdm Nl vd N2 Id 0 do chi chung dd bj o^Ba ngdy sau khi d i t ddng mach, ty lg khli lugng md udt/khd d nhdm dupt 
binh thudng, n h i ^ 1 vd nhdm 2 l ln lugt Id 3,45±0,09; 4,3±0.09 vd 4,59 ±0.18. Do do. trong nhdm chudt ttii nghi$m 
(nhdm 1 vd 2), sg phu n l md khdc bidt ddng k l so vdi chudt binh ttiudng. Tuy nhien. khdng d sg khac bi^t dang k l 
gida nhdm 1 vd nhdm 2. Cudi cCing. d u tailc md hpc dugc phdn t i d cho tdi sau 4 toan d o thay sau 72 gid, d nhdm 1 
vd 2. t l bdo md d sg cdng phing va sau dd bj vd, luc d y nhdn, td bao diat va mdng t l bdo d sg pha vd d u tnJc. 
Trong mdt s l chuOt tdn thuong mdc dp IV vd V d d hai nhdm. nhdn t ad xa mdng t l bao di vdo t l bdo da t ttong khi d 
t l bao binh thudng, nhdn nam sdt mdng t l d o . Trong nhdng chudt nay, d u tmc md thay ddi dang k l , li€n kit giua d c 
t l bdo bi mi t di, hdu hi t d e t l bdo khdng ket ndi vdi vdi nhau.Td nhung kit qua d y . dung tdi chpn chudt 6-12 Ihdng 
tudi de thilt 1 ^ md hinh ehuOt thilu mau chi 

Hi|u qud d i lu trj th i lu mdu chi 

Mifc d0 thi4u mku cht trong cac nhdm 

Ml hu hgi duge ddnh gid dga trdn muc d0 sua chO'a ton ttiuong.Hinh 4cho ttily ghdp MNC vd EPC gidp d i thidn ddng 
k i md hu hgi. Thgc te, d chudt khdng dugc dilu bi, sau 20 ngay khdng d chudt d o hdi phuc d mue 0 trong khi d 

:mh 
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. .. ^ „ j „ , „4„v* l mire aOOlSn 1115(114 33,33% (10/30 con) va 44,441! 
Cuot a w ghip MNC va EPC, ly * f ; ^ ' '^^^J^So^ thuong II, III »4 IV^cOng giSm. Cu Ih l nhu. sau, ft a^ 

Wgh6pEPCtJI«d'i i«l l lS"«'« 
Nin lu<rtB 16,67% (6/30 con^ 10 

B40'% (iSo'o.;-), 16,67% (SIX con) vi 16,67 (2/18 con),; a cSPĴ O Î 

= VB EPC, ly « chuot noi pnuQ ••"-'.•":: , r „ ™ „ || 
t j i« chu«l a i w a*u «i ™ ™= ° ? X S tSn thifong ft d p a» Tl ln lurt 14 3,33% ( 1 ) 3 0 ^ 

ao I i^",i^,i^,;j*™ , i, rfp aa iv a 40% (12/30 con), 13,33% (4/30 con) A 
(8/18 con). Hom nOa, ty l« cnu(« oiwc a»u "i • - " ~ ^ - ; -^us, 
Ihong aiSu tn. d^o. g i ^ " N C - * * ? t , ^ r?« ' i7? i ,S 
13,33% (4/30), 11,11(2/18 con); cap 

„^ „ . . , - - .-^- . . ,. , „g aj„g k i muc 66 hu hsi m6 Irong cjiu«t Ihieu m4u chi. Tuj-
7. ,^18 con). Nhu vay, ghSp fcWC v4 t P ? , " ' " J " , ,54% (4flo con) va 5,56% (1/18 con) so vfti nhom khte 

nhiSn. gh^p MNC vS EPC cung gay chet vftt ty If lao IU171 M •-•, ' 
ai6u trj (0%). 

"^'<'<'^«>.^'>^jr!j^^.<^.^"''f'. r/.ri"rMti*'iEc".thuS3r«.t khAng dilu trf. (A) ghdp MNC vd EPC cdi thl̂ n sg hir ĥ l md so 
vdl chu« khflng dilu trf. Chu«t dugc ghdp MNC (D) vd EPC (E) 
cOa thiOn chdc ndng gilng nhv chu t̂ blnti thudng (B) trong khi 
nham chudt khflng Aigc dilu t^ (ndt hoSn todn cN (C) 

chudt dugc gh^p MNC va EPC. Chudt dugc ghdp M..._ 
EPC tin thucng cdp dd 0 dugc sd dung dl ddnh gid tin si 
midc (A) vd sg h6i phgc sg phCi n l md (B) so vdl chu9t|i| 
dilu trj (KDT) vk chudt binh thudng (BT). Khdng cd sg kh^ 
ddng k̂  giOa chudt dilu trj vd chudt binh thudng nhung,̂  
khdc bî t ddng ki so vdi chuQt khflng dilu bi. 

Bdng thdi, chting tdi cung nhdn ttiay sg Ithac bigt trong higu qua dieu tn giua ghdp MNC vd EPC.Cd sg tdng dang kl vi 
ty l | chudt hdi phyc hodn todn sau khi ghdp EPC so vdi MNC (lan lugt Id 44,44% vd 33.33%).Ghdp EPC cung giSm 
ddng kity IS chudt chit (5,56%) so vdi MNC (13,44%).Sau 20 ngay dieu trj, ty lg chudt tdn thuang d muc dp I, M, III va 
IV Id tuong tg (P<0.05). , 

Tin s6 dd dgp nude vd dd pbu n l : ^ 

Sg hdi phgc chdc ndng d a d i thilu mdu Id mpt ttiudc do quan ttpng trong vi^c chdng minh khd ndng sOa chOa M 
thuang.Trong nghidn cdu ndy, c^dc nang chi dugc ddnh gid vdi chi tidu tan s l dgp nude va dd phO nl.Tln sl dffi 
nude trong mil 10 gidy dugc so sdnh giua nhdm chudt dugc ghep MNC vd EPC vdi muc dp tdn thuang d d p fld 0 » 
vdi chudt binh ttiudng vd chudt khdng dilu tri.Kh6ng c6 sg khdc biet trong tan sd dgp nude giOa nhdm dilu trj ghw 
MNC vd EPC (lln lugt Id 39,21 ± 1,54 lln vd 39,43 ±1,89 lln) so vdi chudt binh ttiudng (40,44 ±1,24 lln)(Hlnh 5A).tm 
vdy, d chudt dugc ghdp MNC, EPC da cd sg hdi phyc chuc nang tuang tg vdi chudt binh ttiudng.Sg dl ddng cila C| 
trong nude chdng minh rdng md ca cdn sdng va cd chuc ndng. / 

Dd phu n l ttong chudt tin ttiuang d p d0 0 giam manh ve muc binh thudng (3,35 ± 0.45), tir 4.72 ± 0,19 d chudt khW 
dugc dilu ttj xudng d n 3,43 ±0,32 ttong chudt dugc ghdp MNC vd 3.4 ±0,26 ttong chudt ghdp EPC (Hlnh 5B).0ilu niy 
cho ttily mgch mdu dd d sg luu thdng tdt, giiip mau di tdi md thilu mdu va cd th i sda chua cdc t in ttiuang t l bda 
Phfln tich nhudm md hpc da bd sung cho ket qua nay 

C4u tnic md vk su hinh thknh m^h mdi 

Chudt d»lu ttj vdi d p dd tin ttiuang d mdc 0 dugc sd dyng de phdn tich md hoc. Ket qud (Hinh 6A-B) cho ttily ck 
ttuc md diw: phgc hdi hdn todn vdi cac bd co- cd kit d u binh ttiudng. T l bdo co chda nhdn nam sdt mdng tf bSo, te 
bdo chdt ddng nhdt, d c bd ca lidn kit vdi nhau mpt dch chat che.Hdn nua. sau 20 ngay ghdp t l bdo. nhilu mgch m& 
mdi hnh ttidnh d d chudt dugc ghep EPC va MSC. Mgch mau mdi hinh thanh ndi 2 ddu ciia ddng mgch bj dbt^ 
nhau (Hlnh 6E-F) Hdu hit mgch mdu duac hinh thanh bdng each tai tgo hodn todn mgch mdt do edu trtic ndy Wififl 
11?"̂  L V ^ " ^ *̂ *"̂ '̂ " ^^S * ^ " ^' (^'"^ 6°)- B^ng each phan tfch md co, chiing tdi cung quan sdt thiy si; hinli 
manh mdt sd mgch mdu nho mdi dpc theo md co (Hinh 60}-
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Hlnh 6. Phin tich mo hoc vd sg hinh 
thdnh mach mau mdi trong chudt dieu 
tri vM ton thinntg d p dd O.Chudt cd 
sg sira diCra mo hu h î d dp 0 dugc sd 
dung de phdn tich md hoc va sg hinh 
thdnh mach mdu mdi Cdc 1^ cat ngang 
vd dQC cua mfl ccr t^o thdy sg phgc Imi 
hodn toan mfl (A-B) vd sg tgo mgch mdi 
(C). Phan tich dudi kinh hien vi cho thay 
sg hinh thanh cua nhilu mach mdu mdi 
(E-F) vdl sg hen kit mgch mau d hai dau 
bj alt so vdi chugt ddi chirng (D) 

MNC cung nhu EPC bieu hign mpt s l vai ttd ttting sg tdi sinh.Cdc phdn t i d trade khi tiem cho ttiay MNC d d a it nhit 
hai logi t l bdo gdc bao gom MSC vd EPC.Hai logi te bdo nay ddng val trd tgo mgch mau mdi hodn t d n hoac tgo mgdi 
mdu mdi tir mgeh mgch mdu d san.Ca chl diu tdn lidn quan tdi sg bift hod cOa MSC hoge EPC thdnh t l bdo nflt md. 
T I bdo ndy gdp phin vao sg tgo mgch mdi theo eon dudng de novo. MSC tip mdu cudng rdn c» the biet hod thanh t l 
bdo npi md ehiro ndng vd djnh hudng sg lao mgch (Ratajczak J.ef a/., 2013) Cay ghep EPC vao chi thieu mdu d th i 
d m ung tgo mao mgch, gia tdng sg tgo mgdi mdi h d n toan vd d i thidn kha nang eiJu chi thieu mdu. Ngdi ra, taxing 
d e md thiiu mdu. sg bilu hidn d a VEGF vd SDF-1 alpha cung dugc hogt h d dudi tdc ddng d a EPC (Yang C ef al., 
2004) Ca d l thd hai lidn quan tdi sg tgo mgd ti> d c madi tdn tgi tir trudc theo con dudiig de novo cung d u g c d m 
ung bdi sg tilt nhdn td tir MSC hogc EPC. Cdc t l bdo tiln thdn tu mdu cudng rdn bieu hidn cao d c ttiv ttil Oif ddn t l 
bdo gdc nhu CXCR4, ede phdn ti> bdm dinh vd LFA-1.Khi ghdp vdo md hinh chu$t ton thuang mgch mdu chi, t l bdo 
ndy gidp phgc hdi Igi sg luu ttidng mgch mdu(Das H et al., 2009). Trong mdt nghidn cuu gan ddy. Ratajczak vd ding tdc 
gid(2013)quansdtthlytlbdoCD133*biluhi$nmRNAdamdtsdnhdn td Idiang apoptosis va nhdn td tiln tgo mgeh 
nhu kit ligand, IGF-1. VEGF, bFGF vd IL-8. Cdc nhdn td nay eOng dugc xac djnh trong mdi tnrdng nudi d y td bdo 
CD133*(Ratajczak J et al., 2013).Mdi tnrdng dilu kidn MSC va EPC dinh hudng eho d sg bdm dinh vd tang sinh eda t l 
bdo ndi m l nhd k i d thich sg tiet nhdn td td MSC hoge EPC (Rnney MR et al, 2010).. Cdc nhdn td nay cung hogt hod 
cdc protein tdc ddng din sg sdng eiJa t l bao. Md, ttong t l bao ca tim va t l bdo ndt md. giiip hgn che sg apoptosis vd sg 
hogi td trong suit qud trinh gidm oxy mdu (Finney MR et al., 2010). 

Trong nghidn cuu ndy. chdng tdi thiy ring ghdp EPC d higu qud rd rang hgn ghdp MNC bting dilu trj ttiilu mau chi. 
Ghdp EPC Idm tang ddng k l khd nang ci>u chua chudt, giam t91$ ta> vong. Mpt sd ly do d ttil giai thfd cho k i t qua ndy 
nhu sau. Diu tidn, m$c dd MNC chda mdt sd quln th i t l bdo gdc. chiing lgi chda nhilu t l bdo dan nhdn trudng 
thdnh.Sg tdn tgi cOa d e t l bdo dan nhdn tavdng ttianh nay d th i gay hgi cho ca th i nhu gay ra d c ddp img miln djch 
vdi cdc khdng nguyin t l bdo khdc logi. Thgc v|y, bgng thi nghifm ndy, cd dudt dugc ghdp MNC vd EPC. mdt sd dugt 
bj tu vong sau ghdp trong khi 100% chudt khdng dieu tii v in sdng sdt, ding thdi. ty le chudt chit sau ghdp MNC cao 
han ddng k l so vdl ghep EPC. Han nira, su tdn tgi cda t l bdo dgn nhdn trudng thdnh ttong MNC d the lam giam thdnh 
phin te bdo glc, do dd, vdi cdng lilu tidm, t/1$ t l bdo glc trong EPC ludn cao han trong MNC. Do vai ta^ then chdt nhu 
vdy, sd lugng EPC nhilu d the chLrng minh hl|u qud tot hgn sd lugng nhd te bao gdc trong MNC. 

Thir hai, d hat logi EPC ttong mdu cudng ron lien quan den t l bdo tgo mgch tuin hodn (CAC) vd EPC d tilm ndng 
tdng sinh cao (HPP).Ca hai logi t l bdo ndy bilu hidn CD31. ECn^adherin. KDR va nhan td von Willebrand.CAC bieu hign 
CD14 nhung khdng bilu hidn CD133 ttong khi HPP-EPC bieu hi|n CD133 ma khdng bilu hidn CD14.HPP-EPC bidu 
hi$n \ihk ndng tang sinh mgnh vd tilm ndng tgo colony tdt in vitro va cho thiy kha tang dinh hudng tgo mgch mgnh ttong 
md hinh ehu$t thilu mdu chi/n vivo han CAC(Duan HXef ai., 2006). Trong nghien cdu nay, vi|c si> dung HPP-EPC dugc 
phdn Igp td CD34''CD133*dd eho thiy higu qud dilu tri vdi t^ Id chupt phuc hdi h d n t d n tang. 

Kit qud cua chiing tdi cOng dugc bd sung h> mpt sd nghien CLKJ khdc. Ndm 2010, Finney vd cs da so sanh chdc nang 
tgo mgch giua EPC mdu cuing rdn (CD133*) vd t l bdo don nhdn td tu;̂  xuong.Hp cho ttily rang CD133* mdu cudng 
rin bilu hi|n chuc ndng tgo mgch mgnh so vdi MNC h> tuy xuang trong d c dap dng vdi sg thilu mdu (Finney MR et al., 
2010) Tuy nhien, EPC tip mdu cudng rdn vd tui/ xuang bieu hidn kha nang tgo mgeh in vivo nhu nhau (Galium K e( al.. 
2000). Trudc dd, d l chung minh vai trd cCia MSC va MNC tt> tuy xuang, Iwase vd cs (2005) da cho thay d y ghep MNC 
tu tuy xuang lam d i thidn ddng k l tinh trgng thilu mau chi so vdi ghep MNC tu tajy xuang. So vdl MNC, MSC tu tuy 
xuang sdng sdt tdt trcing mdi trudng thilu mdu han vd khdng chi bigt hod thanh t l bdo ndi md va cdn biet hod thanh te 
bdo cd tnyn mgch (iwase letal. 2005). 

KfiT LUAN 

Phdn dogn MNC hay EPC td ngudn t l bao ndy d thd d i thien sg thilu mdu chi d md hlnh chupt. Cly ghep d MNC vd 
EPCdIu giup gidm ddng ke sg ttiilu mdu chi trdn md hinh chudt, ttiuc day sg tgo mgch mdu mdi. gidp cung d p d d t 
dtnh duong d o t l bdo eg vd ede logt t l bdo khac ttung chi, ddng thdi hogt h d chuc nang sinh ty ciJa ehiing. d^e t^et Id 
kha nang di chuyin. Tuy nhidn. d y ghdp EPC d hieu qua hgn MNC ttil hidn bing ty le chupt hdi phyc hoan toan cao 
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vd tJ id d u d t t u gidm.Cde k i t qud ndy d o ttily EPC mdu cudng ron tfiich hgp ttong d i l u tn t h i l u mdu ch i . NghiSn c d u 

ndy hua hgn cdc i m g dyng md i hong ngdn hdng mdu cudng rdn. 
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A COMPARISON OF UMBILICAL CORD BLOOD DERIVED 
ENDOTHELIALPROGENITOR CELL TRANSPLANTATION AND MONONUCLEAR 
CELL TRANSPLANTATION FOR THE TREATMENT OF ACUTE HINDLIMB 
ISCHEMIA IN A MURINE MODEL 
Vu Bich Ngoc, Bui Nguyen T u Anh, Trinh Ngoc Le Van , Phi Thi Lan, Phan Kim Ngoc, Pham Van Phuc 

University of Science, Vietnam National University 

SUMMARY 

Acute lower limb ischemia is a common peripheral arleiy disease whose treatment presents many difficulties. Stem cell 
transplantation isconsidered a novel and promising method of treating this disease. Umbilical cord blood (UCB) is rich in stem cells, 
including hematopoietic stem cells (HSCs), mesenchymal stem cells (MSCs) and endothelial progenitor cells (EPCs). However, 
historically, banked umbilical cord blood has been used mainly to treat blood-related diseases. Therefore, this study compared the 
efficacy of umbilical cord blood-derived mononuclear cells (UCB-MNCs) with EPC tansplantation for the treatment of acute 
hindlimb ischemia (ALI) in mouse models.MNCs were isolated from UCB by Ficoll gradient centrifiigation, after which the EPCs 
were sorted based OD CD34+ and CD133+ markers and cultured according lo a previously published protocol. To induce ALI, mice 
were immune-suppressed using busulfan (BU) and cyclophosphamide (CY), after which the femoral arteries were burned. Induction 
of ALI in the immune suppressed mice was confirmed by the grade of tissue damage, pedal fi-equency in water, tissue edema, 
changes in histology, total white blood cell count, and white blood cell composition. Model mice were injected with a dose of MNCs 
or EPCs and un-treated control mice were injected wilh phosphate buffered saline The efficiency of U^alment was evaluated by 
comparing the grade of tissue damage between the three groups of mice.Mice aged 6-12 months were suitable for ALI, with 100% of 
mice exhibiting ischemia fi^ra grade 110%, grade III 50%, grade IV 40% For all ALI mice, a gradual increase in pedal frequency in 
water, increased (issue edema, necrosis of muscle tissue, and loss of hindlimb function were observed after 20 days. Transplanted 
MNCs and EPCs si^ificantly improved hindlimb ischemia con^ared with control treatment. Moreover, EPC transplantation 
significantly improved hindlimb ischemia compared with MNC transplantaUon. Following EPC and MNC transplantation, 44 44% 
and 33.33% ofthe mice recovered fiilly (grade 0), respectively. Specifically, all recovered mice exhibited hindlimb activities similar 
to those of normal mice. Transplantation of UCB-derived MNCs and EPCs are promising therapies for hindlimb ischemia. 
Key'words: Hindlimb ischemia, Umbilical cord blood-derived stem cells. Mononuclear cells. Endothelial progenitor cells. 
Neovascularization. 
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