[ Downloaded from bloodjournal.ir on 2025-11-03 ]

<&

(YYS-YFY) 44 5oL ¥ o,led YV o,55 o9, dle

(IO g S (Wign (5 3luo w3 10 392 90 GBI 9 LS i
Sb 0y 93 g sl s S g

oo, * 14 » ! o .
kg dopeane o LIS (5 yhe Ao o (5L Ay

Odunbidy

Sd g dirlw

SPFles slagslen Oloys g 3L 008l a2l s 1)L Ay 05 L s> ol slad sk
N 5 SlwoSd ¢ 5 0 R FAY s o s 5 BT il S PSla s
‘::Jf Ld sl ol 5l ag oslitul 4 o Kl F o (BU dy 05 jlad o> ol slad s

bogigy 99050

Ly ool sladshe 055 LSSL 3 54540 L;l.aau.‘-'..‘lq. LS Ao )y S (S adlas cpl s
6‘.&‘)‘91‘» i J..; Q}> 6"‘“5‘3 .\.:15 J| salau! Li .La‘,:..: K w;&‘y “551..»0}?'3 4}..1';.7 6&&_9) Bl
Yeoo géh) e)'\.g BL Pub Med Jb)&b‘ AK-_[L_: PL) C»L.A S P 4 L;'\’lt‘.‘.".' 6"’“‘-‘.9‘“‘" ~.<3b K) J'L...J‘,i 6"“:‘.‘.‘:’
A 4:.‘5-|.>Jg: Yoo U

bast

SUaw s sbad g Lgm 9 (Golwe 5> ESS (S5 sm w53 630 s i b gL..Ia.\fLa
J,w‘fa B ‘;"JJ.: 9 ‘;JJ.'A#.- "J_,& 6\.&&\.3 C}i C)‘j‘}d 409 Gl oS é\?ﬁﬂ L_‘Jé J«l‘}«l BL bLE.Em .h.w_,:
gl o asg eslitul g pla Al QL'?VA dacd il (pl 54 b kiles S lug anw g O s
200 599 U gl

G i

SU oy 0 Sl ool ad g w53 3 ge b AmlS 5 gk 4 Cond Lo ABT 5155
Sedghe 5l g osliul S Aty sbaaddlas bl 5w Lo, SIS 4 e LIS
.»J.f SU Ay 05 e gl

Kgm Glad s g3l Jhw (DL a0 55 Ssuls Silals”

W/ bl s Al
WU ek A

Qlﬂl_g\j@_&;ﬁw‘;\iﬁHl:—gbf..i&!:L;.iﬁwféu&)}téamb_ézﬁjlsk;}bwkL;\J:S:Lsﬁh‘x]l:—\
_MJ.:@..i/é.:};r}l&n&i{lb;@ﬂw};’6[.3:6)}[.’.5an_éJ}!JSJ}LAf}l&j\;,.:)L!J’.n_,\.'.e.»njﬁjgﬁt@‘_u@jﬁﬁéij‘s:k)wd}a—\'
VAAOVANNON & eyl — Ol l = 55l Gide Sy s (gl edSKisls = Sl Ol lew = ol ol 0Ll = Sl 5= 0 g5

Ol - Ol - 0 Jisl b sty 5 (255l o an o — 055 QS Slidos S 50— 055 SO 5 AREST a2 g (155 g gmils Y

YYs


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X e)w NV 092

>

WSl O (5

5l UCB aS ilesls 0lzs dlises (glaantllas
s 3L _—» (Hematopoietic Stem Cells) HPCs 3 HSCs
Sde Vb iSO LULg 5 Ol sae g3lasl ool
e 05 L Olpeal 520 HSCs 4 od (6 2
Slaslo i sldes 3o b 51 .(P-A)Asl e 1ls |y il
Sdishe 5 s ol gl IS W5 US4 (glad sl
%é’@”ﬁ’*—:@‘—éu%bfﬁ Ayls
UCB-HSCs Ul 5 45 Ulesls olis Wardlas .2l
Sl 4 S (ool 3 s Ol el a5l 6l
Sl i Dl s g el Slays e 5 S 3l
033 oy (BM-HSC) Ol sl e 5l ol i HSCs
UCB- A& zulejl iS5 oyus s (4 ) el
a8 (Y )asb s ol BM-HSCs 1 jzis HSCs
ol Lol el el yasiie s 4 Bgb olse Vs
UCB-HSCs .(\) V\Y)s,ls 55 =5 ssleg—is V_.MfKA
0Ly il BM-HSCL el (g 2iw CD34" 0 il
Lil Ladshe 5o 1) o5 Sol L& &S o5 S
BM- 3| 5 ¥, b Ykb 550> UCB-HSCs ;5 (S s
BM- L a_uslis ;3 UCB-HSCs .a_ib s 3l HSCs
503, L3S GO/GL 5L 5l 5 m s Sl (il HSCs
s ;w UCB-HSCS 4t 53 Lgd o Johu a2 > )5
LSy S Lo mee Ll 5 s 5 andls (6 iy o
Aol VL iSO e e 3L BM-HSCs 4
UCB-HSCs ;3 NF-kB | o ol sla,Ss =,
oAb ediasglis oS AL e ot BM-HSCs i i
UCB- 0LL 53 5 Cewl UCB-HSCs 3 (g5l i35 5L
Sla,5Sb 5 a il g ide o Sl &,u 3 HSCs
S S e sS85V S )l D il
ey S (5t (CSF-OM) i sipo = 5815
5UCB-HSCs .S s =5 5 il BM-HSCs
b g SO a0 dauls 4o 5506 Laol glajlu i
Sl dajls gla, 53 S 55 gl plS sula
Aoas el (S5l sis s el e Lo 5 (S35
(¥ 9)

(bl Cil sla i, 5 La Jeesdl sz

YyYv

Aoy
el b go A el I ¥ s~
L (BMT: Bone Marrow Transplantation)ol ssee il sae
:UCB-HSCs)sl ds 0 s 3Lad s (ool slad sha
4> (Umbilical Cord Blood Hematopoietic Stem Cells
ool 53 S5SSl il 4 M 4z e 5 VAM I
050l (V)08 e s pslo b (g o &S
Slads 5l (28 (rie BU Lo 055 4500 S ils 0
3ol Ole)s Cgr a5 udL s 5Ll (ool
ot Sla e (s o) e Sl L sla
s el (Sl slagolon 5 a5l s S sas
3L el glad s oS slisd s 5 ol
o 3 BL Ay 05 sladls s ol slay s3s
o=l heslen il g s gdme R QL&-V.A TR W

AL e Ladl

Sisdsm on 4 L ol 53 e Ol
Sy L s EXVIVO jy iSO G el gla B,
= ade S Ol il 5 se ;3 HSCs o 5S4y
SOl sty ool 5 eslined glacas siows
) 02 S 3 S 5 ALST 81 L Sljes 0
S0l e Lol 5 5 e (slades s s Jha
23 5 Silwe 3 S oLassL VAd JLe Ll
SOL P slowl Lad o ol 0313 Sl 5 Lt
Slacsl Jol el Wz 036 Olaly 55 (soly slad o
OB, Ll 5o 1, Gl ds 0 sladsls a5 s
ol slad o STL ool 08 sy o 8
L oSt ssliul cogar 1y sty ol oo soast
S 3 g sr 033 (e B3 o0 13 o b sl el S8
5 SOl )5 BL s g Al s Ave 51 5
ot o g2t SLacCL 3 Ay Ok O 51 R
Ol

el A s lacd il ) o w caddlle pl s
3 5 Gl s s (Solwe 3 (S5 P wns o
o=l 3l AT as |, > wstls , UCB-HSCs o Sy
1S S bad ke opl 5l gy o3l 4 Ll o Laaine
238 i glaarlas plosil Sladine


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

DSl ales (sl s b iy glaoy s L
coptls Sl aabialo, Sl s Sl da oo o mws 53
Rl @3 se Ksd e x5l DU 0 sladsly
4_..44‘\)1}(:}_0.0 Sl s BB 5 el o8 LSSL
o=l el L aal e sl slacdl e 08 L
Al (8l g 55 5 J gl Sl e Sl Sl a1
S AL 3,50 sde Sl len Candy 5 o
L oadaly oo Sl Cow Sle 50 (YOI ,S 0 13
S 5o S Jalid 0 05 glacsly
3 ol sla ) @)ﬂ@a}. sl s, edosiial
SIS e 05 4 gad Al 0 05,5 <55 Sla i)
Loobaly S b Olasls 51 J3 o> S i
b o 5l o 3 Oleal Sl b s el a8 S Ll
d)ﬂc«? o 33,5 gé)ﬂ@«? o> ijsal Jom
I8 J28 e s Sl 22 (S5 o) Sl s
o3 5 gmal fowpy LinSlS 5 03 Sy za Lol il e
e s a8 sls 0L andllas (VP (s iy
53 55 CD34" sladsle isles U5 Joko poles
5 et iy 5L L (V)5 3y sl a5
D S e GouF 3 8 SU s O dped (5
5 S 3503 55158 Sl gaasilas ool 4 S
OpeSs anly ;o B s 05 ased 5 5l A 555
L 5l s 555 s she Sl aslsl Sl e sl
Srs ol bl rge L 53 s Rl 5 U
O35 4ged 0L 53, Llesls Olas ) b slaasllas
G0 = 5 b 5 Smned Oy e 93 31 ey SU
s g IS oS 3 BU iy O 4 sed
(ML o il o058 186 5 o35 slozel L6

Sy g g5 gt D SOl blie
slasl L 5ol 6l 03T L Sl Lsy g 1)
3 i B e e Gl s e 03 eslinal (g5 03l 5l
sl e e A

SOL L2 052 slaas sas (5lwe 5 LS))TC“".'
o (YO)o—ul iy pn Sl oy 055
s5b a e GOl 5 GU U 0 (gilee )
3y ‘L;”T@}. Gl Vs YF s BAYOr o Jsens

YYA

5 42> HPCs 3 UCB-HSCs ,_:sC 0 Jslae ol 30
AOP)s daler gslate la x5 ulisl ay e
sladdw s> UCB-HSCs oDl UL w04
SR et s S LB bl Ll sl 8
oty @l glad sl Jols sl ol il e
sl J b 5 (Mesenchymal Stromal Cell) MSC
Unrestricted Somatic Stem ) USSCs 5 sl >sl 3bs 5
wlin oL g5 gal sla Sl MSCs il o» (Cells
LA Ol el 5me 5l ol rie sapiilse slad sho
(o Slad den ) 5 LB Ladl Asilen 5 ool
5l o s5 USSCs .l e Lyls 1) Ol sl 5 by 28
Sla Sy 5l 5 aS dil e g3l slad e
Ssmo L (V)i e QLS T oo ol slad sl
e 9 U Uy 5l el U MSCs o Ol 3 slacalls
55 O QA s 3 a5 50 o sl (il Ol el
o= aS Clesls LS aaadllas & 5 «USSCs L bLs )|
Ol o3 b < g Sl s 5 LS L sl
Lls 1y pmas glad s 5 5Lt glad o iman

V)il

JUCB-HSCS (s/teK 5 0,03

Gl_» O3l s 6l LB ¢l,ls UCB-HSCs
Ol gl 5 me L5 o gtélj 03 (Ml . (-145°0C)
P rbul JUJL.;.L)} UCB-HSCs )‘ oslazul L: S A:Jj‘
53 ol (6,145 UCB-HSC (glads sai 5l sslizal L u‘<“"”
ol 5l e o K5 4 BL s O glads|
QA DRI PR R WL FB x5 Oy Jle Yo bl
‘jilfa'u Lfﬂjbﬁ 6&)& k_‘BLaJuJQ‘}P- éu&b e)"jjx‘
V44Y Jlw s G ay O ST udsl ol 55
Ave 330 5l a B dd el S50 55 3
slaekas au UCB-HSC (slaols .S S
(Yol es S 0Kl 1, UCB-HSC WL, 3 .8


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X O)LA»; NV 092

>

e Slol 3

il mlie (Mg 5 silulir glaaza U5
UCB-HSCs ;i eslaul L BMT 4.'.;9; RGIH PSS 05 (sbul
Catl Pl Sl Jlg (ul $00S 5,0 4 080 1)
g 5 S YL gl s Sle w5
550 YOA L Yo) e gladle oy UCB-HSCs 5,8

.0 )bja.})(\'“\’ FY) ol ails ol VAR

100 = -
50

1980 1990 2000 2010 2016
BM m mPB mUCB

@L'.n 3 oldss ol lad e I eslamal Olpm 1)l gl
sdle o OU ay 055 5 o 055 Ol gSunl jhe il
(V) Y\ 2 B VaA

UCB: Umbilical Cord Blood
MPB: Mobilized peripheral Blood
BM: Bone Marrow

S ede bl a4 Jihe SL Jl oSl A
5 A e menssT 5 ol 4 Sk slae S
Jlo oslamd &S gladsly s 53 5 YU IS
(Lails S (TNC: Total Nucleated Cells ) S lsaza
YO LS asdS aas j3 4SS Sgd p 83 eSS s
Les Olpn ) 45 455 S 515 eslizul 5550 UCB sl
Ail e s IS s s e SU U O sladsly /0
3 S Sl o s O SlasTL 3 Ol
Aoy O3 Aty a dpene iy pp (Tl G5 olie
= oY Ll P LY Al ann g glay 08 s Ll
(FF ) LiL
Fle J =5 0350l SVNG 5 Glaaypa @ a5 L
Canl $Us 5l UCB-HSCs 1 5 5 e s
sl J s i3l B3 s 4 (FP)LSL e
23 Pl sl s 0L Bl 5 e LS)}T(_—“’.'
521y s B B ol slaci
Fms ol (K g5l bl Ll laay e el

yya

WO LS Vv 53 O Clae 5 03 ad sl (g3l 5 5
e 53 355 e b Ve (eSS wy3a 5 Y
(YL ol sa glols Jos SSL 4 055 sl
Sl (il o 3as O35 Sl 4y 3LESH (g
S ek 6 0t dly a sl 3 s Ylatsl &S
53 e Sl O Al ol e 5 S5 Iy
ORULSer 5 s b 5 g5 50 ul Bl el e e
Sheslaal uils ad jasie 588 513 LUl
33 U_QL.AY\ o= L5 8 gl yedd 6 53 (g Al
sladsbw s L Obeys LB (solas 55— e
JAVARY N EiyAVER GREONEINE I WV PUEN W P W v
S eS Gl 5 aadllas 3 Ol (V) LSL e
Lol SU s Sl b ol (St oS 1 513
oo hsb a) s 5ai Bol5S S g 5L 5 sl
S VAV a2 Uy O A1y gl VYV
o= et VDGl bgsl Gl s d
53 S 3 b S 33 ) Sl 3550
Ol oo 52550 Ar e 53 G bl )0 Yo e e
Ol Al e o sas Sz 53 35 Vi )
Sl Oy 05 slad sk 5l sslizad s & Ol
il S5 5len slagslag 5l b 4 s Slaal
S e s wSn 53 B i il o
Loy oo ol ol 5 R0 Slas 5 (s 500
Gla o 5l o L S ol a5 L5 sty sl
Sy 3 AS LS e (Seas) oy sk 45>
Ot ASledd S8l S el 6 ,nd U O
O 40 300 53 Sl R 3 O e ula 31 ad sl
Sl o3l g yd e ol o 358 3L e 63 GG iy
350 S 8l s S rie Olge a1y ladsly
e glaadl e OLSHIS cpl ply das oo 5138 Il s
ol 5 OU s O Sleslanal Glacy 50 5550 53 L
V) as Sl (a)'\l Slws g el @ ol

isabadl sla
LUCB-HSCs _SulS 5 (S5 50 auslis 1 odle
))Ja,udq‘jibﬁquUa.o ‘JE.;N Qﬁj&‘f&w\j.&.& (.—’LA


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

il s (cell/kg) olions O35 sl am (6 =S J e
Yo sl e La s e 6050, Eeb s ol e
ok 38 e 5as B Sl e LSS 058 5 S
UCB-HSCs )‘ oslaul L_s BMT 03 o 9 S]c CJJ L;S
Sl am L. (YO) il o BM-HSCs L i 5 alie
DELG HLA L Ol sl jae 5ld o (ool slad shor

Lies BMT (gl (gold standard) bl - gs < A/A

SUCB-HSCS L gy o 357 50 (sla 2>

UCB- I sslitl L s pLoil BMTS 3lutad o35l
Sl )lay 35 At 4S w35 158 ¥r 350 HSCs
03503 Olays | Lo by s S san 5 a o) 0 g o0
5035 s 53> UCB-HSCS oS :pl 555 L (YW
SHSCs ¢yl shicad Ll 3505 o5 GVHD ¢ 55 Jlaz~|
sLadis s s eSSy 50 55 L=t el HPCs
5 Ol sloy 53 (6 )33 0 GV O =t
33,5 o Oloys slaaysa il

s 31 3l ook ool Ol gl 5 slacki s
(e O35 5 Ol re Sl o ol gls
lie 53 1) gl ot 5 ESSL Sm e (65515,
33l ias g OLE UCB-HSC L s bl g L
YA LY« BM-HSCS 3l eslial b Ly L3 ba ks 55
535 Y+ 350 UCB-HSCs 5 5ldie il 45 35 55,
()

53+ ol J s HPCs 5 HSCs ol sliss
¥ sl Bl sl ba s 55 5 eSO (6,515,
YO-T'+ xV " slaas < UCB-HSCs 3l eslizul b &g (sl
S S Al e 04 055 0SS e <1l 4 TNC
Sl by Jsba Ol ) ol 3B Y gome GL a0
Ll el 01858

S b p SLS P Sl i 0k ;S O5s anslr
S el b e ks Ol ) el 42 536 aS
0313 Gl bl g al) 05,5 Iy ull oyl
FFILEL o B Ly 05 w0 3 HPCs 5 HSCS sl
(FY X0

Y.

SV & s dliss s 3 UCB-HSCs
oslaiul & e 45 035 Glazale 5 S gl (500
Sole L;YJLLQ)\J_&)&}_?SPJL?;‘SMJ%

‘:Jﬁda lad sl

-UCB-HSCs L4

UCB- I eslital L Ol gl 50 A s 3550 0yl
S SSL el 4o M S35 Oleys g HSCs
(Y Vs 03 ;LIS 4 3 g Ol gial jae uj)‘ gy shls
0 M les 55 Kgm 3550 opdsl 1440 Dl 53 OF 51
o303 et 53 QUL St sia sk (o s)) o s)
e B ol ol Il 0 SIS 51 5 LS el
A g sl ¥ 5,6l 4 BL(YY V) S s
ol rl_?g.!\ UCB-HSC I eslaul Lo Ol gl 520
4 UCB-HSCS (01558 0l geiadl jia Ly 53 . (FA)Z!
DB esli il 5,50 g ardls 5 LS BM-HSCs o 3lul
(FDL,S -

31 osliadl b Ol gl 3a g 45 sl 0l yasite
sl 53 5 55l (6 %S GVHD Cjﬁ.; « UCB-HSCs
3l eslewl L BMT GiL:; s Oyl 52 =k
sLlac SO 6,555, 5 e25— o 5> UCB-HSCs
ok (Fr Vs, S e Spo s w s 55
03 BMT ;5 0l s Jyl o as ol s LI IS
Sose 55 A3l s #1568 5l L UCB-HSCs (lSs S
Lol (180 500l LS ko sl &
UCB- L AA 6,850 b sl s & BM-HSC s
oslizal 5,50 ¥/8 5 0/5 G350 L Wyliy = & HSC
AN

sl 4 S a3 BMT 5 ks o
L s A3l e s 5o 8500 HLA L 5L, 5=
KVl o olie 1 5501 4 ;S UCB-HSC 1 eslixad
@S aas g5 Jgb s dol= Sl o Wbl (FY
L avglie 53 &l 0hlay 5> UCB-HSC 5l LS50 & 5y
o e Q5L Ol e b Jas 0550 5l L sy
6linsse Olsee s GVHD S5, 28l Xy 45 =0
HSCSs ol shixs s ool Jds (FY-¥F)s5, S


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X e)w NV 092

>

ol S [ha) oo (420 HSCs L UCB-HSCs b slses(Y
-(haploidentical ) +(io 4o

OL s 0t Al S Gy bele el s ol
Oy 3l e bt (5551 aacr CD34" (slad sl ol o o
ua"‘ Ju;lld‘fﬁ MLJ;A Ao &Ji U‘M’:’ oS aal ;919'3”
JAL:: v\.:j.:i J...; ‘_s)L\N a)LAT ("f.}) C})}JJAJJ .,\.:}:.3‘ Cj;
VS ﬁj) s (mieloablative regimens) oS -S4l ﬁj)
.3l 5 5,Ls (‘reduced-intensity conditioning) oA
o Sl 3l sdimsplis calises gla 5158
b e b glacs e gt 8 uly GVHD
G 0533 2alS (O g JLE) slaes sl b 5oy ialS
o=l s elesls Glas g 5 Olwlany 53 OAS
(OY=00) LSk o Jordl g2ees

Ja_.wj.\ﬂ ‘e.,\;;SOSA.L_) ﬁj)bdlﬂ)b@d O\)L@.ﬁ)b
oYY sV 5 e S 5 s S8 slsl Ol
[TGEN WA rjr_d.) k_> [)LA)J Sl O\)L.aﬁjé LA‘ g;-w\
SV s e SN s 58 bl Ol b s
33 3l eali sl LUCB-Haplo 5o 1ol il e 55, 14
Lo il e Oblew 31 2 2 &l o5 cr el Haplo
L 0hlas Lo past il angd sdias 03 5 iy WS oS
Ao lie aad sdcSTaal a3l Ol ke 1V 0 el
(06%)

EX VIVO )il s> (g3l slad sl ol lo i 25K
(expansion of UCB-HSC
OLS ool sladsho 55 ae 53 4yl Dlidss
o Sl & ateals s adshe pl 35 oS sl
Shestieal b adyl gla 2505 bl ol 5 (OA) AL
HPCs 5 HSCs 20 an e oS 55 slacnlsule
=YD A3 e ialshl 1, CD34T lad shu sl 5 aniS
Osoron ool Glacnls sl Sl esliul o S1.(08
>y )b, S, > SCF 5 TPO (FLT3
Shas SRl g LSS bl oo S s sl s glasle i
shile 3L 5 o dlee S Ol se 4 0Lz oa HSCs

v

oSt Op Sl slad sl sl Rl
ol sla sl i

S HSCs slaw il 5l g ilises sla, (S0l 035 0
LAl ol 0ds 3 jae BMT ol slae 4 HPCs
tels e

Clte OU Ay 0w 53 055 byl ()

ols slad o L b us 05 S 05 S b glses (Y
Llodds g5 Tlatam yid 51 &5 Jasms 055 alive aa
shaes ial53l s HPCs 5 HSCs sl inlesl i (v
Al e Lol

Double-unit ) S5 o Jpt s 93 02,5 L sloea ()
-(ransplants
O A Ot dly S 05 S bl o5l rad s
T a8l 35 Sl O Al S elen 4 sane
SN s e by 55 osl) o3k tals Eel aS s S
s e o b Jeadlsmes pl aslie 555 e s
03,50 sdalie 5 olid (s 5L HLA slad sl
2 Sl s opl S sl ol a3l 6 S
AV S oyl s s LS Jolo sluss oS (651 4a
oo ol Sl ol 2ol sl B STV
STy 0skys ol 1SS Sl as bl (ol ozs 5158
e (Als Gsline (S5 4l S)lad b ol 0315
(P4 05l 39y Sodan

Oyt Aoy 50 sy 4 Sl se dalpd ol
il Ll 4238 5 o S (5551505 Sl 6
JA s s IS e e all | oley s e
o G Al SO LS g en e bty Sl (G 0505
slaas a8 Gl esls QLS Calises glaantlas g o K em
(NK sladslw « CD34" clad sk « CD3" lad shu
15 0d S x5 CD8' (slad sl 5 CDA™ glad sl
5o ploil 4l 3 s lasdllae Tl OVl o
SPBL dy U5 anS 35 03 S bl oS das e 0L
Slrasysp g oame )3 5035 Sad o 4 s3ladl Bl
(OV)2,50 o b |, BMT


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

G50 LS s 4n 2w SCF 3 TPO (FLT3 (sla 1S ymle
Wl Ol gl sre g ol 5 A e 035 slad s
BMT 035 o 0l 5l oo b b3S ool Ll
aalsl 55 (AY A3, S SUl T ad b opl 5 eslazad b
by el 5SS glad s 5l eslizal L 53 BMTs
—AV)LS el del 5555 5 SR1DLL « MSCs (TEPA
(VF AY
¢SRL ¢ DL1 L 45 HSCS ol ploil BMTs (1 55
05,5 L aslie 3 W g ol iS5 MSCs 5 sl 105,55
Use en53 Jsb 5 sy CD3A" glad shos slad oJ 28
el oy slad g elad i Sl (5 Sels S
0 0dis (6,153 UCB-HSCS o o 40 335 (slati s
Glad o &8 ol cpl poslizel |5 ik Gay 5 slew
Ol 5 55 sm BLod 51 olKiylesl Jasma s asily 55
S Sl edd gl sl 05U sadsha L O3 & 5
SYsb W a 6B oled 4 bd o ) 5es s ooglate
ol e M)LEL 5 3Ll slad sk e
Sla sl (L iS Cgr 4 e Slides Ll
5 555 |t el e L ol s ) 58
sosls 385 Al 5 3 S L I, UCB-HSCs (il Kan
LaoT sl 5,5 s 5550 1 Lis £33 0] Y
3Ll 5 03 al3dse L (nl oS s sed stalie
L35 IS 5o V0 5V 5w Jda S8 s oSO
oo ARaL5T 55 gl Jaally i OLL 55 (AQ)
ol esdle L O 0 Sl ol sla
o O glasla iy sCD34" slad sl sluas
(CDA" Oy n ol lad o 31 5 sl 23
aS Coulodls aseie |3 Lsds 50 NKcells 5 CD8”
Pl ol Gose L S el 5o Lad ke ol )y

()l Csal

SUCB-HSCs ot 15" Y bty oz o
A5 Jtls  HPCs 5 HSCs « BMT plawil s
o8 LG 5l o150 51 355 gladhe X5 S 0 oo 5
Olan U Ol e sbaslisle 5 0 1505 Lol
pled 5 2SS ad sl ol (PP SV, s (niche)@g

Yy

(Y SO

sla,lslw 5y ;s HPCs s HSCs aS L o
(o s oled s Ol gl 5xe (Microenvironment)
L0l (e 5 3l 8 S 5 gl il slad s
HSCs acy o5 A3 b Jsho 028 (slagins iz
sbes il SAd Gy S 5 &iS ol HPCs
Ve)s s b e esls sdSolax Ol 2o 4 (feeder layers)
ke gl ol SLad gl 5y ki ol 4 (57 SN
5 les it glac Jw bl glad b O gpn
S5 ) 3 e cilises glacil 5l el MSC
Glad v a8 sls 0L 35 gla andllas (FA-VY) s S
e ol alaly oy MSCs Lo yoat ¢ by
=5 e ¢—> 5 HSCs L, (cell-to-cell-contact)
HSCs G iulsdl el ccilisnn gloalS ulw
RSty

S5 besl sy Tt 5 iise slad 5S040
G e 5 03y Cude (S 8B glyls Lsls Ol aS Wla S
5 =SS a0 S e HPCs 5 HSCs slass il 53l 5 i85
el DT e o iSO Lad S 50
J 550 (VW) LEL » ( TEPA:Tetraethylenepentamine)
s34~ (DL1:Delta-like ligand-1) Lsds aliee LI Koo
HSCs C]L“ 53 352 40 Notch o055 .S (gl LK) oS
Locis s 53 dgowe &g 4 J S50 ol ool
gy yomie g 03 plag il glad sl mhw 4ol
S ades 3L L(VY V)55 s HSCs i iSO
05555 42 Ol e HSCs LSS s IS 30 (slad S0 50
ros 3 edd Grte sl (B3 cpalu g 3l (6 Ss p )l
aryl a8 «__S StemRegenin-1 (SR1) Pl —
Giie 03le) UM171 (sl o S =5 |, hydrocarbon
S5 s S JLas) OACT (U sdeul sdoos o 5l ol
L 55 SIS LS PPAR-y s Sl ((OCtd s 555,
Soosdls ke HDAC (slaodiS jlgs 5 das g ial 53l
(VPN )3 51 0l Ol 55 o 5 o

55 HSCs 3 eslitwl L BMT b L3150
Gy e SShas (ﬁbu\JJJl—w VO 550> 4l
51 eslizul L UCB-HSCs asl, G slad y o


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X e)w NV 092

>

ol (A9 S G slad ke S m s Liless
GMJLP)ME:—“ d))l.ﬁ wjl_s &LA)T‘)LS wt_w\
ol 0l FDA il S & Ghge 5 plnil (DPPA
L;Q—aﬂjj Q‘)l_a.:..o‘).) éb)_>- Q)H‘\-’é}-‘) d})‘.}
355 UCB-HSCS Gy 55 o 1an 4u BMT saiSil s
31> QLI sal s &l L(AV=49) 25 S 515 slind
Gt aS o3 Sl o5 Ol sl optlSlin oS
Slidss (A))das o als 55, Vel maS 4l S
3 SN s 3 Sl 28 ) 6l e
531500 G 5 et el anl el slad b

Sl yasie Lgy 5l G glad s (65550

:(Fucosylation) j 45 s L5 03 5" 45L5/
sy Ladsew ol w84y 5 ege L2 « UCB-HSCs
»olie 115 UCB-HSCs .(4))u=S o Wl Ol goeiul 520

A3 03,8 Lol 4 A e 4 b ol bl (e
Glagslesl 0,53 S ol S 5 oSN Rl 4
I Sla gl plamt L (00 +)55 8 oo L5 5 dny
)\ uJJJJ;jJ Ls)t“‘")[" e)jJAS.,\.Jumgé)ﬁ WJJ
YO 4 55, Y0 3l SN g5lslieysn 5 55, VYV 4 VP

Ol sl s,

FE2 il
DS it Olse 4 (PGE2) B2 Sl
5 Sy 3 Ol s el bl Ll ot
ealie st go 53 BMT Sl oy sl 50l ials
G slaaallas ol 1y (VoY) D)ol o
Dy el S bl S 3 S Ak L lesTls
GoSws dly G ool jon 4 PGE2 Lol jles L Ay
SasSs e a0l jo ds S il s el

(V0)3l als 55, WO w55, VY Sl L5 55

-HSCs Jg/f‘u'}/;[é)/
05,5 sl aS Cul osls QLS Laallz s =

yYy

sdalie Lyl o 5925 4 1, Bl gladshbe 5 sl plo!
R 3 edd G slad b lp e s coulel s
oA i el (A0S el SO Ol
35 Kol bl iy 5 UCB-HSCs o Sy
A2l oo UCB-HSCs I sslizul L BMT Ol U1 (glal
o 03,51 ;5 53 ke SLalSely g ol (sl

AV e

ped I e F

o= s 4 jlud s ol gad sl it 3255
S Wb e palSely 5l SO sed Ol gl (5,Y sk
el 03503 Jo 1y ad e o S s (g350- b
Sy e s 0a,S Srles Gy A bad sl
e S s Gy e 5SS
o3 el iy o el 1 Lad w2584 Ol g
o Sy Ay SIS ie wus Y5 b gl
3Ly slad b i Goy 35 oS 53505 L (AY)3,5]
oo s Ol Olgaal i Jos 4 5L 55
YL Ol s Lgn Olo Kils 5525 cnl b 238 00
el 5 ol LAY AF)AEL o 55, T 550
5 Laes s5lasl by 2als GVHD 2als o n
Sl Jeadlysws ) 53 (olew sdmme 350 S
o g Ol 4 OF Ol ay ovie 45 U otaliia
A S S
:DPP45 S lgs L CXCR-4 - SDF-1 ¢, (Sens

S e SN 3 g 5 SIS a0 SO
SDF-1: ) _glos il glad sk 5l s2ée 5 5516 L CXCR4
ol J_<i> (._wl S (Stroma cell Derived Factor-1
oben—i o3l SDF-1 3L s (ol CXCLI12
sladsbu 5l ey b a5 aS e g (ghad )8
4S A3l s CXCRA O LY 5 353 00 25 gtles o
0Ly HPCs 5 HSCs alex 5l ale slad b u g
¥ Sy bty 63 ol w5 SDF-L 55, S
S s plerd C3lr Cld 500,55 5, (DPP4)
33 DPP (35 G L DPPA [Lgs .(A0) a3 o an
s HPCs 5 HSCs STy aS iolsil Esl dla b g


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

55 UCB-HSCs I eslizol 42535 ans b ax S
A laslen Obys s Glarear 5 18 BMT 5wl
SIS IS S5 o 05,5 Ao LS 03 p el Lol canils
ol s 48 1S e eslinal BMT s G slad b
2 S 5osb lan Nyl il e 5 slacls Cus o
UCB-HSCs (g3lasis s (5.55 MKA S s SEYL
Jolo ol s sl Sl s Slelgl 5 edls atlis
Lad o ol anK_.;iij_:&J Lags ayls Syl
lebss Lsls 5 035 UCB-HSCs wej 55 5 (glala>
U PN U PP N EDCPS [ W SN
03 S o3lizul 5035 » 4y ;s UCB-HSCs sl 5
Son ool 55 S 5, 00 Sl A2l o 4 0 4 ol sl
Ao 5 Al a4 o O ke 5 heae Lol
33,5 e pole anals

UCB-HSCs L I slailasT HE 511 56 o35 50
S eslitul b e plnil J> AT wl S
> ex vivo expansion %, L asl 25 UCB-HSCs
Ch b s e w s ges s Ll S, «BMT
]

small Jlad 5 4e 55 bl I s Oliises |21
O = ke CS sla Josdl) szws 5 (Molecules
3 S ol Gl oS Sl Sl elial 5 gda an 2iS
M\ V)b e €X VIVO expansion ;s Laol (id o
las 5,LS «BMT 5 UCB-HSCs & 5 o3l (V24
S ple SV Ole s O sorn s Sl
Sl 0 4 S 5 53 el 5 (S50 5 sl ol
5L ad> o 5 4 S (6, s aallls (1) Y-119)
Sheslial &S ol osls OLES (il o b sl ialesl
(Y503 (6 5mie 4w Olays 55 e L3l UCB-HSCs
655 glad s sl (HSCs e sdle SU An 0>
OF=Y )il JLs 50l slad e 5 MSCs &5 s
Q_LJSJ O ke slag lay Oloys o i}LS MSCs
Gl s Lo Sox s (g0 s S by
(atopic dermatitis) o 551 slecslays 5 G s — 553 2
MSCs 31 Tl (VY s =\ YA)las S )5 eslizdl 5 40

YYf

o on 4 LT 3255 5 OledeaS C3aasks L CD34"HSCs
LB e s (s OL Uy O Al S
LacSO 5 Jds i 6ol 0p55 Shals 5 o SN
(V4 0)s 55 e

UCB- [l o ol sl o seie , 503 G, b 3
e o 5 als Ll 3 55 Lol Osls 13 5 LS L HSCs
La Jobo (sl o3l S2als 5 o SN Ools Wl
Slge 45 ol o3l 0Lz s anlllas G (V0 8)3s S e
Ol Siolidl s ;o (O Miul 3 O simga) HDACS
St 4y 5 4225 UCB-HSCs =l ;3 CXCR4
SN Uil 5 SDF-LICXCRA S oa 5 O
sl 2l sysn e .0 ~V).>;J_<v_a HSCs
g 52 CXCRA Ol il sl (s 55,8 5518
(V+A)s5 3 .+ UCB-HPCs s UCB-HSCs

Ry, § 3l

Gl 3 Sos e adlllae ol s Sledbl ()5l e
A 3l eslial L s PubMed _Sledbl ol 55 gt
SO s 3l sl slad gl (Db 1 052 slaedl;
S YoV L Ve Slayesls 5o ool slad s
5 Sl M 0t (sl e s e 23 S
L gyl S
PyerTh

BMT > ui’)f’ s UCB-HSCs azsdS ans aw 3
eduShual oS Shlas gl Jsbo mbe 503 5 L
e Oliios .l 03 50 0l b (5l L8500 HLA
2l o8l dls 03 5 eSS s d e )
AaLS 5 S S8 s SN oK, e alS S
auin rals 4 e 5ylge cpl il e s sae Jlal
SoAl e B asd e Ky 035 Jabpe 4 D50 5 s
sdii yase ia UCB-HSCS (5l 5o s 35 psilSo
ex (sl Tl oy 8L U 53 s o35l
= 0P O et 5 035 Osb sad sl expansion vivo
e UCB-HSCs [2S0n 1 5 535 (55550 (i
S el Al Uk OU i 05 anS 95 Gy
Moy 052 laansS S5l 5 04 LI L allie g


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X UL«J NV 092

>

sk 4 en 1S Olidss e 3 A2 5 po st
¢ 4 2= HPCs 5 HSCs g,ﬁyduw&wu
Gl slagslmal ks 5 adshe ol s Slas 333
g;_w‘ ev\a“bﬁ l-hd)l.q.:.’ J.:Lw QL&)) BL) bbw,w\ 4...:&) L
Gb g0 sl HSCs ala3T 155 a5 Sligios

ols il Lad sl ol 51 b slaeslizad 5 o35
A ey 4ol 3 a8 ola il s cpl Lo
b SAE gy a5 S0 3l i b
HPCs s HSCs (s wb 5450 S35 2 505 srasllhs
S350 Pl e s slaaalae i o
s 5ol Sidsbes o Sidslea sl les
3 =SS sl o s ey 5 uled o sl i
5 Slay 0 sl MSC 5 HSC J S0 (slapilSe
Cilises slags len Oloys a3 Lol b slas )8

Syl 34

References:

1- Gluckman E, Broxmeyer HE, Auerbach AD, Friedman
HS, Douglas GW, Devergie A, et al. Hematopoietic
reconstitution in a patient with Fanconi's anemia by
means of umbilical-cord blood from an HLA-identical
sibling. N Engl J Med 1989; 321(17): 1174-8.

2- Smith AR, Wagner JE. Current clinical management of
Fanconi anemia. Expert Rev Hematol 2012; 5(5): 513-
22.

3- Pineault N, Abu-Khader A. Advances in umbilical cord
blood stem cell expansion and clinical translation. Exp
Hematol 2015; 43(7): 498-513.

4- Ballen KK, Verter F, Kurtzberg J. Umbilical cord
blood donation: Public or private? Bone Marrow
Transpl 2015; 50: 1271-8.

5- Brown KS, Rao MS, Brown HL. The Future State of
Newborn Stem Cell Banking. J Clin Med 2019; 8(1):
117.

6- Broxmeyer HE, Hangoc G, Cooper S, Ribeiro RC,
Graves V, Yoder M, et al. Growth characteristics and
expansion of human umbilical cord blood and
estimation of its potential for transplantation in adults.
Proc Natl Acad Sci 1992; 89(9): 4109-13.

7- Wang JC, Doedens M, Dick JE. Primitive human
hematopoietic cells are enriched in cord blood
compared with adult bone marrow or mobilized
peripheral blood as measured by the quantitative in
vivo SCID-repopulating cell assay. Blood 1997;
89(11): 3919-24.

YYo

(_SLALSJLA.:: )‘ W‘j g..i:b QLAJ} L UCB )\ ol ‘v\?

ot Db e osliial S glen 8 5 SKidsilen
GLacSTL 0sls Wl g 53 i bles 4 2o s

SIS ol o S ad s ol 2 5SS 5 s
33 St Sl 5 B Uy cal 3l eds U= MSCs
YAl o oslizal SdS (glaanillas
mas Slad s Qalesl Lases 3 Oldis &
L 4y CD133" 5 CD34" HSCs I (55 ,Shas 1
Lome (55 el a4 ge 2l - OFH)Lles S ) 5
SOX2 sy 5335 555 Ol Siuliodl U bad sk coiS
St b sladle a5 e S1adl e pdy O
ad osb a5 Lk e plel 51 sl s 5 5s HSCs
|5 3 5ms Keam 3o sl allice ol Lol ol oz L

oo LS5 e HSCs 5l 5us g 8 slad shou a5
Ol Wl lasl Sas s laes

& ol i
S dy L 3 UCB-HSCs (6,106 5 0 o3

8- Mayani H, Lansdorp PM. Biology of human umbilical
cord blood-derived hematopoietic stem/progenitor
cells. Stem Cells 1998; 16(3): 153-65.

9- Vormoor J, Lapidot T, Pflumio F, Risdon G, Patterson

B, Broxmeyer H, et al. Immature human cord blood

progenitors engraft and proliferate to high levels in

severe combined immunodeficient mice. Blood 1994;

83(9): 2489-97.

Bock TA, Orlic D, Dunbar CE, Broxmeyer HE, Bodine

DM. Improved engraftment of human hematopoietic

cells in severe combined immunodeficient (SCID)

mice carrying human cytokine transgenes. J Exp Med

1995; 182(6): 2037-43.

Broxmeyer H. Proliferation, self-renewal, and survival

characteristics of cord blood hematopoietic stem and

progenitor cells. In: Cord Blood: Biology,

Immunology, Banking, and Clinical Transplantation.

Bethesda, MD: American Association of Blood

Banking; 2004; p. 21.

Mayani H. Biological differences between neonatal and

adult human hematopoietic stem/progenitor cells. Stem

Cells Dev 2010; 19(3): 285-98.

13- Broxmeyer HE. Inhibiting HDAC for human
hematopoietic stem cell expansion. J Clin Invest 2014;
124(6): 2365-8.

14- Flores-Guzman P, Fernandez-Sanchez V, Mayani H.
Concise Review: Ex Vivo Expansion of Cord Blood-
Derived Hematopoietic Stem and Progenitor Cells:

10

11

12


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Basic Principles, Experimental Approaches, and
Impact in Regenerative Medicine. Stem Cells Transl
Med 2013; 2(11): 830-8.

Pineault N, Abu-Khader A. Advances in umbilical cord
blood stem cell expansion and clinical translation. Exp
Hematol 2015; 43(7): 498-513.

Mehta RS, Rezvani K, Olson A, Oran B, Hosing C,
Shah N, et al. Novel techniques for ex vivo expansion
of cord blood: clinical trials. Front Med 2015; 2: 89.
Mayani H, Wagner JE, Broxmeyer HE. Cord blood
research, banking, and transplantation: achievements,
challenges, and perspectives. Bone Marrow Transplant
2020; 55(1): 48-61.

Rebelatto C, Aguiar A, Moretao M, Senegaglia A,
Hansen P, Barchiki F, et al. Dissimilar differentiation
of mesenchymal stem cells from bone marrow,
umbilical cord blood, and adipose tissue. Exp Biol Med
2008; 233(7): 901-13.

Montesinos J, Flores-Figueroa E, Castillo-Medina S,
Flores-Guzman P, Hernandez-Estevez E, Fajardo-
Orduna G, et al. Human mesenchymal stromal cells
from adult and neonatal sources: comparative analysis
of their morphology, immunophenotype, differentiation
patterns and neural protein expression. Cytotherapy
2009; 11(2): 163-76.

Broxmeyer HE, Douglas GW, Hangoc G, Cooper S,
Bard J, English D, et al. Human umbilical cord blood
as a potential source of transplantable hematopoietic
stem/progenitor cells. Proc Natl Acad Sci USA 1989;
86: 3828-32.

Kdgler G, Sensken S, Airey JA, Trapp T, Muschen M,
Feldhahn N, et al. A new human somatic stem cell
from placental cord blood with intrinsic pluripotent
differentiation potential. J Exp Med 2004; 200(2): 123-
35.

Shirzadeh E, Heidari Keshel S, Ezzatizadeh V,
Jabbehdari S, Baradaran-Rafii A. Unrestricted somatic
stem cells, as a novel feeder layer: Ex vivo culture of
human limbal stem cells. J Cell Biochem 2018; 119(3):
2666-78.

Wagner JE, Broxmeyer HE, Byrd RL, Zehnbauer B,
Schmeckpeper B, Shah N, et al. Transplantation of
umbilical cord blood after myeloablative therapy:
analysis of engraftment. Blood 1992; 79(7): 1874-81.
Wagner J, Steinbuch M, Kernan N, Broxmayer H,
Gluckman E. Allogeneic sibling umbilical-cord-blood
transplantation in children with malignant and non-
malignant disease. The Lancet 1995; 346(8969): 214-9.
Butler MG, Menitove JE. Umbilical cord blood
banking: an update. J Assist Reprod Genet 2011; 28(8):
669-76.

Ballen K. Challenges in umbilical cord blood stem cell
banking for stem cell reviews and reports. Stem Cell
Rev Rep 2010; 6(1): 8-14.

Lasky LC, Lane TA, Miller JP, Lindgren B, Patterson
HA, Haley NR, et al. In utero or ex utero cord blood
collection: which is better? Transfusion 2002; 42(10):
1261-7.

Chow R, Nademanee A, Rosenthal J, Karanes C, Jaing
TH, Graham ML, et al. Analysis of hematopoietic cell
transplants using plasma-depleted cord blood products
that are not red blood cell reduced. Biol Blood Marrow
Transplant 2007; 13(11): 1346-57.

\AR4

29-

30-

31-

32-

33-

35-

36-

37-

38

39

40-

41-

42-

43-

44-

Shearer WT, Lubin BH, Cairo MS, Notarangelo LD.
Cord Blood Banking for Potential Future
Transplantation. Pediatrics 2017; 140(5): €20172695.
Ballen KK, Barker JN, Stewart SK, Greene MF, Lane
TA. Collection and preservation of cord blood for
personal use. Biol Blood Marrow Transplant 2008; 14:
356-63.

Johnson FL. Placental blood transplantation and
autologous banking-caveat emptor. J Pediatr Hematol
Oncol 1997; 19: 183-6.

Ooi J. Cord blood transplantation in adults. Bone
Marrow Transplant 2009; 44(10): 661-6.

Capitano ML, Hangoc G, Cooper S, Broxmeyer HE.
Mild Heat Treatment Primes Human CD 34+ Cord
Blood Cells for Migration Toward SDF- lo and
Enhances Engraftment in an NSG Mouse Model. Stem
Cells 2015; 33(6): 1975-84.

Huang X, Guo B, Liu S, Wan J, Broxmeyer HE.
Neutralizing negative epigenetic regulation by HDAC5
enhances human haematopoietic stem cell homing and
engraftment. Nat Commun 2018; 9(1): 2741.

Guo B, Huang X, Cooper S, Broxmeyer HE.
Glucocorticoid hormone-induced chromatin
remodeling enhances human hematopoietic stem cell
homing and engraftment. Nat Med 2017; 23(4): 424.
Lee CJ, Savani BN, Mohty M, Labopin M, Ruggeri A,
Schmid C, et al. Haploidentical hematopoietic cell
transplantation for adult acute myeloid leukemia: a
position statement from the Acute Leukemia Working
Party of the European Society for Blood and Marrow
Transplantation. Haematologica 2017; 102(11): 1810-
22.

Smith FO, King R, Nelson G, Wagner JE, Robertson
KA, Sanders JE, et al. Unrelated donor bone marrow
transplantation ~ for ~ children  with  juvenile
myelomonocytic leukaemia. Br J Haematol 2002;
116(3): 716-24.

Navarrete C, Contreras M. Cord blood banking: a
historical perspective. Br J Haematol 2009; 147(2):
236-45.

Laughlin MJ, Barker J, Bambach B, Koc ON, Rizzieri
DA, Wagner JE, et al. Hematopoietic engraftment and
survival in adult recipients of umbilical-cord blood
from unrelated donors. N Engl J Med 2001; 344(24):
1815-22.

Ballen KK, Gluckman E, Broxmeyer HE. Umbilical
cord blood transplantation: the first 25 years and
beyond. Blood 2013; 122(4): 491-8.

Rocha V, Kabbara N, lonescu I, Ruggeri A, Purtill D,
Gluckman E. Pediatric related and unrelated cord blood
transplantation for malignant diseases. Bone Marrow
Transplant 2009; 44(10): 653.

Eapen M, Rubinstein P, Zhang M-J, Stevens C,
Kurtzberg J, Scaradavou A, et al. Outcomes of
transplantation of unrelated donor umbilical cord blood
and bone marrow in children with acute leukaemia: a
comparison study. The Lancet 2007; 369(9577): 1947-
54.

Prasad V, Kurtzberg J. Umbilical cord blood
transplantation for non-malignant diseases. Bone
Marrow Transplant 2009; 44(10): 643.

Smith AR, Wagner JE. Alternative haematopoietic
stem cell sources for transplantation: place of umbilical


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X UL«J NV 092

>

45

46

47

48

49

50

51

52

53

55

56

57

cord blood. Br J Haematol 2009; 147(2): 246-61.
Eapen M, Rocha V, Sanz G, Scaradavou A, Zhang M-
J, Arcese W, et al. Effect of graft source on unrelated
donor haemopoietic stem-cell transplantation in adults
with acute leukaemia: a retrospective analysis. Lancet
Oncol 2010; 11(7): 653-60.

Munoz J, Shah N, Rezvani K, Hosing C, Bollard CM,
Oran B, et al. Concise review: umbilical cord blood
transplantation: past, present, and future. Stem Cells
Transl Med 2014; 3(12): 1435-43.

Lund TC, Boitano AE, Delaney CS, Shpall EJ, Wagner
JE. Advances in umbilical cord blood manipulation--
from niche to bedside. Nat Rev Clin Oncol 2015;
12(3): 163-74.

Mehta RS, Dave H, Bollard CM, Shpall EJ.
Engineering cord blood to improve engraftment after
cord blood transplant. Stem Cell Investig 2017; 4: 41.
Sideri A, Neokleous N, De La Grange PB, Guerton B,
Kerdilles M-CLB, Uzan G, et al. An overview of the
progress on double umbilical cord blood
transplantation. Haematologica 2011; 96(8): 1213-20.
Barker J, Weisdorf D, Wagner J. Creation of a double
chimera after the transplantation of umbilical-cord
blood from two partially matched unrelated donors. N
Engl J Med 2001; 344(24): 1870-1.

Scaradavou A, Brunstein CG, Eapen M, Le-
Rademacher J, Barker JN, Chao N, et al. Double unit
grafts successfully extend the application of umbilical
cord blood transplantation in adults with acute
leukemia. Blood 2013; 121(5): 752-8.

Labopin M, Ruggeri A, Gorin NC, Gluckman E, Blaise
D, Mannone L, et al. Cost-effectiveness and clinical
outcomes of double versus single cord blood
transplantation in adults with acute leukemia in France.
Haematologica 2014; 99(3): 535-40.

Ramirez P, Wagner JE, DeFor TE, Blazar BR, Verneris
MR, Miller JS, et al. Factors predicting single-unit
predominance after double umbilical cord blood
transplantation. Bone Marrow Transplant 2012; 47(6):
799.

Magro E, Regidor C, Cabrera R, Sanjuan I, Forés R,
Garcia-Marco JA, et al. Early hematopoietic recovery
after single unit unrelated cord blood transplantation in
adults supported by co-infusion of mobilized stem cells
from a third party donor. Haematologica 2006; 91(5):
640-8.

Bautista G, Cabrera J, Regidor C, Fores R, Garcia-
Marco J, Ojeda E, et al. Cord blood transplants
supported by co-infusion of mobilized hematopoietic
stem cells from a third-party donor. Bone Marrow
Transplant 2009; 43(5): 365.

Liu H, Rich ES, Godley L, Odenike O, Joseph L,
Marino S, et al. Reduced-intensity conditioning with
combined haploidentical and cord blood transplantation
results in rapid engraftment, low GVHD, and durable
remissions. Blood 2011; 118(24): 6438-45.

Sanchez ME, Ponce DM, Lauer E, Lubin M, Barone J,
Byam C, et al. Double-unit cord blood (CB)
transplantation (DCBT) combined with haplo-identical
peripheral blood CD34+ cells (HaploCD34+) is
associated with enhanced neutrophil recovery,
universal haplo rejection, and frequent pre-engraftment
syndrome. Blood 2014; 124(21): 3903.

YYv

58-

59-

60-

61-

62

63-

64-

65-

66

67-

68-

69-

71-

72-

Kosuri S, Wolff T, Devlin SM, Byam C, Mazis CM,
Naputo K, et al. Prospective evaluation of unrelated
donor cord blood and haploidentical donor access
reveals graft availability varies by patient ancestry:
practical implications for donor selection. Biol Blood
Marrow Transplant 2017; 23(6): 965-70.

Mayani H, Wagner JE, Broxmeyer HE. Cord blood
research, banking, and transplantation: achievements,
challenges, and perspectives. Bone Marrow Transplant
2020; 55(1): 48-61.

Mayani H, Dragowska W, Lansdorp PM. Cytokine-
induced selective expansion and maturation of
erythroid versus myeloid progenitors from purified
cord blood precursor cells. Blood 1993; 81(12): 3252-
8.

Cardoso AA, Li ML, Batard P, Hatzfeld A, Brown EL,
Levesque JP, et al. Release from quiescence of CD34+
CD38-human umbilical cord blood cells reveals their
potentiality to engraft adults. Proc Natl Acad SciU S A
1993; 90(18): 8707-11.

Cicuttini F, Welch K, Boyd A. The effect of cytokines
on CD34+ Rh-123high and low progenitor cells from
human umbilical cord blood. Exp Hematol 1994;
22(13): 1244-51.

Mayani H, Lansdorp PM. Thy-1 expression is linked to
functional properties of primitive hematopoietic
progenitor cells from human umbilical cord blood.
Blood 1994; 83(9): 2410-7.

Mayani H, Lansdorp P. Proliferation of individual
hematopoietic progenitors purified from umbilical cord
blood. Exp Hematol 1995; 23(14): 1453-62.

De Wynter EA, Nadali G, Coutinho LH, Testa NG.
Extensive amplification of single cells from CD34+
subpopulations in  umbilical cord blood and
identification of long-term culture-initiating cells
present in two subsets. Stem Cells 1996; 14(5): 566-76.
Piacibello W, Sanavio F, Garetto L, Severino A,
Bergandi D, Ferrario J, et al. Extensive amplification
and self-renewal of human primitive hematopoietic
stem cells from cord blood. Blood 1997; 89(8): 2644-
53.

Scadden DT. The stem-cell niche as an entity of action.
Nature 2006; 441(7097): 1075-9.

Morrison SJ, Spradling AC. Stem cells and niches:
mechanisms that promote stem cell maintenance
throughout life. Cell 2008; 132(4): 598-611.

Nagasawa T, Omatsu Y, Sugiyama T. Control of
hematopoietic stem cells by the bone marrow stromal
niche: the role of reticular cells. Trends Immunol 2011;
32(7): 315-20.

Rosler E, Brandt J, Chute J, Hoffman R. Cocultivation
of umbilical cord blood cells with endothelial cells
leads to extensive amplification of competent CD34+
CD38- cells. Exp Hematol 2000; 28(7): 841-52.
Robinson S, Ng J, Niu Te, Yang H, McMannis J,
Karandish S, et al. Superior ex vivo cord blood
expansion following co-culture with bone marrow-
derived mesenchymal stem cells. Bone Marrow
Transplant 2006; 37(4): 359.

Fei X, Wu Y, Chang Z, Miao K, Tang Y, Zhou X, et
al. Co-culture of cord blood CD34+ cells with human
BM mesenchymal stromal cells enhances short-term
engraftment of cord blood cells in NOD/SCID mice.


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

Cytotherapy 2007; 9(4): 338-47.

73- Flores-Guzman P, Flores-Figueroa E, Montesinos JJ,

74

75

76

77

78

79

80

81

82

83

84

Martinez-Jaramillo G, Fernandez-Sanchez  V,
Valencia-Plata I, et al. Individual and combined effects
of mesenchymal stromal cells and recombinant
stimulatory cytokines on the in vitro growth of
primitive hematopoietic cells from human umbilical
cord blood. Cytotherapy 2009; 11(7): 886-96.

Peled T, Mandel J, Goudsmid R, Landor C, Hasson N,
Harati D, et al. Pre-clinical development of cord blood-
derived progenitor cell graft expanded ex vivo with
cytokines and the polyamine copper chelator
tetraethylenepentamine. Cytotherapy 2004; 6(4): 344-
55.

Delaney C, Heimfeld S, Brashem-Stein C, VVoorhies H,
Manger RL, Bernstein ID. Notch-mediated expansion
of human cord blood progenitor cells capable of rapid
myeloid reconstitution. Nat Med 2010; 16(2): 232.
Ferndndez-Sanchez V, Pelayo R, Flores-Guzmén P,
Flores-Figueroa E, Villanueva-Toledo J, Garrido E, et
al. In vitro effects of stromal cells expressing different
levels of Jagged-1 and Delta-1 on the growth of
primitive and intermediate CD34+ cell subsets from
human cord blood. Blood Cells Mol Dis 2011; 47(4):
205-13.

Peled T, Shoham H, Aschengrau D, Yackoubov D, Frei
G, Rosenheimer N, et al. Nicotinamide, a SIRT1
inhibitor, inhibits differentiation and facilitates
expansion of hematopoietic progenitor cells with
enhanced bone marrow homing and engraftment. Exp
Hematol 2012; 40(4): 342-55. el.

Boitano AE, Wang J, Romeo R, Bouchez LC, Parker
AE, Sutton SE, et al. Aryl hydrocarbon receptor
antagonists promote the expansion of human
hematopoietic stem cells. Science 2010; 329(5997):
1345-8.

Fares I, Chagraoui J, Gareau Y, Gingras S, Ruel R,
Mayotte N, et al. Pyrimidoindole derivatives are
agonists of human hematopoietic stem cell self-
renewal. Science 2014; 345(6203): 1509-12.

Huang X, Lee M-R, Cooper S, Hangoc G, Hong K-S,
Chung H-M, et al. Activation of OCT4 enhances ex
vivo expansion of human cord blood hematopoietic
stem and progenitor cells by regulating HOXB4
expression. Leukemia 2016; 30(1): 144.

Guo B, Huang X, Lee MR, Lee SA, Broxmeyer HE.
Antagonism of PPAR-y signaling expands human
hematopoietic stem and progenitor cells by enhancing
glycolysis. Nat Med 2018; 24(3): 360.

Chaurasia P, Gajzer DC, Schaniel C, D’Souza S,
Hoffman R. Epigenetic reprogramming induces the
expansion of cord blood stem cells. J Clin Invest 2014;
124(6): 2378-95.

Shpall EJ, Quinones R, Giller R, Zeng C, Baron AE,
Jones RB, et al. Transplantation of ex vivo expanded
cord blood. Biol Blood Marrow Transplant 2002; 8(7):
368-76.

Jaroscak J, Goltry K, Smith A, Waters-Pick B, Martin
PL, Driscoll TA, et al. Augmentation of umbilical cord
blood (UCB) transplantation with ex vivo—expanded
UCB cells: results of a phase 1 trial using the
AastromReplicell System. Blood 2003; 101(12): 5061-
7.

YYA

85-

86-

87

88

89

90

91

92

94-

96-

97-

98-

De Lima M, McMannis J, Gee A, Komanduri K,
Couriel D, Andersson B, etal. Transplantation of
ex vivo expanded cord blood cells using the copper
chelator tetraethylenepentamine: a phase I/11 clinical
trial. Bone Marrow Transplant 2008; 41(9): 771.

De Lima M, McNiece I, Robinson SN, Munsell M,
Eapen M, Horowitz M, et al. Cord-blood engraftment
with ex vivo mesenchymal-cell coculture. N Engl J
Med 2012; 367(24): 2305-15.

Horwitz ME, Chao NJ, Rizzieri DA, Long GD,
Sullivan KM, Gasparetto C, et al. Umbilical cord blood
expansion with nicotinamide provides long-term
multilineage engraftment. J Clin Invest 2014; 124(7):
3121-8.

Wagner Jr JE, Brunstein CG, Boitano AE, DeFor TE,
McKenna D, Sumstad D, et al. Phase I/Il trial of
StemRegenin-1 expanded umbilical cord blood
hematopoietic stem cells supports testing as a stand-
alone graft. Cell Stem Cell 2016; 18(1): 144-55.
Dircio-Maldonado R, Flores-Guzman P, Corral-
Navarro J, Mondrag6n-Garcia I, Hidalgo-Miranda A,
Beltran-Anaya FO, et al. Functional Integrity and Gene
Expression Profiles of Human Cord Blood-Derived
Hematopoietic Stem and Progenitor Cells Generated In
Vitro. Stem Cells Transl Med 2018; 7(8): 602-14.
Horwitz ME, Wease S, Blackwell B, Valcarcel D,
Frassoni F, Boelens JJ, et al. Phase /11 study of stem-
cell transplantation using a single cord blood unit
expanded ex vivo with nicotinamide. J Clin Oncol
2019; 37(5): 367.

Heazlewood SY, Oteiza A, Cao H, Nilsson SK.
Analyzing hematopoietic stem cell homing, lodgment,
and engraftment to better understand the bone marrow
niche. Ann N'Y Acad Sci 2014; 1310(1): 119-28.
Broxmeyer HE. Enhancing the efficacy of engraftment
of cord blood for hematopoietic cell transplantation.
Transfus Apher Sci 2016; 54(3): 364-72.

Van Os R, Ausema A, Dontje B, van Riezen M, van
Dam G, de Haan G. Engraftment of syngeneic bone
marrow is not more efficient after intrafemoral
transplantation than after traditional intravenous
administration. Exp Hematol 2010; 38(11): 1115-23.
Brunstein C, Barker J, Weisdorf D, Defor T, McKenna
D, Chong S, et al. Intra-BM injection to enhance
engraftment after myeloablative umbilical cord blood
transplantation with two partially HLA-matched units.
Bone Marrow Transplant 2009; 43(12): 935.

Frassoni F, Varaldo R, Gualandi F, Bacigalupo A,
Sambuceti G, Sacchi N, et al. The intra-bone marrow
injection of cord blood cells extends the possibility of
transplantation to the majority of patients with
malignant hematopoietic diseases. Best Pract Res Clin
Haematol 2010; 23(2): 237-44.

Christopherson K, Hangoc G, Broxmeyer H. Cell
surface peptidase CD26 / DPPIV regulates CXCL12 /
SDF-1a. mediated chemotaxis of human CD34"
progenitor cells. J Immunol 2002; 169: 7000-8.
Christopherson KW, Hangoc G, Mantel CR,
Broxmeyer HE. Modulation of hematopoietic stem cell
homing and engraftment by CD26. Science 2004;
305(5686): 1000-3.

Farag SS, Srivastava S, Messina-Graham S, Schwartz
J, Robertson MJ, Abonour R, et al. In vivo DPP-4


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

44 j‘iLi X UL«J NV 092

>

99-

100-

101-

102-

103-

104-

105-

106-

107-

108-

109-

110-

111-

inhibition to enhance engraftment of single-unit cord
blood transplants in adults with hematological
malignancies. Stem Cells Dev 2012; 22(7): 1007-15.
De Mendizabal NV, Strother RM, Farag SS,
Broxmeyer HE, Messina-Graham S, Chitnis SD, et al.
Modelling the sitagliptin effect on dipeptidyl
peptidase-4 activity in adults with haematological
malignancies after umbilical cord blood haematopoietic
cell transplantation. Clin Pharmacokinet 2014; 53(3):
247-59.

Farag SS, Nelson R, Cairo MS, O’Leary HA, Zhang S,
Huntley C, et al. High-dose sitagliptin for systemic
inhibition of dipeptidylpeptidase-4 to enhance
engraftment of single cord umbilical cord blood
transplantation. Oncotarget 2017; 8(66): 110350.

Xia L, McDaniel JM, Yago T, Doeden A, McEver RP.
Surface fucosylation of human cord blood cells
augments binding to P-selectin and E-selectin and
enhances engraftment in bone marrow. Blood 2004;
104(10): 3091-6.

Popat U, Mehta RS, Rezvani K, Fox P, Kondo K,
Marin D, et al. Enforced fucosylation of cord blood
hematopoietic cells accelerates neutrophil and platelet
engraftment after transplantation. Blood 2015; 125(19):
2885-92.

Pelus LM, Broxmeyer HE, Kurland J, Moore MA.
Regulation of macrophage and  granulocyte
proliferation. Specificities of prostaglandin E and
lactoferrin. J Exp Med 1979; 150(2): 277-92.

North TE, Goessling W, Walkley CR, Lengerke C,
Kopani KR, Lord AM, et al. Prostaglandin E2
regulates  vertebrate haematopoietic  stem  cell
homeostasis. Nature 2007; 447(7147): 1007.

Hoggatt J, Singh P, Sampath J, Pelus LM.
Prostaglandin E2 enhances hematopoietic stem cell
homing, survival, and proliferation. Blood 2009;
113(22): 5444-55.

Cutler C, Multani P, Robbins D, Kim HT, Le T,
Hoggatt J, et al. Prostaglandin-modulated umbilical
cord blood hematopoietic stem cell transplantation.
Blood 2013; 122(17): 3074-81.

Lee CJ, Savani BN, Mohty M, Labopin M, Ruggeri A,
Schmid C, et al. Haploidentical hematopoietic cell
transplantation for adult acute myeloid leukemia: a
position statement from the Acute Leukemia Working
Party of the European Society for Blood and Marrow
Transplantation. Haematologica 2017; 102(11): 1810-
22.

Bart T. Cost effectiveness of cord blood versus bone
marrow and peripheral blood stem cells. Clinicoecon
Outcomes Res 2010; 2: 141-7.

Majhail NS, Mothukuri JM, MacMillan ML, Verneris
MR, Orchard PJ, Wagner JE, et al. Costs of pediatric
allogeneic hematopoietic-cell transplantation. Pediatr
Blood Cancer 2010; 54(1): 138-43.

Broxmeyer HE, Farag S. Background and future
considerations for human cord blood hematopoietic
cell transplantation, including economic concerns.
Stem Cells Dev 2013; 22(S1): 103-10.

Bari S, Zhong Q, Fan X, Poon Z, Lim AST, Lim TH, et
al. Ex Vivo Expansion of CD34+ CD90+ CD49f+
Hematopoietic Stem and Progenitor Cells from Non-
Enriched Umbilical Cord Blood with Azole

yya

112-

113-

114-

115-

116-

117-

118-

119-

120-

121-

122-

123-

124-

Compounds. Stem Cells Transl Med 2018; 7(5): 376-
93.

Mokhtari S, Baptista PM, Vyas DA, Freeman CJ,
Moran E, Brovold M, et al. Evaluating Interaction of
Cord Blood Hematopoietic Stem/Progenitor Cells with

Functionally Integrated Three-Dimensional
Microenvironments. Stem Cells Transl Med 2018;
7(3): 271-82.

Csaszar E, Kirouac DC, Yu M, Wang W, Qiao W,
Cooke MP, et al. Rapid expansion of human
hematopoietic stem cells by automated control of
inhibitory feedback signaling. Cell Stem Cell 2012;
10(2): 218-29.

Kurtzberg J, Buntz S, Gentry T, Noeldner P, Ozamiz
A, Rusche B, et al. Preclinical characterization of
DUOC-01, a cell therapy product derived from banked
umbilical cord blood for use as an adjuvant to
umbilical cord blood transplantation for treatment of
inherited metabolic diseases. Cytotherapy 2015; 17(6):
803-15.

Sun JM, Kurtzberg J. Cell therapy for diverse central
nervous system disorders: inherited metabolic diseases
and autism. Pediatr Res 2018; 83(1-2): 364.

Saha A, Buntz S, Scotland P, Xu L, Noeldner P, Patel
S, et al. A cord blood monocyte-derived cell therapy
product accelerates brain remyelination. JCI Insight
2016; 1(13): e86667.

Achyut BR, Varma NRS, Arbab AS. Application of
umbilical cord blood derived stem cells in diseases of
the nervous system. J Stem Cell Res Ther 2014; 4.
Titomanlio L, Kavelaars A, Dalous J, Mani S, El
Ghouzzi V, Heijnen C, et al. Stem cell therapy for
neonatal brain injury: perspectives and challenges. Ann
Neurol 2011; 70(5): 698-712.

Garbuzova-Davis S, Ehrhart J, Sanberg PR. Cord blood
as a potential therapeutic for amyotrophic lateral
sclerosis. Expert Opin Biol Ther 2017; 17(7): 837-51.
Chez M, Lepage C, Parise C, Dang-Chu A, Hankins A,
Carroll M. Safety and observations from a placebo-
controlled, crossover study to assess use of autologous
umbilical cord blood stem cells to improve symptoms
in children with autism. Stem Cells Transl Med 2018;
7(4): 333-41.

Carpenter KL, Major S, Tallman C, Chen LW, Franz
L, Sun J, et al. White Matter Tract Changes Associated
with Clinical Improvement in an Open-Label Trial
Assessing Autologous Umbilical Cord Blood for
Treatment of Young Children with Autism. Stem Cells
Transl Med 2019; 8(2): 138-47.

Laskowitz DT, Bennett ER, Durham RJ, Volpi JJ,
Wiese JR, Frankel M, et al. Allogeneic umbilical cord
blood infusion for adults with ischemic stroke: clinical
outcomes from a phase | safety study. Stem Cells
Transl Med 2018; 7(7): 521-9.

Park EH, Lim Hs, Lee S, Roh K, Seo KW, Kang KS, et
al. Intravenous Infusion of Umbilical Cord Blood-
Derived Mesenchymal Stem Cells in Rheumatoid
Arthritis: A Phase la Clinical Trial. Stem Cells Transl
Med 2018; 7(9): 636-42.

Huang L, Zhang C, Gu J, Wu W, Shen Z, Zhou X, et
al. A randomized, placebo-controlled trial of human
umbilical cord blood mesenchymal stem cell infusion
for children with cerebral palsy. Cell Transplant 2018;


https://bloodjournal.ir/article-1-1324-fa.html

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

L 5 5L s

Sl ol ladshe o SaY 5 55 sy (ko

27(2): 325-34.

125- Abo-Elkheir W, Hamza F, Elmofty AM, Emam A,
AbdI-Moktader M, Elsherefy S, et al. Role of cord
blood and bone marrow mesenchymal stem cells in
recent deep burn: a case-control prospective study. Am
J Stem Cells 2017; 6(3): 23-35.

126- Ahn SY, Chang YS, Kim JH, Sung SI, Park WS. Two-
year follow-up outcomes of premature infants enrolled
in the phase | trial of mesenchymal stem cells
transplantation for bronchopulmonary dysplasia. J
Pediatr 2017; 185: 49-54. e2.

127- Kim HS, Lee JH, Roh KH, Jun HJ, Kang KS, Kim TY.
Clinical trial of human umbilical cord blood-derived
stem cells for the treatment of moderate-to-severe
atopic dermatitis: phase I/lla studies. Stem Cells 2017,
35(1): 248-55.

128- Mattar P, Bieback K.  Comparing the
immunomodulatory properties of bone marrow,
adipose  tissue, and  birth-associated  tissue
mesenchymal stromal cells. Front Immuno 2015; 6:
560.

129- Mukai T, Nagamura-lnoue T, Shimazu T, Mori Y,
Takahashi A, Tsunoda H, et al. Neurosphere formation
enhances the neurogenic differentiation potential and
migratory ability of umbilical cord-mesenchymal
stromal cells. Cytotherapy 2016; 18(2): 229-41.

Yf-

130- Donders R, Bogie JF, Ravanidis S, Gervois P,
Vanheusden M, Marée R, et al. Human Wharton's
Jelly-derived  stem cells display a distinct
immunomodulatory and proregenerative transcriptional
signature compared to bone marrow-derived stem cells.
Stem Cells Dev 2018; 27(2): 65-84.

131- Zeinali R, Biazar E, Keshel SH, Tavirani MR,
Asadipour K. Regeneration of full-thickness skin
defects using umbilical cord blood stem cells loaded
into modified porous scaffolds. ASAIO J 2014; 60(1):
106-14.

132- Giorgetti A, Marchetto MC, Li M, Yu D, Fazzina R,
Mu Y, et al. Cord blood-derived neuronal cells by
ectopic expression of Sox2 and c-Myc. Proc Natl Acad
Sci U S A 2012; 109(31): 12556-61.

133- Giorgetti A, Montserrat N, Aasen T, Gonzalez F,
Rodriguez-Piza 1, Vassena R, et al. Generation of
induced pluripotent stem cells from human cord blood
using OCT4 and SOX2. Cell Stem Cell 2009; 5(4):
353.

134- Lee MR, Prasain N, Chae HD, Kim YJ, Mantel C,
Yoder MC, et al. Epigenetic regulation of Nanog by
MiR-302 cluster-MBD2 completes induced pluripotent
stem cell reprogramming. Stem Cells 2013; 31(4): 666-
81.


https://bloodjournal.ir/article-1-1324-fa.html

Sci J Iran Blood Transfus Organ 2020,17 (3); 226-241

[ Downloaded from bloodjournal.ir on 2025-11-03 ]

Review Article

Advances and challenges in storage, transplantation,
expansion and homing of Umbilical Cord Blood
Hematopoietic Stem Cells (UCB-HSCs)

Niazi V.}, Heidari Keshel S.}, Shahbazi M.?

Medical Nanotechnology Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2Blood Transfusion Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran,
Iran

Abstract

Background and Objectives

Umbilical cord blood hematopoietic stem cells (UCB-HSCs) have high potential capabilities in
the treatment of hematological and non-hematological disorders. Awareness of biology, self-
renewal, homing, expansion, storage, and transplantation can lead to optimal use of these cells.

Materials and Methods

In this Review article in order to investigate the advances and challenges in cord blood banks,
the expansion, storage, homing and transplantation of umbilical cord blood stem cells, we used
key words like umbilical cord blood, hematopoietic stem cells and stem cell banks for
searching published articles in the PubMed database during 2000 to 2020.

Results

Over time, many advances in biology, expansion, storage, and transplantation of cord blood
cells have been made by researchers around the world with a growth in the number of private
and public cord blood banks in parallel. Despite these advances, there are still challenges to the
optimal use of these cells.

Conclusions

Increasing our awareness about the achievements and shortcomings in the area of UCB-HSCs,
can lead to the formation of new strategies and further studies for the optimal use of these
cells.
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