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Effect of hUCBDSCs on homing efficiency and engraftment capability of hematopoi-

etic cells
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Military Medical University Chongqing 400037 China

Abstract Objective  To investigate the effect of human umbilical cord blood-derived stromal cells
hUCBDSCs on early homing efficiency and engraftment capability of hematopoietic cells. Methods CCK-8
method and Transwell method were utilized to compare the effects of hUCBDSCs and human bone marrow stro-
mal cells hBMSCs on in vitro adhesion and migration capability of human umbilical cord blood-mononuclear
cells hUCB-MNCs . RT-PCR assay was employed to detect the expression of homing-associated factors in
hUCBDSCs. BABL/c mice were irradiated by “Co vy-ray at a lethal dose and then hUCB-MNCs were trans-
planted into some of the BABL/¢ mice alone and into others in combination with hUCBDSCs or hBMSCs. The
engraftment rates of human CD45 " cells in mouse bone marrow were measured by flow cytometry. The in vivo
migration of CM-Dil-labeled hUCB-MNCs after transplantation was traced and homing rates were compared
accordingly. Results  Both hUCBDSCs and hBMSCs promoted the adhesion of hUCB-MNCs and significantly
enhance the migration of hUCB-MNCs P <0.05 . The hUCBDSCs expressed a series of homing-associated
adhesion molecules and cytokines and increased the engraftment rate of hUCB-MNCs particularly when hUCB-
MNCs were transplanted at a low dose 2 x 10° hUCB-MNCs and 2 x 10° hUCBDSCs per mouse P <0.01 .
The CM-Dil-labeled hUCB-MNCs mainly homed to the bone marrow and spleen in vivo. The hUCB-MNCs
showed a higher homing rate when transplanted in combination with hUCBDSCs than when transplanted alone or
in combination with hBMSCs at 48 h after transplantation  43.49 £+3.06 % wvs 31.99 +7.26 % and
21.46 £6.88 % P <0.05 . Conclusion hUCBDSCs can effectively promote the migration homing
and engraftment of hUCB-MNCs.
Key words human umbilical cord stromal cells hematopoietic cells homing engraftment

Supported by the National Natural Science Foundation of China 30971109 and Natural Science Foundation of Chongqing CSTC2009BA5011 . Corresponding

author Chen Xinhua E-mail xhchen888@ yahoo. com. cn

EEWMB ERARFEEES 30971109 FET AAR SRS E AT H CSTC2009BA5011
BIEIEE Bi34E  E-mail xhchen888@ yahoo. com. cn



I3 EH S o= F
2011 4E3 15 H

N
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 33 No. 5
Mar. 15 2011 451

WEFEIESE AMIE MRS N A BE AL B 40 human
bone marrow stromal cells hBMSCs FEWZ R UE 5 1MLk &2
A WG GVHD k4 e imx '
{H hBMSCs R SZBR R AR B B8 0 AH 5 J i AR U
2 B K 38 5 S Ak T BE B At AR 8 8 o m
B4 ARBHITP RS A SRR R R
SRR IR AT BB S GVHD 25 s AH S R B Y4 FR
il T hBMSCs 7EIG PR L1 )32 {4

NI YR 2L G40 e human umbilical cord blood-
derived stromal cells hUCBDSCs J2 3 3 IT 4F Sk 3% 35 4t
BV OF TR B S i) ORI R O AR T SIS = - Sy s el
TAH AL 58 R e e iR o EAX R AR ISR L i A
ABWAER ©7 ARSI RSN AR N AT
B 7E# 78 hUCBDSCs X 3% il 2 7359 U9 58 KAl A 1
H IFAESRELET5 1 [R] hBMSCs 1 L4 S hUCBDSCs
e R IRE FH B FH B 3 R S A A

1 #REFE

L1 ARA R B 4 3%

B IMLECE 2009 49 H % 2010 4E 6 H [f] A B A 7= BHE e
@A AR 26,13 £4.16 % & H =805 S = 2L
i RAER 60 ~ 110 ml HRAR 15 £y FFHRbilkE HHEER A4
BEMLERH T2 B kAT waE RE2 ~4 ml/ A\ HRES
By WEPUEE A AREHRAANRFEFZE  Fibs4
TERAESG 6 h PIor ik 6% B UTTE 20 40 f 45 A == % MR
Ficoll ik 40 ) 43 B8 Wk 493k H0 % I B A% 41 ifE. human umbilical
hUCB-MNCs ~ hUCBDSCs I
hBMSCs F{40 B AN Sl IR AR 52 MU sk 04T © e B 2 14
0.25% JRAEHALIR & 51140 H
1.2 hUCBDSCs xti% ofn 28 6Lk 64 % vh)

0. 25% IR H AL WS AE 55 25 (Wi FP 2L T 4 ig hUCBDSCs 1§
hBMSCs  # 1 x 10* /L3R T 96 LI T 37°C 5% CO, W #&
24 h  # hUCB-MNCs $% 1 x 10° /L4 Fh T4 5l TG P Fh 25 5 40
Mg 320 96 LA P ALk 3R [RIAT BCAE B o 40 i AE bk
KSR T MG SR 24 h 5 PBS Rt v LRI 40 M
FLINA 10 wl 9 CCK-8 35f 1537 2 h J57E 450 nm AbK e 25
FE{H D 450 HAEE S ANEIL BT AKITE R

FhBR = JLE3E D 450 - IR D 450 /HEE R
D 450 x100%

1.3 hUCBDSCs %t fo 2 fiF 45 49 % v

0. 25% i Ak e 2 hUCBDSCs 5 hBMSCs 4% 1 x 10°/4L,
R 24 fLb S BE 5 ANEFL FRAU 70% ~ 80% Rl A Bt
T BT G R B TE K AR Transwell /e B A FL N ZJEH
FHiFRIEp K hUCB-MNCs % 5 x 10* /L3 Fh 47 2 JC i Fh
LN L SR 2 B Transwell /NP RS0 F 24 h J5 B /N
= WETEMER A CASY-TT Wik XM &5
P AL S R BOEYE T AR TR R

EBR =T 2405/ B Fp Al i 254 x 100%

cord blood-mononuclear cells

1.4 RT-PCR 4 hUCBDSCs 4202 £ 48 % B F ¢4
Fik

Fi Tripure 124542 B 37 5 48 2 48 hUCBDSCs () 44 RNA
PR (AT IUISE D 260 /D 280 1 RNA ¥kJE ML 3 pg
AL RNA $22 IR & UL Bt T % SR W PCR 514))351
RIVBHIZET PCRIZMFAMHA 95 CHIAEYES min 94 CAR
P30 s iRk 30 s J§ 72 CHEfH 1 min 35 PMEHRG 72 CAEK
FE{H 10 min  FEHILL 2 % BUIRAHERIR 100 V HLjk 40 min  Bio-

Rad BERE AR AT ORI FEAH
%1 RT-PCRRR3IMEFFIRRNSH
B B
T K bp

HEH 519IFF5 5'—3'

1IEX  CCCTTCAGATTGTAGCCCGG
SDF-1 60 251
JZ L CGATCCCAGATCAATGTGCC

IEX AATCATCAAGCAAGGGTG
CXCR4 58 506
J2 L. CTACAGTCCTACCACGAGA

1EX TATGGCAACGACTCCTTCT
ICAM-1 CD54 58 238
XX CATTCAGCGTCACCITGG

IEL TGTGCACAGCAACTTGTGAA
VCAM-1 CD106 56.1 434
X TTCTTGCAGCTTTGTGGATG

IEL GACAGACACCTCAG CTGGA
HCAM CD44 55.4 845
JZ S TTCCTTCGTGTGTGGGTAATGAGA

1EX CCAAGATAGCCTCAAAGTC
PECAM-1 CD31 53.8 368
JZ X TTCACCCTCAGAACCTCA

1EX CGAAATCACAGCCAGTAG
Fibronectin 56.1 639
J2 ¢ ATCACATCCACACGGTAG

1.5 %&shy

BABL/c T8 ZMEME/NE, 10 ~12 & (Kl 18 ~24 ¢
Wy A =R R s bl B /N R Coy B4R
8.5 Gy &M FIEZ 80 cGy/min 4T RRIREWITE
iR AR
1.6 AKX ampasten] ) J B HAR CD45 " it &

WS 6 h 48 H BABL/c /N BHAL 44 8 41 F% hUCB-
MNGCs 435142 4 6 8 x 10°4~/ H ¢4 hUCBDSCs 2 x 106/ H
RS /NEL 6 B A S 1 AN [R] 57 £ ) hUCB-MNCs - B 4H )5
56 b S AN BRURCE REB R A AR R
FITC $Ric iy CD45 BFiEdiiR W H 35 E BD AR 541 &
WCEDEIE R PBS PEIE LU 4 M SR
1.7 % Riktml i e 2 B4k 7902 £ 46

$ie 7R = BEAE 7 1 R F CM-Dil %¢ 5% 4% ¥} b 12 9 hUCB-
MNCs 7 60 H BABL/c /)NfUH 32 48 WE S5 BEAL 2 N 3 41 Ko
YebRic B9 hUCB-MNCs % 2 x 10°/ H /3 2Bt 4 hUCBDSCs 2 x
10°/ 1 8 hBMSCs 2 x 10°/ 5 ek 45 /N B o BR 201 50 f
hUCB-MNGCs 2 x10°/ 52 FAHJ5 12 24 48 h 172 h WiFikh
TSN AETA A 2 B SIS/ R O I E A
AERVKERYI R B8 AME MR B OGR4
MITEA AU AR E WA FEIH 5K - AHE/ N T AL
e R A L 5 B 240 o 4 B B AN B Y 259% °
FEMESG 12 24 48 h A/ NRUE BB ML £ AHAL 3 B iFs/h
FOBCT B R B R PBS J &2 Ve i WA 42 B 240 R
FH CASY-TT W i U/ A 2R Ge -4 i = 20 B ASCRS: I 2 St 4
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ME syt RN AR S e 14 H§EE =
A AR < A BRI S ARICA AL S x 100%
1.8 “%itsya

TR LA v 25 278 R SPSS 13. 0 GEit R Akt 47 H i
KI5 200 AL L BGE i Tukey-Kramer 1257347

2 HR

2.1 hUCBDSCs &} ff o 4% 20 feL 56 W R 3T 45 86 A 89
e
hUCBDSCs 5% hBMSCs 4345 hUCB-MNCs 38535 24 h J§
YIRe kIS4 hUCB-MNCs R4 35.86 £4.75 % Fl
40.17 +5.80 % T FEZES P>0.05 hUCBDSCs H
hBMSCs ¥ 7] #45% hUCB-MNCs F)1E#fE /1 A2 0d H38 3 Tran-
swell ER)/NFL A BINE T BRI T EB 25058
18.76 £2.28 % F1 13.40 £2.99 9% YA 5 F I3 R 40 i
L% 3% hUCB-MNCs FyiE R % 5.38 £0.88 % P <0.05
hUCBDSCs F1 hBMSCs It A BARM AL [ o4t il2#2: 5% P >0.05
2.2 RT-PCR % # M hUCBDSCs 1% 92 $ 4 A\ 48 % B
F ek ik
WE 1 fF7 SDF-1 CXCR4 ICAM-1 CD54 VCAM-1
CD106 HCAM CD44 PECAM-1 CD31 Fibronectin 25 %
I 2 ) BEAR A B8 UIAH G RGBS 27 AR BRI T B 2 AR 34 T
FIK T hUCBDSCs $8 7 H %o 125 i 40 B 7 1% P %) 0 2 e A L
HEZEM

600 bp—
300 bp—

100 bp—

M #r4 1 CXCR4 2 PECAM-1 3 HCAM 4 ICAM-1 5 SDF-1
6 VCAM-1 7 Fibronectin
E 1 RT-PCR ;£#: hUCBDSCs X% I3 £ 48 \ 183 B F i R ik

2.3 RX e R HEAR CD45 T i

G 6 JE AN A /N BB B R L CDAS T il e
Iy R AR 4R B8 R hUCB-MNCs HESAH 5 A A
2R [ifi hUCB-MNCs iy i3 5 33 il &2 71 B AR SG ME3S K hUCBDSCs
ECA A BEAS IR B 42 /N BB B A CD45 ™ i Al LE
B JuH:Y4 hUCB-MNCs i 75 ik 2 x 10°/ 2 Bl A K

27.90 +7. 13 % % hUCB-MNCs S F M 1A A % 3. 87 =

3.53 %REENEE P<0.01 i hUCB-MNCs % #
HIANZ 4 x10°/ 2 hUCBDSCs B4 8% M2 HE A 538 4 R 2 0ok
N TN 6 x 10° 5% 8 x 10°4/ HIN A A 42 85 B ge it
Y P>0.05
2.4 FEREARM 2% A m BOAR P93 R AR

HOCILRAEIEE CM-Dil #RiC A hUCB-MNCs & £1 58
SR FH BARS Al w0665 A i 3 5T 40 B S 0 ' 200 M AR AR P 4 A
TEBLREAHN 3 R T ERA IS 5 R 5 m T8 &
HOBHE 12 h 3O B e A B

HAEBEMANE I 24 h B BEMENE P 9L A i £ it
JEREAA 8GRI L 48 h 2 G40 ) 2 2245 A5 T8 S A g
ME HAHARE LT AR W 72 h B8 b 2 40 i (0 5% 5
BEZEIRAL & 2
T AN SR RS AT S /N BB B Hh 2 e 40 i B R IR
TR RS 12 h PAREHEZ hBMSCs Bk & 24 F1 hUCBD-
SCs A 4 A1 41 15 1 40 i 09 S 4Kk R 5. 12 £2. 10 %
8.55+3.44 %l 7.45£2.86 % —H LI HLRE P>
0.05  ZJ5 WiFpEL 40 a5 & B AT 2 3 SR RS AT 40 U S A%0R
SR FSAEJS 24 h hUCBDSCs fil hBMSCs It & RS At 41 1
BRI 22.40 £7.91 % Ml 19.96 £7.16 % ¥ 55 E5F
PR 11.37 £7.07 % P <0.05 F4HiJ548 h
hUCBDSCs BSR4 IH SR 43.49+3.06 % S EET
hBMSCs BESFA4]  31.99 £7.26 % FIPAFLARLL 21.46 =
6.88 % P<0.05

3 i

VLA BFIAE g —Fopr A g IR PR HOR IR
FE B E BHARKeEREMYE E2ME RS
TR IG RVATT T HA W ER R A E I
1 I/ A A0 AR A A BB R K 2B U A\ A T
A I M S IR TR BRE T HT N %
W5y B8 2200 F5% 1ML TR 5 R A A2 i R AL wh A A% 40 i
AR Z —  {A Barker 25 7" 38
552 U3 T AL RS AL A 0 3 s I o e DA B L 1Y)
PR LR B[R] AR A T 45 S A 0 3 I I
ALY ARSI HG mAR AT ARG i i 1 i
YA (B AT RE FEOL IR REAR I S A IR A
137 B 1 1= A (1 01 B e (1B (R i 11 A O
PR A AR 4 e i K B AR B
Sk H R AT IR AR 9 1 = ] A

BATFERTIANE5E b & B hUCBDSCs REHRFEE Wb i
MAE K F4e5E CD34 " 4l (RS0 3 HoA SRR
G MY A TE S S5 ik 52 hUCBDSCs
REIA WA B e fm /N R 4 45 R BRI
WE BEZHMIAE MG GVHD LA EA
FEMWEER T S R Sibki i AR
HURN ) HSCs K i b i 071 55 1 o7 B B i 1 58 2
RO o il A B o ) FE A — O T BG4
HA g S E NS BRSO YT HSCs YRS
FhiftRe hEm DM R E DR RN SRR
f1%G  (DHSCs ZhR 25 g 6 il A5 PN 2 40 B 2 5 A\ B
fiE QHSCs B ik % 58 BEHM A5 iy L 5 40
AR B0 R il i 55 5L 0 40 e B B ik IR AE
S AT B3 0 ) A0 B TR T R A0 B AR A R S B
HE s R " RSt RATIES T
hUCBDSCs Fl1 hBMSCs ¥JRE A 002 i 1 20 A4 40 %8
BREAIIERS X 1 I 200 A 0 V) SR LA P R A A
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12 h 24 h

48 h 72h

& 2 hUCB-MNCs 7fEBt & hUCBDSCs 8/ RIE R TR IE R

— RV T A IR T B A 56 52 AR A HSCs
LSRR VER 3 BRI E BT 40 i 43 A 1 SDF-1
% HSCs AH W 5% & CXCR4 Fffih & LFA-1/ICAM F
VLA 4/VCAM-1 ffERT i {H HSCs 2B - 2835 P Kz 4
MJZE T VLA<4 F1 VLA-5 5 Fibronectin [ YE F fif
HSCs ZEid AL JEIE SDF-1 ¥ JEBA BT A 51
FEMTHBEEAM  Fit SDF-1/CXCR4 i 7E )5 i
KAFTELANEN SDF-1 ¥ B2 (1) B A% 1T BB 2 s/ + 41 il
R RN Z— T RATIERE TS
rh % B hUCBDSCs 5 %63k SDF-1 1 PECAM-1 7Ef¢
PEE A e A Rl /MR B9 B T
HEEMEH " s HCAM KB K 40 i 40 5 5 1)
75 W R B 2 17 HSCs (O BER 3478 Fn 01k HUiRBH

B R B Z AT <400

Wr T RE S5 rT LA Hh ik HOH AR A FRAT] A
RT-PCR il % 8 hUCBDSCs ¥Jfig Rk DL | — &3I4
HAASCH T N hUCBDSCs #E/R NS 5K G M
TR R BRE 43 X6 1 1 20 % 1 A O A2 AR AR S v A R A
e R LA I S A B S AL 2 —

b5 FAT1R H hUCB-MNCs X Ff 3 22 F 41 ff
R BOA 2% 4 AR R i if 41 g 5 hUCBDSCs Bk & #%
FE WELH X hUCB-MNCs 75 48 B8 451 453 /1> B P - 40
IHSA A 5 hBMSCs #H47 HbE  H4ipE T
JF CD45 JL-F- 17 76 T Fr A5 o ol 40 e 2 i A VR 4
CD45 * 41 it ] B 50 SR 200 VR A A s i A2 A £
FEER 5 Kim 25 Hl Maitra % 2 B9 HF 57 25
B—3L FRATIEL 5] hUCBDSCs HEA [a) 2 B 42 8 /1N B
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TR CD45 * 4R A T 224 5 e 0301 2 110 3
YR EUEE R o W TR I R BN B0 I 1 RS
T B 10% ~15% 8RR A S W -5 3506 1l 42
W HASE LM A E P ARSI R
I 110 200 B R 520 PO BT R RS A L) DA R
FEME I R e R AR 1 I Wl e/ A7 o i 36 5
PGB ol BE B IF A0 R H T = 78 2
T 41 i A VR A B AL AR R R R

A5 R0 A0 A 3 0 S 5 A (R At RE O e
FEFRAYIE R IIRE o |E v i 40 M A B8 B i A S0 ) 5
FUEM TE8E s m EEYUE AT R ATE
SEAMIE M S hUCBDSCs g ey 8 B34
FILARE 7 T 2 75 o) 222 e ik o 4 3 L 400 A A P o
PR P A i i RVE R AR BANESL T
CM-Dil #5129 hUCB-MNCs 7ER A8 97 B 3 22 ) 8T
BE MEAEE MAR T EL7E 48h B RA B G
EERTZKESE 1 hUCBDSCs B4 F 41 48h 51
HERAG TS I 40 R M e B E= T hBMSCs
BCA A #2785 hUCBDSCs Al fiE7E 5| & HSCs 78/ B
VRPN 1) BB SR AR AL A RIS o R ik T 1 1t 1/
AL B AE 1A PN Y 34 58 A 434k
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