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Pay close attention to hematopoietic inductive microenvironment

in hematopoietic stem cell transplantation
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[ Abstract |

Hematopoietic stem cell transplantation is a therapeutic method in treatment of various

hematologic neoplastic disorders. Successful transplantion relies on the normal proliferation, differentiation of

the transplanted hematopoietic stem cells in the recipients, and the low occurence of complications. In previous

studies, more attention has been paid to the hematopoietic stem cells rather than the hematopoietic inductive mi-

croenvironment, which is actually necessary for the survival and function of the transplanted hematopoietic stem

cells. Results from our studies indicate that the hematopoietic inductive microenvironment is as important as the

hematopoietic stem cells in the transplantation therapy.
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ik, 5 L R AT LRI, R, SRS R, AT A
B2 23 MUV o3 2 AR DU 8 DL, v L 3 30 2 25 S 6 I VR
Tl AL 5L, T B Ph2x TR MR 2 A2 2 5, b [ A e oy
S e o 2 A A 4 22 5%, v A (TR = ) 38 1l T 40 i A%
REE VRN ZE DL, W0 5 12 245 TU AR 3t Wb 2 RO 2% % % Ml 2 Bt
G ME AR AEMBE E ZSH R A SR EEZ R, TR
ML R S SRS HR 1 BRI ELS G SME, &
PR PP RZE A2 MR T R H 5 R TAL R 5L, P P g R 4%
BT 2 L2 B FARZR 51, AR I T2 VU B IV WM
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KBRS IPH B R, PERK AR B4 3 I.973 PR+ IR
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& IfiL T 2 Bl #% A8 ( hematopoietic stem cell transplantation,
HSCT) JZI6Y7 MR e A MRS | 3 42 PR s AR Pk R
9 AU R A T B 2 —, BRI R 35 4, i T
20 A% AP B RSO T R ke T (3 3 L 200 B A A i Y B
MAAEREE P E B IS SRR 3 Ak, ELS 4 30 R A% A8 0T i 0E
FITHE R R KU o BT XS 3% i T 240 e 1 280 B M ) B i 20 FE
L DRI A% A 5 5 0 2 K 55 ) AL 1) B 9 2 00 7 3 1l T 400
J5 TR TR 3 00T 20 B A A A A B PR A il = TR 8 1 R R
WEgEt ) ARHIRY S A R I S PR T A X I T 2 B R
P AR R Y ARG RN VR, DA 5 ] X% 1) R A 1) TR
AT

20 22 70 4EARH) Tentin B e 4t T X i U5 S GO BE
(hematopoietic inductive microenvironment, HIE) 4% &, 22 J5 1)
KEHFFE AL B B 3 I 5 PR B 2 3 L T 40 B (b7 ) ot LA 3
B O3 A S 1 g G b R i R J5 4 Y (bone marrow
stromal cell, BMSC) J2&3& Iffl {3t ¥ 455 114 7 22 41 00 0, i 2 7 A4
53 WA 22 T VP (04 FH R4S 5 T 20 4 M AE < IR ( growth fac-
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tor, GF) UK B 4> F ( cell adhesion molecules, CAMs ) F1 4 jfi
HIE 53 (extracellular matrix, ECM) |, 65 3 1+ 20 g 5 555
DL B oAb GERS R T, LA R R T R Y 58 B X TR REAL
AT 6 ¥ 1 S B R B+ TRV

1 XTEEERAR

BEJTT stroma” — TR A A BT, RO R BUCYRR 2R,
Je: 3 L2 AT LA AR A A T/ f) ) B SR o o A O A
AL 0 £ AR AR ZEL K, MR 5 O 240 D 14 B 28 i R 20 DA
ETAERELNND TR0 B L s 07 200 3 i 0 200 L A - 3 LR 4
J TR (blanket cell) (N B ARRAEAN_L K ARAE

2 EREMAIIEE

2.1 TR E A o R fa R VA A0 1 o SRR B

HIE J2 S RERIR 5 6 120 M = 3458 o3 A R B R
B PSRBT B L 5 4 P HLIE () 8 20 40 . X i
PLESH I SE I, 1 6 5 o 200 e 5 15 3 ot 400 i 0 4 ik i
AL 38 S R RS 0 0L S 5T A L A P A B R R R R
T 3 I 20 1 A AR 2 o R o 40 2 PR B2 S 4
2.2 KRR on R AL T 25 MR 2 o /A0 40 B 0 = A

AL

T 11~/ AEL 0 R S ) [ A7 LA % L 240 Y T S5 4 i
EAIEES LIPS ESEYN RS 1D 70 N LI I e o/ N i
E T BB 43 S B R R (VR & R, AT R AR 1 40
0T RH EHE BRI B RE Al R oh 40 BB B CAMs A 211,
REWFFERW], CAMs J&— K REN AN S5 40 M A0 s 5 ECM
EHS B8 26 T B B AR B AR O O TR 1 s ECM
o, HCIREAR 2 A2 A%, x40 MO 5 Ak B4 5E A4k, AL S5
SEAL JRAE LI PENE , IR AN B e 7%, Sh Bk s e BB AL TE i,
M ST AT TR S L CAMs J2 3 1/ HL40 ]
i L FE B AR 1 4 F il . 5 3 (integrins ) J2) V2 £ ik
T3 IS 5T 240 0 3R TR £ 03 1 BORG BY S2 MR SR, VEAM-
(vascular cell adhesion molecule-1) fll VLA4 (very late appearing
antigen ) /&2 553 1M T/ 45 200 Ji R B 6 256 I 200 B 1A% B 9 2 22
FRORGRRS 770 e A, 6 o 200 i 7 A= ) 25 B R 4 i X 5 40 SLI
(steel factor) FVRL — B WK R A M 7 (GM-CSF) |, LI K 41 g
APNEEIT b 145 At L PR - R T BB 45 G i A A N A2 R 1 32 1l 2
FEL, 2R 40 BB B R 5 oA b i AR
2.3 R Fmia skt i B TR

T 0 A= R VR 2 O T 240 R 4% 2% AEL 40 L ) 484 4
FILA A, il MG PR 752, T I 4 2 7 2
T ML A A A PR Y S BORIR, B GM-CSF | G-CSF M-CSF,
NPT (SCF) | 41 il /2% (interleukins, 41 TL-18  IL-6 . IL-7
IL-8 IL-11) . A Ifi 5 4] Al 7 (leukemia inhibitory factor, LIF) |
JiE 5 ZAE A K HF (insulin like growth factor, IGF) (B %5 {k A=

K (TGF-B) FnH AT L) T, 85T 4 e — 7 @ i 5 1
I SI 5 40 e 28 e Ak T A 730 B AT, 573 — T A o 9
VDR TR PR, DA IE | 670 79 T 9 T R I DL A SRR A
BN AT

TIHMIFSE R I, 1 E A MR ) A 3 1 A A X R A
53, S A MR LA I A ) VR R, LA ) 3R
SR R A R L T 1T 4 B A T Ok, R
W PE A L2 o s AT DL s v i, 32 R A T RS A
L RE75 5 10 AEL4H P S5 A A B 200 R, 402 8 e B 00 L 35 7 R
B, PR e B, Dy —J7 T, B 40 BT LR
A0 R A A0 S B . B B A0 T 2Rk e RS B 43— A
IR F 4N G-CSF., GM-CSF  M-CSF . IL-1 \IL-6. IL-7 %55 5%
i PEE

3 & FEEBERERERIRG

T LT 20 RS AR — A S 2 Y R G TR, A TAL B B B
HL, FERIFEAE IS % T 0T RAE MBI IR, VF 2 2R 19 FI K 3R 2T g
ol M AL DI RE . BOR MR Z M F R, X — R Py
AW A2 B B R 2 TS e A0 3 1 AP A T S 3 10 2
il , T 2 5 S 0 3 100 40 MBS A g e A i
3.1 JAAERR

40 1 75 ( cytomegalovirus, CMV ) G 7t JE A 3 1+
UM RS RIS LA R R o T I T A RS A AR R CMV
J& AR AN 5 U, 3 AR I, Apperley 45
FH CMV R BB 5L 5 20 M, 2 BB B 5 T 400 A B X PR
BEMORL , B BTN Z RO Z5F D CMV e i #™ B RIR,
PR E TR A . Steinberg 2 ] CMV YA I T
N B R BTNk BS-1,3 h f5 FERE-SEL0 L R 15 57, 4551
FW, 52 CMV R 1t J Jo 20 S 45365 1L 7Y E T 55 % BR A e A
A,

ZIPREE (HBV) BRAMHIZL 5 (CFU-E) JRL 5 (G-CFU ) Rtk
B 2R (L-CFU ) HELAH M A A, 320 PT84 i 52 1 32 1
Yifg. Chai 555 JH HBV Jgk 4t () -l 40 i B 77 55 R 1P 98 7
HBV 5 E- B0 BE R NG BE A0 AH EAE G R . 452R R, &
HBV JgkZ% (45 A0 0 202 7 1) i JEORY B2 JFC 4 A i 1 4 A 2
AR LS RFRE ) TR
3.2 AR E

4> By BB 4T (total body irradiation, TBI) 23 [fiL T2 M 75 4k B
DGR O RLE TP B R A 14 3 I A B 2R 4t LA
T 1T A M AL, T2 T B R G R B
HE o 3 L 2P0 P S v R U, 0 T 0 ) S A
PR RIS 365 i 240 B, (P95 4k 2R Y e G R e (— ik 8.0 ~
10.0 Gy) & FEUE & B R4 B0 . TFeRm, 51k
MR S REL 03 I i ) i S 770 4 249 8 5.0 Gy, 7.0 ~8.0 Gy
TSRS J DU S 850 I AP 5 S 445 36 a1 240 B 9% 9 A K T
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T B IR SRR O 3 I PR 95 R A 405 1 i
SPHPR A I T BE R4 25 AL o 0 FE R ORI, SRR
A 5 Y dob S0 3 100 D) R )R O R E 5 s A, 2 R T
A3 P K552 0 3, A S 5 A R R A R
AR B PR R, 5 B0 1T 20 MRS A 1 2R U

T I AP 4 % S R 1A 32 i S TRV B R A R,
O Dt R 40 L 74 4 S R P 15 52 R B SR B SR A O An y
SYE RS54 A< 53002 4.0 Gy/min H1 0. 016 Gy/min [, Hif
FT T LR AR R T e & A B CFU-GM 4R T
SR 5 BRI R IE G, (HN 7 B R O 200 A ) o G st
TR A — 0 BRAE G R . AR ITE — R
HESH T, 3 D fE 4 0.99 ~1.30 Gy, 448552 M 2.0 Gy/min
[425 45 0.05 Gy/min Fit, U D, fE M 0.99 Gy F+2 1.46 Gy,n i
M 1.03 Gy FF%2.0 Gy, vy HTEAE L HEMIRIE BT 2402 i) 514
TSR3 I , 0 ~y S FR S ) R 5 J2 v i I 40 R0 2, DA T 2%
LIFREMMRE ST o v STLBR BE L B IR 1S IR 541, i ]
Tt I TNF s ges 22 R A0 c-fos 1 c-jun A8 263K 111 [A] 3 5%
M) 325 1ML I e
3.3ty

RT3 LT 24 B B A T Ak B v %) £ 2 24 M 0T 4 A T 4

SRR RFFEARXS 20 o A B/ e 45 e Y B R 66 I3 4 e %
FRUEWEE T IR BB (35 g/ml) X A1 B8 ik o 40 5 1k
HIZI AR R (prostaglandin, PG) B5ZM,, 25 H K WY, K50 1t BT
MUEVEFIIG 2 d, BERT 40 M & h PG Wl R 1%, [FIRG PG 2
PR, X R FE BT 2 AR B PG 2y 42% , T S5 g 2H AR
FRAMLZ T ER B PG & BN 20% o Ke kT, N e, 2
FOAE ToLAb 3 rb fef AR A 22 1 24, RS R 5 J5 400 i vy 46 0 1
FEUY A AR T SIS AR R 2 38 5 E 1 e & AR ]
AEEA EEAE
3.4 o T o oA L AT TR AL B AT 1 o SR IR 3T T AR AR
A5 09 e AR AE

TP ] A A S X 36k 1T 2 BB AV A8 5 B 3 1 e A A
TIREHEAT T VP4l , SR T 4 32 A0 JH 1M T 40 M B8 A ( peripheral
blood stem cell transplantation, PBSCT ) & J7 1 35 4 Il Y& e 52
P SR Sk 21 5], 4% BREAL 31 75 = AR [R] 43 Bk Ak g 41 0
BT + AT S BT B DA I T 40 RS A R Ak
FL BB O A0 B A [ R 4 403, T A 26 5 S5 4 i vy 46 0 7 T
PR R T B0 D) AR K 5T 22 1 11 T i I ()3 il T 4 AL
FAE T0U b PP 15 5 5 200 S 400 L )R DNA 25 g 4022 T g
TR AR T FE A R I D R R A8 ) EE ML 2 — B
T2 0T 290 B AU 0 T 00 i R 3k 20 BRORG B 43 i T g
15T R 5 R A e 8 2 38 M D B S i R G 18A C
3.5 BHMAR@E i E G Rk b T wieS e

FE P ehE A
FRBMWLER T M 8 i O A4 o A 2 M A L 4

LG B Jurkat 20 8 fI84T 2 21 % & ( daunorubicin, DNR) %4
14 IO, A5 SR IT, L 1 o 4 L R 6 DR 47 19 I
20 G 2 AT 25 A 5 B R T A A R AT 25 i S i
2B YA T, P B B S5 7 BB A L 0 A T 2
PR TR LRk B P I 1 e 7 v e A T A el o ek
Y P L B T ML PR 5 A R 400 ) B B AL 4 S L
LR, AT R T, BN o A0 S R
B AR MORG B ) 25 ) ——CXCR4 F5 50— 2 2T IR #E 1T I
PRWFTE , JT IR 1 6T B i Sl RS 2E 47 3 I3 4 1] 377 B 221K
PRSI U 2 K, R 222 ih T EAR BRI
LA 5 R, (EL AT — 4 SR R T 3L i B A A2, X T i
SMIAET I RE S RO R WYL, IR, U IS MRS Y A
AT 2 MR IR R e T Bk IR, 38T FR ARSI . TR
T i A L R AL PR S R B ) 731 2 R, ] L
AT N 2R AT 5 L AR

4 EmFEEBERETEEERMARNGST

4.1 et b haeik B

B T AN RS AR 1) B B e AL A T 4 i R A e e 1
AR PN A 2 LR S5 = A YA RN Ak (B FE B BE RS AR R R AT I
G B MRS/ B BE AL TR TR 1 N — S R L 2 AR 17 - 35 S
AN DI REFAT , T P BB AR IS L i 66 I 200 it A% A T 24 1E
X MR BE I RE B R . Werts 254 T8, 6 B AH 40 i 7T 22 100 978 35
TER /N FAZ BB B i A B B, T X BOEH &
RS /INERAUEA T B RS LTS R D0 s 46 2 A Y ) 5 J5 400 i P A 5
WA Z s, B AN v R4 E Ak 7 )5 2 i T BB i Pk
24 BRI, X —FmENEENTREZ ., &Ik
SRS B 32 o 200 o) BE RS AR/ R S e DI e A AE L &
B, e Mt 35 o 400 B T R o A a0 M R S O AL AR T T 4
TEMI RPN & B R, TR T 40 i Je LA 5 10 41 i 6 9% D) g
R RA T A, Tt B A5 LA VR A 19 35 4 e R B 4 X K
(8.0 Gy) FR 4/ B 77 16 6 K i 1l 40 i (CFU-S) [ 5%
M, 25 SR BH i AR P %) LR S5 A4 B T 4 LI A 1 R
JE HEBE I SRR IS T A A B A S Al XA AE L
27 22 B E BRGS0 2 SRR S M R g (M3) B B
ZAHF I AT 12 BRI T 453U 55 2 R Bl R o3 (1)
B AR B TN . TR y7 5 SE 6 AL A1 R i G 5 0t RRZH T R 2%
12, LT R 30 S5 AT A s R 42 T, T 25 3] e AU 10 L R M . 5
BT RTIRLL (P <0.01) , il G2 4% 5 28 10 A4 sk ]l 4 B 4 4
Hllo B BEJE A M RE A8 12 F y S 2k R AT )5 /N BRIk &2
ZRARER S Gy y ST2 RS BALB/ ¢ /N A7 18 1. D) RE S5 50
WIBEEY % 5 o A0 A A 2 BRS/N BRI Y, 72 R AT IS 565 10 KR,
RS/ BB RE A A% AN M in, CFU-GM, CFU-E 1 mBFU-
E£3580% I, £ RAES 20 X, AI{2 40 il WBC.RBC,
Het 1 Hb (KR R 58 2L 5 40 it ] 18 29 5 S 40 4 /s B s
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MTIREIRE o eI LERFF S Hh , 5 o A4 AR 3 16 4 4 P AL AT 3
B AT A KR Y 3 A P B B 0 00 1 O R
RS LT AR AR K R B IR A A IS A 3 Sy — T, FE A
L % 32 1 2 2 [7) 2 35 45 Al - 4 40 0 ) U1 5, 4 SDIF-1
e M2 CXCR4 i 1 (AN 0T 2 11 B FDR BK S M) (kRMA
(40 Clq.C3a,C5a MIBSTL & A d) S M ek
4.2 ARIEAUR AT Ak

B HEE BT AN B A BT R R DR, LBt 0RO B L BT
2 B BB A e P b 8 ] o D S5 ) T 9 L 4 L R 430
TR KA TL-2 5 BT REL BT 4 9L, MHC- 1T 285370 B7-2 43§
R EEK 5 BEL DT 56 A7 200t 0 ¥ S50 T 9k 8 0 M 40 9 T2, JE 52
MHC- Il 2843 F1 B7-2 4376 5 B 5 50 4t e Ji 42 52 v R
TEZEAEM MO, BB 5T 40 M 5 240 i B
SHACAVE R RS R B, TE R N B RE R 1 20 M X A 2
PERLGIRL I 1995 HL-60 AHHIbEA W56 /(e . SRIUEAR31b
MG A AR FIWI 7 T , 2 DL B A R

[H] 78 5t T 40 )t ( mesenchymal stem cells, MSCs ) 2 & i 5k Jit
B A HT AR 40 B, MSCs 2238 rh 45 5 28 1 40 M 50 5 (human
leucocyte antigen, HLA) I 28431, AN ik HLA-T 265 7, A
ik FAS e fAFn 3t # 73, W B7-1,B7-2, CDAOL, HJ i 72
CD28 J M HUAAATE I 4508 T, MSCs 15 HLA AR & Ik EL 41
MBI GBS T A MG 4., sh i S 3R B, S B I
MSCs #if A HA S e im ML S | BEFEAR A AEI , HL7E )R T oA
EAEF PRI R HHH L, X —Fr 5y MSCs 1) AR B8 A $2 41t
THNSHKYE . BRILZ Ak, MSCs 70 HLAT JlVRE ) o 8 8 0 Rk fig
] T 20 MAER S R L ARG 57 (MLCs ) B0 22 43 24 S50 i
(I B SN, TESE MSCs AHA M N BERS 2 45 S g 800, 7]
FHT B iR y7 B AE Wb fe E96 (GVHD) o H | B I AR B9
CZUER T MSCs B, HRAE RS 3 KA THAR T 2
PEAT LA B, A B A1 MSCs A4 5k £ BELAT 472 40
P AR AL, 3R AN A 0B = 1) (4 R B A, B 430 P
PERAEE I 7, AT SRR E, (PGE,) . —% LA (NO) \TGF-B,
Ty (IFN-y) A E-1B(IL-18) %

MSCs e U A R 40 B B A S g i 3 i 2 BTl R 5
KRB, 5 0 1S 2 M AE AR/ M R A 3 it A O TR AR S T 4
HRG G5 R IR CD8 ™ 22 (S R AN 25 B3, Wi T
MR A B —E Rtk (R e MBIk, i Al 2
A HA IR VE R, B0 AHCHE D, BAL THFE W
A0 W B B A A8 SR, 75 Bt — 2D W 5 I S s 3 kil ey Lokl B
HEFTAEAR BT
4.3 BT IeAR A R B s T e tn IR 6 gk s

I5 ¥ e 4E A

P O 20 R R ) R PR A L % 19 553 B, Rt
AT LA A BE RVA YT A 28 A 0 M, 3 5 I 3 I R B8 2 g
TR L, 25 F MR AR SR G T o BN, B T RNA

TP A BB HE 3L B 4 SDF-1 35, 55 20k 1 s Jurkat
YRR R, AT AR E e 20 ) JE T, A Jurkat 0 MRS ik
/b Nof B 5 2% R SRS [RTR, Jurkeat 200 589 5 356 4 32 4100 L
T SR Cx43 M B 2 Y (1 a5 B IR S T
2RI, A3 L PR 58 P e SR A M P WS A B B
Cx43 1) BMSC 4t Jfd [8] 2 S R # i [a] 45 462 (P < 0. 01) , 44t Jfa ] 8]
B 4B T RB R &, DT 430K 52 Ah 7 245 1 %o i 245 13 1t s 4
MU AGEF o LR 0T 5% 25 SR 7 35k 54 35k o 40 i 17 35 1
YRYT AT 5 BRI RO R T

5 RE

T I T2 LR AR R VA A S T 000 T T o A A
BEBER A2 (E R, 3 L 20 B R A SR A v XURR: RO K
It T R A R B A A 2 A 3 ISP 5 e L i TR
AR R F B 5 852 B0 495 0 1 k) B 5 Bk a9 s )
RESEH L P 5% B A5 ™ J5 5 S, 25 A 3 i T 240 e A% A A
MEEF R, AR E IR R E R A E i i T 40 i e &
RIS T — 22 MR, (EATY SR A7 A6 15 1 2 I, HE T R
AR ), 7R N AN U3 S AR AR AL R R TE R T
FEXT RIS A A AL B AT IR ARSI, 55—
7, H T R B RO B R, AE AT AR BER A, 1T 5
B PR BB R SR I R RO MG B AR Y, TR 16 & 3 1 T An
AL 3 L A 35 1) 37y T A AE A AT o FRRE 1 S DA ol v
Ay B EE R — BRI AN, A9 & B ELA (i i+
0 RS AL v 10T A K ) GVHD VR T, 00 26 s i
It HL R B HAE 7 i o K S S 410 ) T A S O T T 4
it R i A At Y A R TR R . M, E I T
N AR A AR HP 1 I AR B IR, 1 R T R AT T A
IR , Ay i 4 A A A A v (3 22 In] B4R (44 2k
14 At R i

S Xk

[1] Chen X H, Zhang C, Zhang X, et al. Role of antithymocyte globulin
and granulocyte-colony stimulating factor-mobilized bone marrow in al-
logeneic transplantation for patients with hematologic malignancies[ J].
Biol Blood Marrow Transplant, 2009, 15(2) : 266 —273.

[2] Koh L P, Chao N J. Nonmyeloablative allogeneic hematopoietic stem
cell transplant using mismatched/haploidentical donors; a review [J].
Blood Cells Mol Dis, 2008, 40(1) : 20 —24.

(3] Brapte, FL0nds, Hkik HLA RAAH& i T4 (M), &
PR : PURIIINE I 7 ikt , 2012 156 —192.

[4] Odoms K, Shanley T P, Wong H R. Short-term modulation of interleu-
kin-1beta signaling by hyperoxia: uncoupling of IkappaB kinase activa-
tion and NF-kappaB-dependent gene expression [ J]. Am J Physiol
Lung Cell Mol Physiol, 2004, 286 (3): 1554 - 1.562.

[5] Bianco P, Sacchetti B, Riminucci M. Osteoprogenitors and the hema-



234 B55 24 1)
2012 412 A 30 H

o=

% OE K
J Third Mil

E
Med Univ

Vol. 34, No. 24

Dec. 30 2012 2441

(6

—

(7]

(8]

[9

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

topoietic microenvironment[ J]. Best Pract Res Clin Haematol, 2011,
24(1): 37 -47.
B, X1, BB, S RE IS S E B RS il B
AR, PEBEEEIMIRGE, 2007, 21(5): 517 -
522.
Zhang C, Zhang X, Chen X H. Granulocyte-colony stimulating factor-
mobilized mesenchymal stem cells: A new resource for rapid engraft-
ment in hematopoietic stem cell transplantation[ J|. Med Hypotheses,
2011, 76(2) : 241 -243.
Gkn, WIBEAE, MReEAE, % Co®y B BAXTH RN AR K R B
IRES MR S MEE[T]. K = 56K, 2008, 5(3): 129 -
132.
gk, mIYesd, PR, SR HR RS I R SIS R S R AL Y
AL [J]. PEEREESA, 2008, 20(1) : 38 -41.
Prpde, B3, kg, %5 TR A TR Ak B A A B
BMARKBEIIRI W [T]. o E A 2%, 2005, 21(12):
2462 -2465.
BMR, PR, AT, S5 W 6 AE AN M A 2 Turkat
MNEHLZIWE R TRT [T ] A8 = B KRR, 2005, 27
(21) . 2121 -2124.
Marquez-Curtis L. A, Turner A R, Sridharan S, et al. The ins and
outs of hematopoietic stem cells: studies to improve transplantation
outcomes [ J]. Stem Cell Rev, 2011, 7(3): 590 —607.
Le-Blanc K, Ringden O. Immunobiology of human mesenchymal stem
cells and future use in hematopoietic stem cell transplantation [ J].
Biol Blood Marrow Transplant, 2005, 11(5): 321 —334.
Le-Blanc K, Rasmusson I, Sundberg B, et al. Treatment of severe a-
cute graft-versus-host disease with third party haploidentical mesen-
chymal stem cells[ J]. Lancet, 2004, 363(9419) : 1439 —1441.
Ringden O, Uzunel M, Rasmusson I, et al. Mesenchymal stem cells
for treatment of therapy-resistant graft-versus-host disease[ J]. Trans-
plantation, 2006, 81(10) : 1390 - 1397.
Ning H, Yang F, Jiang M, et al. The correlation between cotrans-
plantation of mesenchymal stem cells and higher recurrence rate in he-
matologic malignancy patients: outcome of a pilot clinical study [J].
Leukemia, 2008, 22(3): 593 —599.
Lazarus H M, Koc O N, Devine S M, et al. Cotransplantation of
HLA-identical sibling culture-expanded mesenchymal stem cells and
hematopoietic stem cells in hematologic malignancy patients [ J]. Biol
Blood Marrow Transplant, 2005, 11(5) : 389 —398.
Le-Blanc K, Samuelsson H, Gustafsson B, et al. Transplantation of
mesenchymal stem cells to enhance engraftment of hematopoietic stem
cells [J]. Leukemia, 2007, 21(8): 1733 - 1738.
Ball L M, Bernardo M E, Roelofs H, et al. Cotransplantation of ex vi-
vo expanded mesenchymal stem cells accelerates lymphocyte recovery

and may reduce the risk of graft failure in haploidentical hematopoietic

[21

[

[22]

[23]

[24]

[25

[

[26]

[27]

[28

—

[30]

[31]

stem-cell transplantation [ J]. Blood, 2007, 110(7) : 2764 -2767.
Yi T, Song S U. Immunomodulatory properties of mesenchymal stem
cells and their therapeutic applications[ J]. Arch Pharm Res, 2012,
35(2) . 213 -221.
/N, KB, B, 5. (RS0 ETT A0 MR IR A i 4 i AT
G IHIERE I ()], R E SR 2 A, 2005, 13(1): 50 -
53.
FEIRTE, VOB, AOWER , SF. [R5 5 AL 1 20 M o T A 2 2
MBS ZR T AR A Skl [T]. T EAS TR SR
RS, 2011, 15(27) : 5035 -5038.
Kong P'Y, Yang W B, Liang X, et al. RNAi-mediated Suppression
of Stromal cell derived factor-1 expression in Bone Marrow Stromal
Cells: Effects on the Co-cultured Jurkat Cells [J]. Health Med,
2011, 5(5): 1022 -1032.
Zhang X, Liu Y, Si Y J, et al. Effect of Cx43 gene-modified leuke-
mic bone marrow stromal cells on the regulation of Jurkat cell line in
vitro [ J]. Leuk Res, 2012, 36(2) : 198 - 204.
Zhang C, Chen X H, Zhang X, et al. Human umbilical cord blood-
derived stromal cells: a new resource in hematopoietic reconstitution
in mouse haploidentical transplantation [ J]. Transplant Proc, 2010,
42(9): 3739 -3744.
Sun H P, Zhang X, Chen X H, e al. Human umbilical cord blood-
derived stromal cells are superior to human umbilical cord blood-de-
rived mesenchymal stem cells in inducing myeloid lineage differentia-
tion in vitro[ J]. Stem Cells Dev, 2012, 21(9) . 1429 - 1440.
Liu Y, Chen X H, Si Y ], et al. Reconstruction of hematopoietic in-
ductive microenvironment after transplantation of VCAM-1-modified
human umbilical cord blood stromal cells[ J]. PLoS One, 2012, 7
(2): €31741.
Zhang C, Chen X H, Zhang X, et al. Regulation of acute graft-ver-
sus-host disease by human umbilical cord blood derived stromal cells
in haploidentical stem cell transplantation in mice through very late ac-
tivation antigen<4[J]. Clin Immunol, 2011, 39(1): 94 -101.
Zhang C, Chen X H, Zhang X, et al. Human umbilical cord blood-
derived stromal cells, a new resource in the suppression of acute graft-
versus-host disease in haploidentical stem cell transplantation in suble-
thally irradiated mice [J]. J Biol Chem, 2011, 286(15): 13723 -
13732.
Liu Y, Yi L, Zhang X, et al. Cotransplantation of human umbilical
cord blood-derived stromal cells enhances hematopoietic reconstitution
and engraftment in irradiated BABL/c mice [ J]. Cancer Biol Ther,
2011, 11(1): 84 -94.
Feng Y, Gao L, Chen X. Hematopoietic stromal cells and megakaryo-
Hematology, 2011, 16(2) : 67 -72.
(¥r#5:2012-10-23 ;&[5 :2012-11-14)

(%% I 4)

cyte development [ J].



