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B8 FE R ARk SN 2 (Lt E Rk A AR RO AL ]
Bom ET R P m # IWRY 4 45 K B

MRAH! FIRFELC EBEEMS kFEHT
QO HMKFEEDFEARFARFT. IHETHARFRESEZRE, HM215006; 2 HMKEHBE —ERMWE
AR, FHM215006; M KEMBILEERSZE, 75 215003; ¢ TN 740+ 7 o0 sk,
FIN 2150065 5 M KEHBE —ERMEISE, FHIH215006)

BE  FHMEARTFTekR (BMSC) feiv 2Tkt (NPC) #44-T IR 01 shdh oY 5258
JEB X A £ AR ARG AR R4, 5 R B minkks, Rt 2 a5 8. BMSC RitAb 42
RSB MR Z — A D B Ly — e mfo B F A4 E TR X, [2BANER+o0H. A
ISR m AT A B F -10(SDF-100) A Lo — 84 % Ak CXCR4 X 2 448 ZAF F 69 HUL4%] L3R 3F BMSC
BHEGTHETHFAEA, 528 %A ELISA #5400 T K92 569 BMSC L&+ SDF-10 #94-% 4k 9k
#MILTE B F T4 F 1K I NPC 4842 BMSC 4k #9324k _LiF % F SDF-1o 694 A T A 4 & 6245,
4 7ML CXCR4 $F 48 A 2L LB NPC ) @) iE A58, JE% T BMSC 4k 69 SDF-1o 483t & 3%
CXCR4 #) NPC 1) # JE 4L i #5 < 48 AR b AY 2 o) 4815 B9 b Z—, o b T miefb A 5T Av 2 2

AEARIRRAE T — A H7 09 B3
XA

/8] 78 5 T2 iy (mesenchymal stem cell, MSC) E
FEHREHME mMMLEEI RS, HEEREE
% 7] 78 i T 41 fii(bone marrow mesenchymal stem
cell, BMSC) T #3400 0 B i 40 e . K3 4 L
Jig o 4 e FO UL BE 40 02, HFE— & T AT 404k
HMEA -, ZEANIEREO, WEAT#ATBEE
LB ST HE R, BEIA A RIRTT 2 AP Y R 4N
MskIE. A SCERIRE™, BMSC AN i G 1 14 55
R RAR N A ST RE M BRI 15 B, Jhae
MR, EEERVSBIMART, FHEN
A fe AR R i T BN [ 40 il 3 R 2 40 = A
IHREATEL, TR HTHEAK BMSC 7k 7 —&44)
HF, oETRmTEMY, sREIFFE TR
() /b B 8 22§44 40 it (neural progenitor cell, NPC) %
KA ERAL BT B, X E A — BRI

J T #—5 8 BMSC 5 NPCH B Z [A| fF A3
FhRBEANLE], AL E e T A5 EFRH NPCs
FixFHELE T 524k CXCR4, FHiESLHAERAER
F TNF-o /EF FRI_LifZRIE, 4k RAH ELISA %48

BEAZRFRTHR, HEAEME; SDF-10; CXCR4; #ib

7 BMSC 43t f) SDF-1o fEF T e miE#H . Mk
LIS BMSC f[i@ il 4k SDF-1a Rk
CXCR4 A FTAM M E M, XA —PHR
BMSC BB A B AH 16 T M & Th Re SRR AL T /Y
Bk,

1 MRERZE
1.1 ##

DMEM. DMEM/F12 533, BREBEA N2
VR INF(Gibco BRL); 4 IMLi% (FBS)(Hyclone, 3% [H);
4 AT AT 4E 41 il 4 K Rl F (bFGF) (Peprotech
Inc, £HE); #ELM SR (Ficoll, HLE 1.077
g/ml, FHRFZ)); RIIAME TR R HEEEEL
A (neuron specific enolasen, NSE) .52 [£ H1{&(Boster,
i E); ARPIAHZM L (neurofilament, NF-M)H 5T
FEHifA(AntibodyDiagnostic, £ E); RITARL 4
%7 25 F (glial fibrillary acid protien, GFAP)# 5t &
Piik(Boster, F H); PN EE A (nestin) B 5L FEHT 1A
(Boster, P [H), BRI AME %5 H(microtubule

M BHASME SRR BMSC A 43 CXCR4 ME—HC A
F R4 BT A Bl T 1-o(stromal cell derived factorla,
SDF-1a), 7 IEAl FiFsE®RIA CXCR4 #) NPC fE
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BRI

associated protein-2, MAP-2) .57 FEHU & (Boster, F [H);
RPTN >S540 o b 5 O4(Oligodendrocyte marker
04, 04) BT FEHi/A (R&D, % [H); ABC iRil& 4 tH
TH/AF M. RPABRRERMACDLI9 M
CD11b. CD44(Exalpha Biological Inc., MA).
CD29. CD106 /2 CD105(SH2)(Ancell, Z[#), CD34
(Caltag Laboratories, 3¥[FE). HLA-DR
(eBioscience, ZE[H). CD45(Immunotech, 7:[H),
MPLA AC133-1 BrEHRAEMACS, £H),
CXCR4 [HI % mAb, CXCR4-PE mAb. SDF-lo X
HELISA A& (R&D, HE). HEG % EME
(Olympas CK40, HZA), CO,#:546(Jouan, £
ED, WA 4ifE{(Beckmancoult, £[E), H3hE
PRI (BioRad 550, 3E[H), Transwell #Z(Costar,
E£H).

1.2 A%

121 AZakmiaes s WHELHS~12H
WG, HERAEMRBRE, ¥ATEY
BN, N Bz 2 R A B 5% 1 A 20 2R 43 ) B R
HABBRERREWITET 200 BHIEM, 3HE 0950
B KBTS A A G0 BN N #2497
#(DMEM/F12 1 : 1, B27 1 : 50, 20 ng/ml bEGF,
100 w/ml FHE, 100 wml $EE), BT 5% CO,,
37 CHBANESE CO, HFRfEHEIF 3~5 RG#il, 144X
KAV B 5k, BFEMMA 20%DMSO,
DMEM/F12 H#IFFE T A .

122 #ZaAmies s KB NPCHTLELER
SER. EREEACENREIEM, 24~72 h JFH
4% Z R HFBEE E 0.5 h, EHMITERIT RIER
AR AT, TESRINT . HRARE
PBS ¥t 1 ¥ )5, 4% £ R FEMEE 0.5 h, PBS ¥
B3I, 3% TEAELH 10 min, PBS #E% 3 1K,
0.3%Triton X-100 4 ¥ 0.5 h, PBSJZE¥E3 X, 10%
A IEEREF 20 min, 53 IARIIA NSE.
GFAP. NF-M. SEBH—HE I MAP-2. Gal-
C. O4 —HEREF 2 h 504 CLH,5R/5 PBS ¥t 3
W, MAFEFRBEEPIR ZPUETE 0.5 ho ABC kit
BRI PHAT. 3,3 “R®EREERE O, HALE
BT EE, BN FITC %65% —Hi, %% BM
BT W,

123 BHAF @by BEHR IS 7 R R
NERE, RHMKEARSE, REEIMZHR, £
PBS ¥t 5 Fi & 20% FBS ) DMEM #3558 F 5%
CO,, 37 CHIFNESE CO, B55RfH %55 24~48 h, £

R AN BE A MO 5 AR 2235 57 . 4 i 0T AR R VR R
17, 53 R#w, 5~8 REMR—IK.

1.2.4 %95 % ARt Fe i X g i n) Pl
M2 AALLE) H 0.25% EE B 1 mmol/L EDTA
HMARIBERG, 4RE S 1% N FiER PBS 47
MA FHRIIANRFLESA: CD1I1b-FITC,
CD34-FITC. CD45-PE. CD19-FITC. CD29-
FITC. CD44-PE. CD105-FITC. CD106-FITC i
HLA-DR-PE, #4 Ci&E 0.5 h, Hir2yin Hi&
AR 48 f A5y Hr, T TR BR BB B R 0SBt B FITC
P, B4 CIREO0.5 h, HATHAMMALSH.
1.2.5 ELISA #%) SDF-1a #& BMSC 3% #& L i# i 49
o AR Bk ERE, BRI ANE
L, nwT AN,

1.2.6 %78 K AAFCEIAX @I n) TNF-o %t NPC
A& CXCR4 #9 %k F Bz JE= A Ao 2 T SRR 1)
NPC 43 35 AN [F ¥k & TNF-0u(20 ng/ml, 40 ng/ml)
#H 10 X, CXCR4-PE HiHitrid)a, BEHEMRA
A LA 5> BT CXCR4 (IR IL .

1.2.7 f#31a % £ F A% E(Boyden Chamber
Assay) LIRS = (Transwel DIR F E 4051 B

600 pl BMSC ¥53% bi&E# . 7 4 ng/ml SDF-10 )
DMEM K & 20%FBS f] DMEM % [ X/, E=mn
A 100 pl (5 X 10% NPC, & 5% CO,, 37 ‘CHiFl
WECO, HBFMEF4h, REWETZEHE, H
MR B TR TR g

1.2.8 [FLBTiXEE: ¥ CXCR4 BHBR A4 20 pg/ml
1 IgG [FFIXTE 23515 5 X 105 NPC 4 HAEA 20 min
Ja, MAL=; BMSC R LiEH. &4 ng/ml
SDF-1a ) DMEM A DMEM %5 (5%} f8 & F transwell
|RF=E, 5% CO,, 37 CHIFEE CO,EHMERE 4
h, REWETEHNRE, RARIABEGCH.

2 #R
2.1 RFIEFHEEFMNRKETRIRRHZEKS
BEZES BN HZHRA R

BRI TR R 2 RO A = R SR ) AN R 2
MREFR, £4 710 REHIFLBIFHMAER, 4
BERMGEEFRTNPCRIEREAE ). RERN
FrRic FIR A A o T4 7R, NPC Rik T 40 fudn 5
CD133-1(#2), MAFKIA CD34 f1 CD45. AR
MTAZZRYER. ERER QLIRS GR
HNEEE, MoK BMmAEEREH, EREHREK,
RIEALR R NPC REEEA, FaEMLEZE
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GFAP M ERFRA M. 3RiE MAP-2 F1 NF-M 44
£ 76 UA K RIE Gal-C 104 /D REJFRAAM (B 3D,
2.2 BMSC HIREI SR

U BE 1 5% B BMSC 440 7~10 K J& Z #7 T B 7
BEAM, 2HRRERKSREEK; MR
BT, B AR 1S A K, T A A0 i 4 4 4 e (IR
4). 7RG MEFERSMET, 4ES~8 REAL
AfER—IR. BRI 40 B mT DUAS 8 AR AR, T Bk
AhEESR 10 UV, 41 G R E T B8 . %
R ehnid A 2 40 AR M 278 . BMSC Rk
CD29. CD44 1 CD105(SH2), {HEA#*ik CD11b.
CD34. CD45. CD19. CD106 1 HLA-DR %&£ f
LR T (B 5) .
2.3 FEFMEZETRIER NPC &RiZ CXCRY,
TNF-a LiEBEFMKETXRIEN NPC Rix
CXCR4

Fe RO C A A B W 4 R38R, 1

1) ) (3)

CD34 CD45 CD133-1

E 2 NPC %i% CD133-1 #1 CXCR4, A %i% CD34. CD45
BMEBAREAXE, KEXEANFEFESE. 1: NPCAE
15 CD34(6.8%), Xt#(4.3%); 2: NPC A&Kik CD45(4.0%), %t
M (4.3%); 3: NPC RiX CD133-1(37.7%), Xt (1.4%).

AREEFR I K 2 RN i = T SR YE Y NPC 31k CXCR4
(B 6). NPC 7E 20 ng/ml B{ 40 ng/ml TNF-o ¥ % 1F
M T CXCR4 & LKL,
2.4 BMSC 43ii: SDF-10 3 2B # L NPC #{ER
SDF-1o il 45 32 7~, BMSC g5l = /KF
SDF-1a, 43WhE%14(1860.00 £ 526.29) pg/ml. ¥
BMSC #5 FERE THILFBERIEFRRMT
=, RS EREFHNPC BT LE, 4RER:
NPC 7E BMSC ¥ 5% LEWHIER T, KA T ERiE
%, IBEAHN(26.64 £ 16.36)%, & 20%FBS
DMEM = 5% B FEH E 4 (0.54 = 0.44)%, P&
FEEER(F=10.16, P<0.05), T HXHMEHAT
#% SDF-10. fME— A& CXCR4 F BH b B 57 44 FHL T,
20 pg/ml CXCR4 FHWT B 144 7] F 24 1o FH K BMSC
5y W) SDF-10 A § # NPC W miE®, #HIR
ik 83.20%.

1) ) (3)

6 TNF-o LR EFMRE T RiFEA NPC ik CXCR4
1: HBERSebric MR g Mo i 46 RIBR, HRAMNESRIN R B
i 2= T K ¥E ) NPC Rik CXCR4; 2: NPC 7 20 ng/ml TNF-a.
BORVEAT CXCR4 IRIZERT LT, H24.5% LIRE42.7%;

3: NPC 7£ 40 ng/ml TNF-a ¥ &/EF T CXCR4 KIRiZHE L7,
H24.5% LHAZE 66.8%.

CD11b(0.9%) CD34(2.3%)

CD105(82.9%) CD106(3.3%)

CD29(94.7%) HLA-DR(1.6%)

CD19(1.4%)

CD44(95.5%) CD45(2.8%)

5 BMSC RE#/E FACS N R E mE)
BMSC %iX CD29. CD44 #1CD105(SH2), {ER%jACD11b. CD34. CD45. CD19. CD106. HLA-DR Z£XHHESF. HE

X AR, KERKE R REHE.
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3 itit

10 3k, AMIBUI T RAMEBE KRR
PIREMAERGEWRE . FEMATENE, RNHER
HEMZREFRROGTHRMEERINGEER M
ER¥ERE. RE BB LAR P IR R 74
MUt AT RS AE, BT R M IR R AR 3R 15 B2
=, (B2, B LAZUSRIREG T4t s
SEeHESEERS, JFHBATREHFAGILA
LRI T Ie M AERER S RE, N 5%~10% 4
MRS Tk, BT AATRBERAT MSC. ERK
JRANML . RCET 4 BR 41 B AE A BT I 2R R R 42
. TR GF AT T A AR F 40 MR A LA R R
M GFIREG REYH, SEEMER, skl
FEHS7E T MmEEmE, B8R 75T 41 Mi(bone
mesenchymal stem cell, BMSC)/ & 5 4 ffd(bone mar-
row stromal cell, BMSC) & H F&H & KIH.
BMSC 8 A o i i 44 975 248 K R A4 4 o] A4 2 Th g
fBkiRA R, HERNGITREZTHK. B
SCHERERZRD: BMSC RE 5 ik ML v 57 R 4 Ao RS A JRO 5
Wi, REMIMGXITHE, EEEMEDIR, JF
RERIEMMAMMER . 55H SCERRES H VG T HLH
2R W R T AEE T, B
FEM NPC, #ATHERE, HEANFIMAELE.

Corti ZOMIBF LR E #E 0T RE 2 — A T 41 /L
JEE . Ratajczak ZFUO7E A1 FE i A0 8 AR I 3 ok 22 4
M. WLARAE. JiT 40 MO AT k4 fibr & mRNA,FFA A
X ea R AR FHER TR TR,
BERH T4 . SDF-1 7E{@#t H#E CD117* T4
Jf Y= 8T ol i BSR4 R o LI HROE ,  $27R SDF-1 7B
TS AT g E EEER, FAFIRIE
ik 65 40 43 ) SDF-1 REF& L AR URE 244 22 T 40 i
RS, X UERF 7T 45 RAR A FRATHEN BMSC 2
BAERLMIER?

A SEIF SEXNT BMSC #HT s 3 g%, FEH Sk
e eARIC AR AR ARSI T 5 57 40 S ) 4 R T
SF, IESEREFARES S CMIEEA—SHH
MR AR, BANEHAT T BMSC [0 #HE 415

SR, FSEREZE BHA 1 DMSO % H/EH T %
5 3KIE NF-M. MAP-2 J GFAP % # 2 Jo R R i 4
Mabr, 1 EE A A AR B 40 B T A T (BB AL SR
Tl , IEEMBARARERZ R IETB
BMSC. #fRH ELISA Ak 2] BMSC #5357 b5
W& =K F 1) SDFE-10e

ASEHG R T T NPC 0 B3R, FARIER
FEFRICF s 4140 1 77724 78 B9 4l iR 18 NPC ¥R
HHEA, FAESUERMETT. DRIF A
B TR 15 T 40 U 19 25 1) 4 4K RE 7 B P 42 T A4 4 D
NPC %3k T4 itz & CD133-1 MiEa{kEF SDF-1a
ME— 52Kk CXCR4,

TESLFEERE ESR A T A AMEILIR B =T B LR,
25 BF B NPC fgfE BMSC 5557 LIS ITER T R&E
SEMITR, #—5 8 TiEZ BMSC ¥ 3F BEl T
SDF-1o #2HI/ER], 12 CXCR4 [ BH W & 5144 BE Wi
NPC L #] CXCR4, %F{f NPCEBEHE TR,
20 pg/ml CXCR4 PHKT B HT4AFH W NPC _E ) CXCR4
ZAKE, TIiNH4] 83.20% 1 NPC HIiE#, kB NPC
_F#9 CXCR4 A hEEMZ 4k, 7ENPC HIiEH il T
EEMEH.

FANEATIE KB, NPC 7 TNF-o fEA T L1
FiET CXCR4, mHUtH#Elr, ARHhjE, R4
2N 774 TNF-o, 4% 17385 1§ CXCR4 1§ NPC it
Fehe iR, M MHLE] BRI T BMSC BHE AR
o I 9 AR B2 A S A A A Th RE R BRI 1S B UE YR
STYER, bk — D Im R N F $& 4L T BRIk 4
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The Mechanism of Bone Marrow Mesenchymal Stem Cells Chemoattract
Neural Progenitor Cells in Vitro

Qun Xue'?, Zhong-Nin Miao', Jun Hua?, Jing Qu!, Ming-Yuan Wang'#, Jun Jin®, Qing Shi!, Yong-Jing Cheng’,
Zheng-Yang Fang'#, Guo-Zhen Hui’®, Xue-Guang Zhang'*
('The Stem Cell Reaserch Laboratory of Jiangsu Province, Institute of Biology Technical, Soochow University, Suzhou 215006,
China; * Department of Neurology, the First Affiliated Hospital of Soochow University, Suzhou 215006, China;
3 Department of Emergency, the Pediatric Affiliated Hospital of Soochow University, Suzhou 215003, China; -
“The Blood Station of Soochow Red Cross Center, Suzhou 215006, China;
SDepartment of Neurosurgery, the First Affiliated Hospital of Soochow University, Suzhou 215006,China )

Abstract Brain trauma examination indicated that both bone marrow mesenchymal stem cells (BMSC) and
neural progenitor cells (NPC) could migrate after transplantation, in vivo, and integrated into the cells around of
them, so as to accelerate the recovery of neurological impairment. Although the mechanism of it is not clear, it was
speculated that some chemokines or cytokines secreted by BMSC might contribute to it. This study discussed the
possible mechanism dealing with the molecular SDF-10/CXCR4. BMSC were confirmed by ELISA to secret high
level of SDF-1a [about (1860.00+£526.29) pg/ml]. Suggested by Boyden Chamber Assay, BMSC were able to
chemoattract the CXCR4 positive NPC migration in vitro, which could be neutralized by the monoclonal antibody
CXCRA4. It is speculated that TNF-o may up-regulate the expression of CXCR4 on the NPC, thus enhance the
migration ability of NPC. This provided a novel idea to neurological impairment therapy by stem cells transplantation.

Key words bone marrow mesenchymal stem cells; neural progenitor cells; stromal cell derived factor-1c;
CXCR4; chemoattract ‘
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