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Progress of bone mesenchymal stem cells in the treatment of spinal cord injury
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Abstract: Stem cell transplantation, especially bone marrow mesenchymal stem cell (BMSC) transplantation, is one of

the treatment methods of spinal cord injury. BMSC is a hotspot of the study on the treatment of spinal cord injury, with

the characteristics of good proliferation and multi-directional differentiation ability., convenient extraction., easy isolation

and culture, and no immunogenicity of autologous transplantation. This paper reviews the research progress of the

biocharacteristics of BMSC and its application in the treatment of spinal cord injury.

Key words: Spinal cord injury; bone mesenchymal stem cell; combination therapy

A AR 3 — b LA 0 - 18T DL R 8 L 32 2 ) g
SEATTER L IR B AR AE T I PR AR B AR 22 R AT
Pl E 2R E SRR RmBURR RN R ER
PSR L. A BRI A0 9T O vk AL TR
8 2PEI IR B R IR T W BE T AR H AR B
BN, Ak CHA TR TA BB AR &
J& . R A A 0 AR A A SR A TR A SR R O 1
T 4 S A YR T R A 1 A 5 R AR L 5% Ml A R
SHERE TR B VT RE. B RE W) 7B BT T 4H L (bone
mesenchymal stem cell, BMSC) B R E T iz . B K
J5 8 AP I AR A5 R s RS 5 T TR X AR AL
R B RAF R RIS AR SOk BMSC
A=) R AE B HAR Y7 A BE I O RO ST E e iR BN T
1 BMSC B £ ¥ FHF1E

BMSC % % i Friedenstein %M T 20 42 70 4F
KB JE— 2R 2 BE AR T 40 L BAT I R ARAE - (D 3%
BEFI ARV BE : BMSC 14 Ah 3% 5 3¢ B H A5 5 1) 344 5 g
T TERER G R AT TS 0B 58 .
I I 200 L 2T 4 2 45 [ 78 J5T 400 i 38 AT 43 A 0 L

doi:10. 13507/j. issn. 1674-3474. 2017. 03. 031
ESWE . [EAAFAIEE (81371368),
BIEEE . # KB, E-mail : dongdaming0451 @ sohu. com,

21 A 2 0 LR PN R AN A S SRR AN . ST
TR BMSC A 4h 55 75 ok 1k N RS A X B 4 R
A RE . (R IR M . BMSC R R IA &
T H A A M E A K 1T (major histocompatibility
complex-I, MHC-1) 28 3t Jit, A 3£ i85 CD14, CD34,
CD45.CD3 HIAZE I 40 i DR i J5 %5 2 1 b i i 2 A
MR JEES . )tk . Xiao S B o £ 1H L 44
i3 J5 BMSC w] #afb 2 1 05 4b . & #5106 2 1E A .
I BMSC /] Sy 5 i 5 197 19 18 20 412 18 20 A5 19 48 i 8 A
b3/

2 BMSCifrEHBmGGMNERRAE

2.1 JAIFEA HAET BMSC AT & BE R G &2 &
BEALES (D B 3 ) SR AR B AR S o B R AR Y
BMSC K 35 95 Wk 22§ i B 322 1 5 28 5 6 0 03 DX 8l X
WO A B FRERS . (&R sk
48 SRSIE S, BMISC AT i I 3% 416 B 3 1 -5 4 o B
FReR BA BT . (3) LMk IS T I iR A2 R A8 - il
JEEAE 28 K BMSC i3 A ¥ W, BMSC ml i % 2 45
B0 05 5 07 18 2 Z A 22 4 . Modo % fF 5T
KPR, 2T K ag A Ak ) TS i A2 1 5 BMSC 3R 7
T RET 05 BSOSO T B T 2k R iR AR
TS R B A7 v E A PR, 2 H AR B ) BMSC
TRITIRAR o Movs 7 2R B Bt Ik TR 4 i A% A 55 T vk R



ARSI S W 51697 2

S 2017 4 3 145 31 %% 31 ] Chin Pract Diagn Ther, Mar. 2017, Vol. 31, No. 3 « 301 -

T A 3 v f850 K A G o At ol B, LA 9 2 JR BR T 2l A
iR
2.2 RV A RES S HGE UK (R SE L
T8 20 Ik ke S g B L A RS K b R E R 5 JE 2~4 h
INE 0 BOR Z N T T R s . H AT,
2 B3 W) S 3 G TE 1 FA R BMSC A 97 A i 0 1 2
PEWI RS R R A T R BMSC 1 i it
O P 0 08 CR ARG 2 B 5 A B0 0 2 L 18
MW S TR« o #5405 & v 39, BMSC B89 18 A 3t f 5 I
R BT R AR R 3 A 2 ) R e 3], BMSC G il
PORR 28 JC P A R T 4N A L T L A 5 I SRR
FE 45 B0 R BMSC Bl iR 97 20vE 1 L Z0vk i
A BEA 0 B R B A S T X 18 A B A 0 LT G A
T AE s BMSC o f5c 4% sf ] 2 76 3 B 461 03 & 24 1
W55 9 d 2240 BT A OB I BGE A M & T
21 it A K oAk .
2.3 JRYTUREL  IRYT OB naT 4l 25k 2 B 8L
BMSC ¥4 £, 82 =67 808k Bt v] 38 im — i i
SR TR R R T RN L ZE R e DT
TR 5 AR B L BMSC £ 1k B4 fe e F 4 B
P 005 19k 52 R 22 T g 1Y) B3 L {H BMISC B8 A 1Y) s £
WEL— MR 3 BB AE 3 IR Bl 48 Ty B 11 14 35 15 00 JF
AN it A % A U 5K Jon i 5 BH
3 BMSCigfr & HEH G R

BMSC i J7 ¥ BE 41 405 19 = 2 HLH . (D AR 7
YEF : BMSC 1] [i] 1 28 40 i 3% 1 434k I 3¢ 35 1 248 200 if
Fr S AR L B 1, B AR 0 A8 T R R A 2 Al
J T, (2) F 4 FRAE L BMISC A] 7= A £ o 22
TR T g 2 A PR R VR T e 2 R R i
DALz A A PR S S B g i PR e A L A AT A )R
AR A P A R 2 A RN R R A0 1 A
FH . (AR 2 AE B 1 70 1 4204k 7 % . BMISC 7] sk %
P304 S i S N T L AT 4 b 22 ol 40 i IR 4
PUAEALME Y . COMFRAE F < M 35 55 B8 450 03 WG o, JF
B REPE 2 fi . Sykova 25 MLER BB MY BMSC ]
kg€ mAE RS A 5 T AR R T AR K
4 BMSC 5HMAEBKEATERERG
4.1 BMSC B HAb AN 0508 40 i 2 A7 78 T IR
FR G5 (10— Ff R iR S Y (1 o 20 2 I A0 L LA T A e 22
245 B I 5 40 A0 A JE 5 RE 40 A 60 e T Rk IR
L HERR TR 1 S 58 R T A, BT A AR B
715 > LAY 41 1 AT B S 4 F BMISC (6] M 5 I KE 40 i 43
b, EA T B 28 il ) T A . S I 40 2 0 2% SR L e
4 R7 A T 40 T 3 00 25 o s 2008 SR ) T L 5 S R 42
JCRY A I8 AT R R R R . B AR A5 R IE

52, BMSC 5 95 B 41 i 3K 5 36 97 5 i 10 15 B A B [ 4
FH AT AR A RER A RORAE T 50— A MU RS A
4.2 BMSCEG254) A #E80 005 b PRk 40 i 5
ST 200 D B IO A i Ak R i R M R BT
JE J5T 4 A 3% TR 1l T 8 O 5 O 0 A ) Al 5% P A
T+ /0 5% G T 240 JE A T R 6 R O Kl 5% A
il 23 o 2 T 40 A RS 1 05 B & . BMSC B A 4T R
259 B R A R B ABC, W] 4 5 A% R 40 A S R
TSI B o 5 K T 28 R0 RGAT /) R A T P o 28 i
MM A G 2 B A A B & B0 28 40 i )
0 10 BB, Bz oh g g & ulse
4.3 BMSCE(AAIHE T MaERKNTFHAESR
P2 o AL R Al 2 AR K 19 4E L 5 BMISC Bk G i T
A /N BE A5 b 1 23 T TR i 0 A7 6 A 9 1A s
ShUIRer A R B P R IA YT AR T TR 4
B SR R A 2 T M T 2 AR KRR 5 TR )
Gy AT 5 BMSC 4340 B A Bl 28 0 KR 40 i, 410 46
A R 7 5 20 0 T AR R A M A R 4 R
AT REMK A o i Jo 240 O VP o 27 9% TR T 2% it 5 B
P45 755 19 £ Tk NP6k T 6 % A O AIG  6) p 8 O A R R
VEFH o A8 AL 1F s 28 DU A7 05 L AR K L 43k 0 ol 48 50 B 58
A7 T R PRI B T A0 U b 2 SR R
RN S A BMSC #E 17 B4 B 4l 40 At 47 2 36 1k 45 i 7k
S S5 A0 VR R A 228 IR I TR, AT R R A &
FRAEA R gER s 2,
4.4 BMSCEAHL TRZYE FIHAL TRITZ.
H BMSC Pk 76 I JEER 1190 K 41 4 S 20 B LSRR R A
FE FEB RO 4L ST AR AR T4 40 7 1 I
Ui A6 BT FE A o 100 R TR Rk ) ol 48 B R/ B 4
70T LA A e o i AR KRR . A8 TR S0
Al BMSC 76 456 P A K B S 335 58 5, B o A 2>
JE BT A= A o S B2 P AT A2 A A T A
KB IR T A AT 1 bR
5 & 1F

BMSC HA5 i 58 1A= 58 fi 50 48 56 4 FH 7 1 4t
iR R EHEEEEM. BhaERETF5HN
T AR R 45 B AR 5 BMSC B4 13 AT B8 4 1l
BCE R RE O OB R A RE T RE K 2 . BMSC
FoAE B 58 S BE A 1 B R T R AL T R R R B —
JE I PR 1 FH AN 1H
2% ik
(1] ES 0, T 08, 4R, 8 T A 18 7 403 P S0 1 48 ¢ th o1

B 0397 SO BTLT . g A BHBE 2, 2011,9(2) :207-208.
(2] AEARZE AT 2200 . WL 200 LB 4806 97 5 B490 403 1 T 5 32

JEL]) AR AR E,2011,9(7):1117-1118.



« 302 -

TS S W S iR T Ak

2017 4 3 A% 31 %55 3 ] Chin Pract Diagn Ther, Mar.

2017, Vol. 31, No. 3

[3]

[4]

[7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

SR IR e A R B R A8 5T T A i A ) 2 R
8 [J]. G R BE 2% ,2010,30(12) : 102-103.
Friedenstein AJ, Chailakhyan RK, Gerasimov UV. Bone

marrow osteogenic stemcell: in wvitro cultivation and

transplantation in diffusion chambers[J]. Cell Tissue Kinet,
1987,20(3) :263-272.

kA SR RSO, P25 5 R B 8] S 5T 4N ML T b

i W 43 Ak W 5 kS LT . vh B 43,2010, 23(3) :68-69.
Chamberlain G, Fox J, Ashton B, et al

Concise review:

mesenchymal stem cells; their phenotype, differentiation
capacity, immunological features, and potential for homing[]].
Stem Cells,2007,25(11) :2739-2749.

Xiao Y, Wang Y, Li L, et al. Homing of chloromethylbenzoyl
ammonia-labeled bone marrow mesenchymal stem cells in an
immune-mediated bone marrow failure mouse model in vivo[J].
Genet Mol Res,2014,13(1):11-21.

Spaeth E, Klopp A, Dembinski J, et al. Inflammation and
defining the migratory itinerary of

mesenchymal stem cells[ J]. Gene Ther,2008,15(10):730-738.

tumor microenvironments:

Sharma HS. Early microvascular reactions and blood-spinal cord
barrier disruption are instrumental in pathophysiology of spinal
cord injury and repair: novel therapeutic strategies including
nanowired drug delivery to enhance neuroprotection [ J]. ]
Neural Transm(Vienna),2011,118(1):155-1576.

Modo M, Stroemer RP, Tang E, et al. Effects of implantation
site of stem cell grafts on behavioral recovery from stroke
damage[ J]. Stroke,2002,33(9):2270-2278.

VAL, JRIZE , b SOBK. 6 ) 38 5T T 20 A% AR VA T BE B3 1Y
W ge e[, ARl 2, 2015,31(6) : 568-570.

Roh DH, Seo MS, Choi HS, et al. Transplantation of human
umbilical cord blood or amniotic epithelial stem cells alleviates
mechanical allodynia after spinal cord injury in rats[J]. Cell
Transplant,2013,22(9) :1577-1590.

b5, AR gl e TR [R) A% R I () 3 % g ok B A B 1) 3T 5T T 2
T BB 495 T B P9 A TG RO RS 0 B2 L) ] Ak 2 e AR
2009,32(2):190-194.

Perilesional intrathecal

Zurita M, Aguayo C, Bonilla C, et al.

administration of autologous bone marrow stromal cells
achieves functional improvement in pigs with chronic paraplegia
[J]. Cytotherapy.2013.,15(10):1218-1227.

Kim JW, Ha KY, Molon JN, et al. Bone marrow-derived
mesenchymal stem cell transplantation for chronic spinal cord
comparative study between intralesional and

Spine, 2013,38(17) :1065-

injury in rats:

intravenous transplantation [ J J.

1074.
ZEIRR B AT R A B A5 8 AL L5 R ) BT T4 i A
T A 0 [0 ], b [ 2H 2T R WF ST 5 I R BE A2, 2009,13

(45) :8980-8981.
MM, SCAE R B L 5F . AR OO A BMSCs 18 524 # 151
e LB arsE L) 1. b 48 &l A 2 L 2010, 24(2) - 180-

(18]

(191

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

184.

Urdzikova 1, Jendelova P, Glogarova K, et al

Transplantation of bone marrow stem cells as well as
mobilization by granulocyte-colony stimulating factor promotes
recovery after spinal cord injury in rats[J]. J Neurotrauma,
2006,23(9):1379-1391.

BLARME, AL LT AR A B ) FE BT T A M AR AR VA YT KR
A BE 0 2 4 A F T L) ). AR AT S T A0 g A (s
fZ),2015,5(4) :33-39.

g g e VBRI S R 19 K B BMISC-Nis 5% A8 X 6 B
B R R E RN T o ey e L. h 2 98 S
BE2f 2 5 ,2015,10(7) :612-615.

Abrams MB, Dominguez C, Pernold K, et al. Multipotent
mesenchymal stromal cells attenuate chronic inflammation and
injury-induced sensitivity to mechanical stimuli in experimental
spinal cord injury[ J]. Restor Neurol Neurosci, 2009, 27 (4);
307-321.

ULk, AT TR, A ) TS T A0 I RS A X R ORI
15 J5 A B e L. AR A, 2010, 8(3) 1 157-161.
Sykova E, Jendelova P, Urdzikova L, et al. Bone marrow
stem cells and polymer hydrogels: two strategies for spinal cord
injury repair[]]. Cell Mol Neurobiol,2006,26(7):1113-1129.
TR B S0 AR L A R SR A 1R T LS A6 M X R I 7S SR
T2 M i A 2 R 2 B A3 Ak B S . b A A R e
2014,24(9) :834-838.

BIRAR E WL K BB ) S 5 T N R RE 4 I I A RS AR A
S BEB L], E 418U TR P 5E,2008,12(16) :3015-3018.
KK BT A T L S KT B 3R BRI A P A T TS
JBE T A A R L], o [ BE R RS A4, 2013, 42(1) ¢ 1-3.
EMLREE . CE. BTN I TR R R B e
PR IRETE S LT ). sh A SE IS T 53R T 44 5 2015, 29(9)
837-839.

Karimiabdolrezaee S, Eftekharpour E, Wang J, et al. Delayed

transplantation of adult neural precursor cells promotes
remyelination and functional neurological recovery after spinal
cord injury[J]. J Neurosci,2006,26(13) :3377-3389.
AR R FR 0 T ST A Y 2 IR R 08 A R R 3R R
[iﬁ'ﬁ/ﬁ*{“’%,b;,2015,29(5):423—425.

TR BB, OB A, AF. B R BE T A0 I B RS AR I A

BN T RERG R RIS RE LT, h S 2 W

58972 %,2012,26(1) :31-33.
I A te, FAEM, 4. Pluronic F-127 £ 2 &6 M) 78 1 40
ML A 2 4 40 L A A DR A8 A e OGN AR B LT L
JREE2%,2011,31(12) :92-95.
Wang Y, Yao M, Zhou J, et al. The promotion of neural
progenitor cells proliferation by aligned and randomly oriented
collagen nanofibers integrin/ MAPK
pathway[J]. Biomaterials,2011,32(28) ;6737-6744.

KB H2016-10-05 fEEEH:2016-12-08 AXHIE: L&

signaling

through B



