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[ Abstract ] Objective ~ To review the research and progress of treating intervertebral disc
degeneration ( IDD) by using BMSCs transplantation, and provide theoretical basis for further basic
researches. Methods CNKI database and ISI Web of Knowledge database from 2000 to 2014 were retrieved
by the first author with the key words of " bone marrow mesenchymal stem cells (BMSCs), cell therapy,
intervertebral disc degeneration ( IDD )" in Chinese and in English, respectively. The biological
characteristics and cultivation of BMSCs, the influence factors of BMSCs differentiate into intervertebral disc
cells and cell therapy for IDD by BMSCs transplantation in vivo were summarized. Results We can obtain
enough amount of BMSCs. BMSCs has low immunogenicity and good differentiation potential, and these
make BMSCs a very good seed cell source for cell therapy of IDD. Under the condition of improving the
micro environment of IDD, or a special support material system for cell cultivation, or the induction of
cytokines, or co-cultured with intervertebral disc cell, BMSCs can differentiate into nucleus pulposus cells,
express proteoglycan and collagen- 1. Whether autograft or allograft, even heterogeneous, BMSCs can
survive and propagate in degenerative intervertebral disc for long-term, promote the secretion of intervertebral
disc cells matrix. Conclusions As the study of BMSCs and cellular therapy, a lot of work has been done on
treating IDD by using BMSCs transplantation and we have made some achievements. Although using BMSCs
transplantation in the treatment of IDD also shows huge application prospect, there are still many problems
need to be solved before applying it in clinical treatment.
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JHS: A0, 5 6 26 1 (green fluorescent protein, GFP) Fric [ &
BMSCs MUK N AETE R EAB L, K30 2 Ja I AT AE i 2% IX 35k
WELE| K GFP FHE 40 M 48 J7 B 40 B BA S 36 m | 5 %t
TR EES A 2R & i B W, A A 35 5 A 56 P )

B EFIE I H—25 GFP FH 1 40 i 2 15 4B 40 b AN 4% 40 ff
M FRA, Serigano %5 i3 LA B4 (10° 10
F1107) H K BMSCs X} K IDD WIVER , & B4NAR R 1 x 10°
NEEEN

Crevensten 2120 B OB 08 SEARC Y [R) Bl 534K BMSCs 78
SRR B RAERIE N, SRS 7.14 K5 BMSCs fK4%
TEAETHEM 2L P9, (R B i %8 ;28 K5 BMSCs SRR E
B JFORKCE , HAFTE 2RI 100% 3 MK T3 AR 15, 5256 41
OMENR] 5  BEAT A %, LR H B i )2 R, i B T o
1A BMSCs REAE I BRUE ] 85 PO A7 5 FE 1 78 HOR 2351 S S e |
N, ZJE  AREE B4 S T Sk BMSC Xt R FisE
DD PR, AR 3] T I 4R -2

Jeong 405048 N BMSCs B A FUE 1DD #EEI R 38T
YR/ AT LIAETG 2 L L6 JEUG & 1 20 & 1 200 e JEUEE 1
B TR0, A ) 255 1 BE 00 5 i BE 3545 B W R s, U2
YA R ENEE , DR R BGRRE R

IR R, JC IR R [ R IR R R R A AR
BMSCs T34 AT L7 1 AR A 1] 5 P9 4 A7 00 38 78, e 1 A
V¥ 200 L 5 5 400, M TS 5K 2 TDID R
4.2 RIS

AR A 734 BMSCs BAHIRYT IDD R FH BN IG K |,
FRIUAR T —E R

Yoshikawa % 9 UK [ 1A BMSCs B4 FH T A RAMER]
SRR . 150 2 % 1DD BT TFARRT, SE A %
HERE, W O S A i R R 3R SR 3R, d K BMSCs &
F s FAR PG T BB AR R, 85 28 o & BMSCs 19
2 TR 24 A A SRR A ] 25 P 5 RS A TR 2,2 4
JE AR R IREAL N FL2S LR 8 551G 0, T H JC i 2
AN RL, 405827 Fhok e 22 i i HL I T ik S
BMSCs REfSIR/D TG IR IRFE R 7 o 19335, FERE BT R
K TGF-B1 BYZEIAA 5% , {H 5] -th I 2 HE Bk 2 75 pl F 9 Uk
FERMBEZRRRG R, R, Z b &8 T #ER NS S
BB | 2 B BEAZ 4 0T R BT BEAZ 20 I A P A R B 40 i
A4, 3X P RES BMSCs % UIAHC

BT, Orozeo 5517 RGEMEE T 10 ] FH & BMSCs B2
BHRLABERZ IR YT HEME IDD (21 4E 31 58 38 ) 1418 1 11 J6R 97 1)
ST RO 22 A BT 1 4F 9 (9 IR T 2 R, 1 B
34 ,%ﬁﬂzﬁf}\()swestry AR B S R B GE It S
i ) 2 IE AR S, s B AR A TERT 3 A H ; MRI 8RR
AR ] 09 1 B R AR A A5 B A AR L M A i B I
o, AR BN B RN, X —ESE T @ & BMSCs %
RIIGT BIF ORI 4otk . BLAR BMSCs TER N A= 1715 L Fl &
FEVEFIRIBLH A TE 28, ELIZBI 5T i = 5 RRCSE 56 % BR 5 1)
B DR AR TR e brad T 30 B85 e pk 5 K (1
WTFEE Rl 1A 7k BMSCs B2 AHIAYT IDD # ok T 42,

BARERIX BMSCs BAEIAYY IDD & 43647 T K5t
FEEAR T —@ MR, R B T B K I R B A A 5, (8
B EAEH BMSCs B HEIRYT 1DD R H T I IR, 7548 1 1R
Z ) BTG EEAR . (1) IDD T8 B & SR I BILE] 5 R B (2) 3
) IDD B 5 N MR S5 7R 45 F AR AR AL AR A, SR 5 A
R LB RIE T R ARG 5 (3) BiAZ 40 i i 2 289 F Ry



rh B ) 5 I R 24k 2015 4F 12 4520 %45 6 ) Chin J Anat Clin, December 2015, Vol. 20, No. 6

- 583 -

AN 5 (4) WA 388 G BMSCs B2 45 1T 86 3 BLAG I & 4E , T
MEMR IS 7 B BN E B EIE A ; (5) IR 42 4 1
(6) i IRAFFE R Bili /D, i ASBEFE /3iE B BMSCs I I FIRY7
IDD WA PSS, iR RR %] BMSCs B AHTRYT IDD 7E 1
PRI FH 3 (B2 FHAG AEAS AR | Bl 2 AH DS 5 (R AR T TR
A, BMSCs BAH AT B 5N G RIGYT 1DD MA R o

(1]

Z % x #t

Samartzis D, Karppinen J, Mok F, et al. A population-based
study of juvenile disc degeneration and its association with
overweight and obesity, low back pain, and diminished functional

status[ J]. J Bone Joint Surg, 2011, 93(7) ; 662-670.

[2] Si YL, Zhao YL, Hao HJ, et al. MSCs; biological characteristics,

(3]

[4]

(5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

clinical applications and their outstanding concerns [ J ]. Ageing
Res Rev, 2011, 10(1) : 93-103.

B, B, BKETE, S IR EIR O T AN RS A g
BIRIT AR O UREZE MY LUEEWEFE [ T]. FRF R 2. B2
R, 2011, 30(5) : 687-691.

Richardson SM, Walker RV, Parker S, et al. Intervertebral disc
cell-mediated mesenchymal stem cell differentiation [ J ]. Stem
cells, 2006, 24(3) : 707-716.

Steck E, Bertram H, Abel R, et al. Induction of intervertebral
disc-like cells from adult mesenchymal stem cells[ J]. Stem Cells,
2005, 23(3) : 403411.

Stoyanov JV, Gantenbein-Ritter B, Bertolo A, et al. Role of
hypoxia and growth and differentiation factor-5 on differentiation of
human mesenchymal stem cells towards intervertebral nucleus
pulposus-like cells[ J]. Eur Cell Mater, 2011, 21 533-547.
Wuertz K, Godburn K, Neidlinger-Wilke C, et al. Behavior of
mesenchymal stem cells in the chemical microenvironment of the
intervertebral disc[J]. Spine ( Phila Pa 1976), 2008, 33 (17):
1843.

Mietsch A, Neidlinger-Wilke C,

Schrezenmeier H, et al.

Evaluation of platelet-rich plasma and hydrostatic pressure
regarding cell differentiation in nucleus pulposus tissue engineering
[J]. J Tissue Eng Regen M, 2013, 7(3) . 244-252.

Wuertz K, Godburn K, latridis JC. MSC response to pH levels
found in degenerating intervertebral discs[ J]. Biochem Biophys
Res Commun, 2009, 379(4) . 824-829.
Felka T, Schifer R, Schewe B, et al.
inhibitory effect of IL-1B on chondrogenic differentiation of FCS-
free expanded MSC [ J]. Osteoarthr Cartilage, 2009, 17 (10):
1368-1376.

Collin EC, Grad S, Zeugolis DI, et al. An injectable vehicle for

Biomaterials, 2011, 32

Hypoxia reduces the

nucleus pulposus cell-based therapy[ J].
(11) . 2862-2870.

Richardson SM, Hughes N, Hunt JA, et al. Human mesenchymal
stem cell differentiation to NP-like cells in chitosan-glycerophosphate
hydrogels[ J]. Biomaterials, 2008, 29(1) : 85-93.

Richardson SM, Curran JM, Chen R, et al. The differentiation of
bone marrow mesenchymal stem cells into chondrocyte-like cells on
poly-L-lactic acid (PLLA) scaffolds[ J]. Biomaterials, 2006, 27
(22) . 40694078.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

Ronziere MC, Perrier E, Mallein-Gerin F, et al. Chondrogenic
potential of bone marrow-and adipose tissue-derived adult human
mesenchymal stem cells[ J]. Bio med Mater Eng, 2010, 20(3) .
145-158.

Yang SH, Wu CC, Shih TT F, et al. In vitro study on interaction
between human nucleus pulposus cells and mesenchymal stem cells
through paracrine stimulation[J]. Spine, 2008, 33(18): 1951-
1957.

Ruan D, Zhang Y, Wang DL, et al. Differentiation of human
Wharton” s jelly cells toward nucleus pulposus-like cells after
coculture with nucleus pulposus cells in vitro[ J]. Tissue Eng Part
A, 2011, 18(1-2): 167-175.

Yamamoto Y, Mochida J, Sakai D, et al. Upregulation of the
viability of nucleus pulposus cells by bone marrow — derived
stromal cells: significance of direct cell-to-cell contact in coculture
system[ J]. Spine(Phila Pa 1976), 2004, 29(14) . 1508-1514.
Sakai D, Mochida J, Yamamoto Y, et al. Transplantation of
mesenchymal stem cells embedded in Atelocollagen gel to the
intervertebral disc: model for disc

a potential therapeutic

degeneration[ J ]. Biomaterials, 2003, 24(20) ; 3531-3541.
Sakai D, Mochida J, Iwashina T, et al. Regenerative effects of
transplanting mesenchymal stem cells embedded in atelocollagen to
the degenerated intervertebral disc[J]. Biomaterials, 2006, 27
(3):335-345.

Crevensten G, Walsh AJ, Ananthakrishnan D, et al. Intervertebral
disc cell therapy for regeneration: mesenchymal stem cell
implantation in rat intervertebral discs [ J].

2004, 32(3) : 430-434.

Ann Biomed Eng,

Sobajima S, Vadala G, Shimer A, et al. Feasibility of a stem cell
therapy for intervertebral disc degeneration[ J]. Spine J, 2008, 8
(6) : 888-896.
Hiyama A, Mochida J, Iwashina T, et al. Transplantation of
mesenchymal stem cells in a canine disc degeneration model[ J]. J
Orthop Res, 2008, 26(5) : 589-600.
Jeong JH, Jin ES, Min JK, et al. Human mesenchymal stem cells
implantation into the degenerated coccygeal disc of the rat[]].
Cytotechnology, 2009, 59(1) : 55-64.
Yoshikawa T, Ueda Y, Miyazaki K, et al. Disc regeneration
therapy using marrow mesenchymal cell transplantation; a report of
two case studies[ J]. Spine ( Phila Pa 1976), 2010, 35(11):
E475-E480.
Orozco L, Soler R, Morera C, et al. Intervertebral disc repair by
autologous mesenchymal bone marrow cells: a pilot study [ J].
Transplantation, 2011, 92(7) . 822-828.
Serigano K, Sakai D, Hiyama A, et al. Effect of cell number on
mesenchymal stem cell transplantation in a canine disc degeneration
model[ J]. J Orthop Res, 2010, 28(10) : 1267-1275.
Bertolo A, Thiede T, Aebli N, et al. Human mesenchymal stem
cell co-culture modulates the immunological properties of human
intervertebral disc tissue fragments in vitro [ J]. Eur Spine J,
2011, 20(4) : 592-603.

(Wi H 199:2014-03-30)

(AR S - 5K )





