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[Abstract] Low back pain has become a public health problem worldwide. Intervertebral disc degeneration (IDD) is the
main cause of low back pain, however, the molecular mechanism of IDD has not been fully elucidated. Stromal cell-derived factor-1
(SDF-1) and its receptor C-X-C motif chemokine receptor-4 (CXCR4) are highly expressed in degenerative disc tissues and are
believed to mediate the occurrence and development of IDD, including disc angiogenesis, inflammatory response, stromal cell
metabolism, apoptosis and other pathological processes. In recent years, SDF-1/CXCR4 have also been used in tissue engineering
research such as disc regeneration. Therefore, actively exploring the role of SDF-1/CXCR4 in IDD is of great significance for
elucidating the molecular mechanism of IDD and studying new strategies for the treatment of IDD. The research progress in recent
years has been reviewed in present paper of SDF-1/CXCR4 in IDD and intervertebral disc regeneration, in order to provide a basis
for intensive study of the molecular mechanism of IDD and provide new ideas for early targeted treatment of IDD.
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1. SDE- 1 M\ 18] 72 J5R T 40 i v 4
Kk, W5 GHEAMIBKZIKC-X-CFA a1k H T2
1£4(C-X-C motif chemokine receptor-4, CXCR4)%%
A TS AN TR 2SR A A, 52 i It A5 A ) R F 4
Muizii" " SDE-1/CXCR4%Z: 5 L flofis B4t #2
LG IIRE . BB R ARE P & i
4ok R WFSTIESS, SDF-1/CXCR47EIDD & #%
WEEH, AN R II2 WD D I EUR A Yk ik
YR SE 2% L 30 5 IDD YA 5HE 45 . AR SCEESDE-1/
CXCR4FEIDD H AA/E HIF ST SR AT 2538, BE R
RABFFEIDD AT Y %

1 IDD#LiR

1.1 HEMRBERYS5 K S Thie A 802 — N B2V
By, HASH R RHEE T, FEONE AR
BERIEVE, JF SR RV FL Y iz 3h A PLBE £ far 1) 1%
1T M I 2 R PR R R R 4R IR R R 41
JEHT R R A A T I £ SR S A
SEFAL, AR HER] B E TEREA Z b S YRR 2,
METECE , A1 AN RN, S35 R & HES
RO IR A e i, 2 h A T AR
(collagen- I , COL- I )YRLLF4E4mMIZH 1 ; NI Z
AL E COL- 1 A1 11 BYfiE )i (collagen- 1T, COL- 1)y
LR s REREOL IR LR A, R AL T
NBERER, EEdE A 2P COL- T LAY i AL
RARZEM A7 Fl IR TT AL, ) 28 3 4 A
FL 57 (extracellular matrix, ECM)UICOL ., %5 1 ZHH
HAbFE BT U ZH A, 3K 280 TR AN 1 2R 1 il
TR MU, DAZERSHE IR 4 0 R s

1.2 IDDRYRERALE] A ] A B AL AR A48 IR
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() 285 P9 A L5 R i . AR R I B R R EC M)
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2.1 SDF-1/CXCR4TE IR S HE 8] 5 (1 22 3516

B &S, SDF-1/CXCR4TEAMEE] 3% b 2635 HAE
R A HE ] 4 P s 38 . Zhang® YL L, SDE-1
T HE AR -3 2 3 2 DX 3R 0 B R R 40 (bone
marrow-derived cells, BMCs) Fl£F 4k #1702 b 4F 4
AN rp i Ik, CXCR4ATE B AR 40 it A6 A% 41
Mo #ik . SDE-1454 CXCR4JE — R EAME 1%
IR, XA AR T — 55 43 WA I S BILT
RIBMCsFI B £F 4 40 ff 7~ #E SDE-1, W] 7E 50 244l
2] 0 0 A A BB O & 5 5 CXCR4, TS
RN | N K= A 0 D 0 L E A U E T S 2
(23] g SRS L 145 BIIDD FR 3 T304 fil e A (14
1Ly SDE-17K & F, IDDME A .15 SDE-1/K -1 i
Fter, H5Pfirrmann3 g Z 2L UER 1T AR R 2
EAHE, $5SDF-1 0] 4E A IDD - W (1 28 Mrb s
Y. BZ, SDF-1/CXCR47EIDDH ik, {HAEH:
AR R AR A SC BN WS DB Ak . MERE B s 4
W R DL i T i — 2 AT AT AR,
Modic P28 Ry PR 40CE MR 28 i 8 FFE bR, H:
5 SDF-1/CXCR4FIE M R 5 B .

2.2 SDF-1/CXCRAEFIDDH M ETE K 1EN4
S i R B TC A 28, HE M) B8 A il A R A BN
MDD A B ARG 2 — P P ] 25 A AR AR 1Y
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BT A, B PR 252 2URTBr I 45 e 4 ek rh AR K
LA N B Al A= K IR F- (vascular endothelial growth
factor, VEGF)[FRik 5 HE R £ 28 )5 1ML P m
FEUIHIED S M —Fh N R R AT 225 R
VEGFiH 12 ) 5 H B8 A U7 19 P9 B2 A0 40 it (endothelial
progenitor cells, EPCs) I I P 5z 4 il (vascular
endothelial cells, VECs) [ 3848 i 265 A4 45T mi b
KYEEFEVE, SDE-15VEGE 1A B # 35 1] fi
PR IR Y, JiaZE P R F5E & B, SDE-1
EJVEGFAE £ T 58 th ME (8] 35 (%) 30 2 b rp 3 2 m
ik, JHOE A M BT, B EW
TR RS EIEM G, $2/RSDF-15VEGF] E7E
AR A 20 P B A M ] 45 28 A1 20 09 I A Ak
AP A EEEMEM; Zhang S KB, BEE
HEAZ AN ML SDF- 153K Y35, VECsHY S FH T F4 1ig
J1. EIREEFGTE LRG3 a5 WA ] 45 00 S AL A
¥ SIDDAY ™ B AR R IE A5 ; ZhangZ5 P gE— 4
WF5E &3, IDDJE Rt e Hh A 42 40 i v] 3 2L SDE-1/
CXCR4HRIFE S VECSH LI TE 5, JF Hix—i%
BIAEVECs N ] REME PI3K/AK T & 45 . Ah, A
MR R B, 5t M ) 8% AT PR 26 i A8 4 AT B
A, SRR, (HIDD H LA T A
R 58 P 240 M DXL R A DG B AR A T M A i
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K&, WHZFIDDAY4 I, SDF-1/CXCR4FEIDD
M o B3R ZAE R, A 200 1 #H SDE-1/
CXCR4M] B MIAYF IDDIRAE B B J7 1], (EHAFIR AN
%%, BRI, HATSDE-1/CXCR44 S [H] 4% 28 H 454k
KA ve 2 4ER AIBLEI T S 80, (EAR 3 — PR R
5,
2.3 SDF-1/CXCR4 S RAEFH I3 1% EIDD H I VE
RAER N FIDD XK R B T-kB(nuclear
factor-kB, NF-«kB)F122 2451 {8 1 # (mitogen-
activated protein kinases, MAPKs)il 185 FH 85I\ N
S B LR R Ge 0 v S8 0E W B oy AR Y 3
BT A, 2GS RAE VA S T NF-B
B MAPKsill 5 ZE IDD 9/ A, IT4Eok, SDE-1/
CXCR4-5 NF-kBE{ MAPKsifi [ 7E1DD H 4 1 134
BN TR,

NF-k Bl 62 45 220 W 6 4505 . 07 385 s o il
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HH G B PR A FH e S DR 1 5005, 3% T il 1 R
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] J5 45 #2358 (Rel homology domain, RHD). NF-kB
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B, NF-kBfE 578 AR AR A0 A 18] 5 0 2 B8 A% 4
UG Y XIS % P 18 /N T HERNA (small
interfering RNA, siRNA) ik CXCR4(CXCR4-
siRNA), Ff-FI| FHHNF-k B il 551 M 0 Jog — i 22 3k HH 7R
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KT, $#£5SDF-1/CXCR4 7] fE i 11 NF-« B
BEARUEREAZ A To M N EIDD . BeAh, Al A
HEVE GG B M7 ), BE SE AT ) T 9
SDF-1/CXCR4/NF-«Bifi f§ th Z i S 1Y 3Ri5, M
I A0 IDD H 58 M A 5t A8 B e A [ 8 EMLC Y [
fi#, ISFIE L FIAYFIDD I H 9, MAPKs I
— A B R ST IS AR T B R, RE SR UK
M KRN RN TSR EE Y.
MAPKsAT 3 FEW K 20 ML A5 5 0 757
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T (p38MAPKs) ™, K HFFTUESE, MAPKs{EIDD
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FREEETEEREEA (matrix metalloproteinase,
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5%, EHHENMNE-« BHIMAPKs A GE43 5/ SFIDD Y
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IKHEAYSEIE 3 SDE-1/CXCR45 NE-k BF 5 1Y SFP T
A MAPKsY 35 7 AU 2 [6] (14 VE ML A FEIRA
B ; SDF-1/CXCR4-51DDAH &40 i {5 5 i 4 i) 7
HH . Wnt/B-catenin., Notch K PI3K/Akt 5 i) I 5
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JAELZIDD i RCHE 55 108 B9 7 1) o
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W, T E RS PR SDE- 14355, S 54141
W JEAESE, SDF-1/CXCRATE T LT 40 i Hy J
il 10 25 TR (] 6 7 SRS v R 4 T FEEEAE A
3.1 SDF-1/CXCR4fFE R HEM & T4 ML FAEny “fi
R0 " Wei % U5 48 5 A 5 e e R Rk
CXCR4F ] 75 5t T 41 Jfl (CXCR4-MSCs), FHSPIO#R
W IFREAE A 28 BT 28 il 5 10 O 728 M A i) 2 o
ZiR BN, CXCR4-MSCsHES{E{EMSCs [ SDF-1iF
%, #ffiAggrecan, COL-Il mRNAZFKKIEN, HE
HEL i ) AE ] 5 SPTO PH PR 4 L 1% 22, 4275 CXCR4
1 F B AR HE T MSCs e ME ] 8% b B BR L AT Uk
T HMER B LinE R, KMSCs
55 T 41 (nucleus pulposus-derived stem cells,
NPSCs) M1 75 AT 5 R AZ 20 A A0 B ARASE 18 (L A
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I AN AR A ) I S RRAIC, AR T A (3
Jo 5 DR ) 3 5 RN 638 ) W R g, i FHAMD 3100
M SDF- 188 i BR NPSCs ™ A CXCR4 7] 4 B I A
Fl: YingZ % 3, SDE-119# kK T1ERIME
A 28 4 IS A 7 (AT -1 B FITNE- o) 755 7] 45 40 S A
PUDD A FREE B R, I DA AR Y 5
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T Al BE 2 FH SDF-1/CXCR44T FERK1 /215 518 4% LA
SO IR AR SE LAY, $E/RERK /215 5 18 % 1T e &
IDDRY AP E R, X SREEES A, B IR AW
4 SDF-1/CXCR4 5 ERK1 /2 f§ FEIDD H IFER , A
SR N ) 95 AR SR RO . AL, Zhang %55
KIL, K SDE-11E AMER £ 1T 58 5 20 B AR
A%, {HSDF-1 0 ffi#E#% h BFEMC A A B, MR
MEZMEA AR EEX, R EA,
FWISDF-17] E ¢ ECESCs ] B6 4% )7 £ i A F)
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3.2 TFSDE-17EMEM L FAE P IMEH  IDDY
IR 22— SR M [00) 95 200 L e / 5 A Qg AN P Ay B HE (1]
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I T 240 e I S e M () 2T e AT B TR R 2 2 AR
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KR, SOUHTHAPAL B AMER EEAH L, & SDE-1
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AU MSCsHY IR . I N I & 5L T N 5 4
TR B IDDHEAE 7 B3R T 0 BB . Pereira Y
54 SDE-1(5 ng/ml) )15 W Ji iR (HA) % 33 R 4t
(HAPSDFS) 1 ARSI Bk 9 A4 E Rl 8, 6 A
MSCsHEFP T XM Zeh, 45 s, HAPSDFS
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FERE ST, LA, COL- T B3k 78 4 5 (4 st ] o5, B
Pk 2], FUHAPSDFS Al i 3 incoL- 1 iy =
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