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Abstract: Pain involving neck, shoulder, waist and leg is a common condition that deteriorate quality of life and health, which is usually
induced by intervertebral disc degeneration (IVDD), such as cervical and lumbar disc herniation. In recent years, mesenchymal stem cells
and their extracellular vesicles have shown potential role in delaying and treating IVDD, which not only have the capacity to improve differ-
entiation of nucleus pulposus cells, but also promote nucleus pulposus cell proliferation, inhibit apoptosis, and inflammatory reactions. How-
ever, considering that the microenvironment of degenerative intervertebral discs is not suitable for cell growth, the non—cellular therapy rep-
resented by exocrine body is expected to become an alternative to cell therapy. This article summarizes the latest research results of several
common mesenchymal stem cells and extracellular vesicles in the treatment of IVDD, in order to better understand the current clinical appli-
cation status and prospects of mesenchymal stem cells and extracellular vesicles in this field.
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HE [8] #% iR 28 (intervertebral disc degeneration,
IVDD) 51 A UR IR 2 fh2xifi ok 1T H KRRy £
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HE ] AR P A 2 TB] ) 25, T fEi
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1) AR KA . BERZ 40 (nucleus pulposus cells,
NPCs) HYEEm/> 7 B, 21097 R Y A
JEHIN NPCs 8, SREhFETRI . BB A A
B, AL A ] L0 S RE T, 18 R AT B AN
M3 VDD Ry ™ A —d1BA 2 s AR H 3K
PIKRE T ML, MSCs 7T LASE R NPCs @, [l
MSCs 7P BE 24400 b s B R BIaIr /e, H.
XFEHE L e nT5E ) M Hmnh e s
1 MSCs EZEHHEMR 7L T8 (bone marrow mes-
enchymal stem cells, BMSCs) . g Wi fa] 7 5t 1 40 Y
(adipose mesenchymal stem cells, AMSCs) . ###% 0] 7T
i T 402 (nucleus pulposus mesenchymal stem cells,
NPMSCs) %, HALL BMSCs fe 2 W

1.1 BMSCs

BMSCs HLA IRy it . & AR\ H R S 2
RO ACTEREM R o FERRE BRI AL S 20 fif PR 7
FAERTE LT, BMSCs A LMk Z R 4n g 25 8y
LR R AN AR AN AR A . PR R
B O TIRBUE S, BMSCs B SIS &) 12 1)
AR T ARz —, HET, BMSCs ZZf# IVDD A4
HEFELL I : (1) AT s R I 5
W ECM; (2) W2 HE NPCs 3851, M NPCs J81;
(3) FTLIANH] NP () RAE RN, $EZE IVDD,

Yang &5 " FEIRSMIFSE & B BMSCs iR IR
IR F o LN 6 FE 1 (TNF-a—stimulated gene 6
protein, TSG—6) [ T 1L-1p 4L NPCs ' MMP-
3 I MMP-13 (93835, A0 7 ECM H AGC A1 COLI
fygeik, [AIIEa] LAH] TLR2/NF-«B i B 0% . 76
BMSCs 1 TSG-6 MI/EHIT , BALAY NPCs Hr 4P Al
F IL-6 Fl TNF-a /K F-FEAR, NPCs HFEIG M, A F
FARASMEE BB R . RINIFSE RIFEIESS, BMSCs
I TSG-6 AR 1R 78 NP 4141 #9 MRI T2 IkUE 55
BE, JFHEM ECM s AGC 1 COL Il &35 . It
W, R ER N IR RS, BMSCs 4Bl LA i 432
TSG-6 KIFEHIRIEN], {2 NPCs 351, ECM & s
75 S AEE ARG IVDD. BbAb, A 243 % a5 4
MSCs Xf IVDD HiRY7#E4T T B — B RS, K
AR 520K HLA VEFECIF R RERG 5 MSCs T RL 0
FEAE RGP T REAT AT . (1) BBAH Y MSCs
TR T AR B RER N ; (2) HERELARRRSS Y, R
il TR AR BRSO R R R R
T MSCs S A= U HER RV, BRI, i
FiifE—2L 3K
1.2 AMSCs

A5 Bl FE BT 402 (human adipose mesenchy-
mal stem cells, hAMSCs) HA5 58 B RS 73-1E FIHE 5E
feSr, HAS s ikE, LR 4 i
LT AR E SRR . hAMSCs 1] DAt a) 5
B R HERI B AE , HE AGC FT COL I Rk,
WX IVDD B2 REIFAER . teah, il
T LUER AN, 3955 VDD AIEITRCR . 5
AR hAMSCs AHEE, ALY E LR 2 (super-
oxide dismutase 2, Sod2) i & ik A [ (catalase,
Cat) PiFPPTE LTS5 hAMSCs 64 W % VDD )
RITRCRE 3 Y (HA RS, RRE-3 1A
T hAMSCs FEIRNAMERTT LIfEE NPCs 3858, M35
IVDD ", DL SCaGAR A, AMSCs 3 ixf Pk [a] 73
RIE . WM ECM B9G . fEiE NPCs BUIgGE, 25
IVDD (B . R, BT AMSCs i/97 IVDD A&
HURIBDFFE 8L, M ASBERIT AMSCs 2755 BMSCs A
AHIN AR IR
1.3 NPMSCs

IR PR (B S A AT B 2 3 E TR . =ML
T3 AR mERAEE A, JUE R T BMSCs F1 AM-
SCs HAEAFFITHAE ', 1 NPMSCs AJ DL -4 i 3218
AR RO HE [E] 285 1 B AR M 2R 0 1, R LA o 3
D, NPMSC H 358 F At 20 6 04 367 O i e A o] 248
SR 5 T A S . Liu 25 07 K BB AL 23
B IE R B NPMSCs, ZE005 S 2 J J5 iR 22 1Y
NPMSCs, & B #R T LA 3046 VDD, {HJ2&
TIEH ) NPMSCs H R AE 5. P TS5 A F T-40
AR HE 8D, HIEX VDD B9y i f bk
T 1E % F) NPMSCs .

2 TR Exo FEIRTHER £ RN

YR yAYT TVDD A 3= 22 PRI 2 A 19 T 4
1B 155 A TR BT S M AT A A7 D R B T 21 4
AL RR ] T MSCs MR EEHEA , H LR & i e
H, A —/NER > MSCs fe 208 5 81 2 0 X S A iR
JIFER, SEGICRAHE ™, Exo fEN MSCs 25505
KO FEEA N5y, B M HTFRMMER . Exo H
BERE AU T2 e, WEZMEMAFT. mRNA, miR-
NA. IncRNA 3GV, AT LAA S 40 i ]38 TR T
R AR Y, AR DG BCR SR A S
B R EZAE ™. MRV, MSCs 43y
Exo HAPUAM .. B . M ECM FEfg et &k,
6 NPCs JAT-RIPER . SAMMGFAH L, i
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Exo YE R TC4MLATT N A 2 i s B g
PERRIREIE A | FEAR I s GO S i AU L il 3 A
Jrfd . SRR MRS 1 A P T LA % A 8
JEE (R SR BA) PV A, Exo BIBLrF)Z AT
P SE MRARASHE ] B TR EE , BINIEEE T Exo &
SEHER SN IR IR 40A . AR ECM P AEFERT . Wk
FEHENR] S, SRR (] 55 A W R A B
o KEESZEFRM, MSCs 1Y Exo 2301418 RNA
S AN IVDD R
2.1 BMSCs

FEXT BMSCs 1) Exo 52+, Shi 4F il BM-
SCs 5 NPCs AR 4% fi U 15 57 J5 & 3 BMSCs 43 W 1Y
Exo ¥h1 T miR-155 7£ NPCs H' 91k, miR-155 4!
454 BACHL, #Ei L HO-1 (K FIE NPCs
MY E M, MEIET, RZcE VDD R, HIt(F
mF, WFE & PK A BMSCs B Exo AT LA 1o 40 5] /% 1%
miR-532-5p [#K RASSF5, #EMmiifl TNF-a 175 519
NPCs #HHfIJ T . ECM FEf# L 4EALTTAR . LRG1
M EZEN, BT LRG Kk, 1ELMB1THEE
6 TR R AEEOR AR . 1 BMSCs VY Exo 7] LLiE
1 f&3% miR-129-5p MR LRG1 4 H11% p38 MAPK
POE, SRR T . ECM R AN ELRAE M1
WAk, JEZE VDD AYEJE 2. BMSCs RIR ) Exo it
A LLIE 3 7 7% microRNA—-199a #1[i] GREM1 FI R 4%
A=K B (transforming growth factor—B, TGF-B)
WAL IVDD B4 ™, [Ait, BMSCs KR A Exo
3% 1) miR—194-5p, 38 52 FR il 2 32 AR M SC I F 6
e A A i R 3K B8 I F - o T T A9 NPCs,  SE 2%
IVDD

BOFTIBFGEANTE T IVDD [RAIT LS . B BMSCs
Fe VB Exo 153 10 cire_0072464 i i3 35 4 Ve 45 &
miR-431 Fi8 NRF2 By2&3k, o 4 il M (a) 4% 40 f iy
BRIET, AREHE NPCs M35, A7 ) A 5] 25 200 A 1) Pk
2 A AT LE i RS cire_0050205 V4R 4L miR-
665, i GPX4 FKikk K IFAEHE NPC F715 . #04H
ECM F&f#, W% IVDD FOVER] =,
2.2 HAth MSCs

5T BMSCs 43 1) Exo, HiAth MSCs HIHH Exo
WRIEEAT E A0 VDD WFER . 552 a8 T iRR
B9 8] 78 )5 1+ 41 ffg (induced pluripotent stem cells de-
rived MSCs, iMSCs ) J&—Fh FE AU AT HE B 6 () AN B 2
KR MSCs, iMSCs 1Y Exo H i B & #£ A9 miR-105-
5p AL T camp FE 5K BE PDE4D 7K PR
WG Sint6 W, i REER) NPCs IRE TG F1, IR
58

FHOCTIRE . 5 BMSCs AHEL, #5052
Mg (placenta derived MSCs, PLMSCs) ¥ HA5 JCFR 143
TEsfE . IR RO AR A S e et . iFge
HY, PLMSC Bt st R i o 22 a8 in e 1 JH: i) g
PR sr e, ITTRERS S ar ) 1 . 3840
64 NPCs ™ Ak, XUZ4r T2 Exo A 1E R KR
5RO, AT LB EST IVDD BIGYT, 1A
antagomiR—4450 ) PLMSCs K51 Exo A LAZEAR YN
B NPCs 9303, FEARPIEESE TVDD P FHA T HA
MSCs 1) Exo, AMSCs K1 Exo fE i # i i NPCs
R AR EE D (AGC, COLII Al Sox—=9) Y mRNA
ik, MR SHRARMER AR B

B H 2, MSCs IR Exo A PLEAM . BT
% A ECM BEfg S ARG A, 0 NPCs P T21Y
YER . H Exo A EBUN MEHFEA . SRR
FUIE R 29 AR S 3, B 4R Y7 IVDD
RRTRAY Tk . IR, SEB0M, Exo FPRTAA HOIL
ARG A3 U0 IneRNA 2 5 NP (B E AT . SR
FETE S TE S Exo B IncRNA S IVDD (RS
B, fERRMBETE T, RARME SRR Exo B
AR ER 1, A kR B B4 R T VDD &
k.

3 RE5RE

I RSN FIIAR N BFGRF, A OG MSCs & Exo
FIWFSE A VDD B 3G Y7 TFRE T HA B R r
], AR SCRUER 73T MSCs M H: Exo BIGYT rEs
XFIVDD WIALE], T T HARRASHE ] 3697 T i
N FH

MSCs A L3k NPCs, H. MSCs FUFEA AT
PL3 A ECM 843 AGC F1 COL 11 By 43 b, MM fal
R, RIS T UG R AR [R]85 1 SR 5 T NPCs
RS HE 143 Ak, A NPCs A T F S RE SO o I
Ah, NPMSCs i HLAT M 57 IR AR HE ] 28 45 B A 1
e Sy, L HASRIER MSCs T BARHY, DI T40iE55)
WMITAE Y Exo IRBUIN . YERIFRFA . SIS
PG AEIIAYT IVDD Al B4y, H Exo E
A B BERE X5 R B AR KR 25 8k A
P, WFRRI, Exo 185 IR AR [R]85 32 2 o HAL
6 1) RNA SRR HPUEAL . iR TH ECM R fi
PEBES R, 0 NPCs JET- B9 .

RGN, MSCs K H: Exo JAJT IVDD 38R =
ARG E . RIIFRIERIBESE . MSCs AU
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