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TEMMEFRAE IR b AR, PERE T A0 AR AN
R, (BT T AU A AR I A S TRt T 207
T B LB, 18] 58 5T 21 ifd (mesenchymal stem cells,
MSCs)KIE) 1z, H&Zm s he g iyge /g,
A 3E e AR AN E )17 3 AR S e e o T B i
A4 AR CVI3Ak k£ 5 PN Bz 411 (corneal endothelial cells,
CEnCs). flE & 4lifi(corneal epithelial cells, CECs)
DA K BERE [ 4 fifd (corneal keratocyte cells, CKCs), 2
HZWMBEREE; @M BTSG-6. HGF, IL-105%
6L PR AR R A TR L AR HEBT R E AR A £k
ST THMIIE N, A RO R AE, B A I fie
PEWIREL O BN, K T4 (epidermal stem cells,
EpiSCs)[AIMSCs—+ EA { I EH fZ ki e, &
B2 AR BRIz —, B BARIT R
Il VF FH E A% S 2 sk A B 2 U, FIMS Cs
EpiSCs At b FURE & AR A IR R B 2R Ae. ARLR
WA T SRR EEM A . EE I RAR
KPR, TEAHIEIR 1 oFfia YT IR A RS 7 1) 18] 72 BT 148
Ji Y e A PR AL, FFX A KEMS CsTE M B &2
ST AN PR AN A SR T T e, DA LSCDRY
R e d AR I R L B 2%

1 SRS TN O S AHE

ML T4 (limbal stem cell, LSCs){y T fill5iZ
LR IX ek, Sk FFCECS AL BB 1 S AR T 4i ).
FERTHIA TAE T, AR XTLSCsH & T K 5256
W9, KIMHARFHEFREp63 . ABCG24 ML 141
IR MK 3/KI2FIC43 5 F R T Jebnibily, ks
KHLSCS E Y AR R U BT S S i T 5200
TCHERRLOL SR Z ALSCs Ak R i Br i B AN, B 1)
FA R SR I oAb 2R L B A, T JE 1 LSCs
] F RS SRR AR e T4, s AR 6 B i
TR, Ak f s W v S bR e el 7).

LSCD 2 —Ff LU BRI e 25 BRAk A Rk i R 2%
i, HZAEJEH TLSCsE M/ RE T I, 23
CECsTaZS R ™.  LSCDAIRHLIE S Ay e KAk A G K
PAFHEWIF; Hoh, SERMER R WFE e R £
MR RBEARR . ZRIENMEEE), FREEZ
i F A . IR SRR /b KA (ocular  cicatricial
pemphigoid, OCP), & 3Ci-2y5itb 25 5 1 (Stevens-
Johnson syndrome, SJS). HVEEM:FR K IRFEAMFAE (toxic
epidermal necrolysis, TEN)A55 | & B8 1 4 AE FZF 4k

2

TSR, 1EALSCsITS . A BB AL A Ak S ekt I
ﬁ@ﬂﬁ [20~22].

FHOCHFFE I, RO HE R SR LSCs il H A LSCD
IRES IO e i 268, ARLSCsHH
BCRIRYTLSCDIW T #E 77 ;  {HXUM % 722 1) 8 35 (an
SIS, OCP4)H ik = AL ATC G H, FAARRAE R
Al E AR AR, F AT I S e HE R B A AR
KRR Y D, B I BELSCs AT LA AR Y
B, AR EAMSCs A LSCDIRF EA H
Kke., HIGIF R FEAH 2 (E ) — R
TMSCs HAZMAR MMM, KIFEZ 15 10he 1 fE
HEAIEAE . R TCAMTTIS, FIFHMSCsor b sk
#Eyfd (extracellular vesicles, EVs) ., 4l PR 1554 W6 b
YRS IR E T AR s ),

2 IRYY SNSRI ] S T4

UTAER, MSCsIAYT A PR i BIFE U il 25 1 e,
Horp R E A G 8] 78 5 T 40 M0 (umbilical cord me-
senchymal stem cells, UC-MSCs). Z#&T40/fi(dental
pulp stem cells, DPSCs). g5 AUE T4 ifl(adipose-de-
rived mesenchymal stem cells, ADSCs). ‘B 8[H] 7o/l +
4f ffd(bone marrow mesenchymal stem cells, BM-MSCs)
B4 0] 70 5 T 40 i (hair  follicle-derived mesenchymal
stem cells, HF-MSCs)HIi75 2 A8 T 4l Mg A I se 5t +
4l ffd(induced pluripotent stem cell-derived mesenchymal
stem cells, iMSCs)%53E A IR IR 41 (# 1). HBM-
MSCsHAE R =Rl . S5 DL 3 WA PR SR
#, LEABLRY T RN .

2.1 JBFEAISER T4I(UC-MSCs)

UC-MSCsKil) 3z, AT I . B digl.
R A B ARE, FLBOb B AR R A e R %
MR B B BB RE 91, BEH 58 s 22 i 4141
AR RN 7, [l Bt e L B 38 A S e R S ThRE, BEA R
il JEARE S AN HE R BB, YR A IS AT
PRITUC-MSCSTE I A5 52 ST A ZREAL N ], IF8 4
R NI B H A TR 2R AR R, Yl
B8 5 )15 5 UC-MSCs 43k CEnCs, 146 iF
TG AR IR PN 2 T RE R A 0 i A U AE R, il
PR AR I A R Al

LiZs A B — R ZUC-MSCs I 5 IR 2 43 Ak 1%
H1, HHIEF N ECE AT AR T 3D TEN R &
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Figure 1 MSCs and their secretions in restoring corneal function (By Figdraw)
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Table 1 Types and characteristics of MSCs for corneal injury repair
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T A EETRROLTMORASIE s i, e EAICNCICRERIIL
(u} NE=VA kAl - Erd v S §E= s ZN N7 g}
THR A8 AU RABIEAONE % SCRCsRR TR G 2T R
wwgem g S PARRUOREIE e neom soigoromek  mmseng, ooema
Tl myr 5L FLELAT S0 i Sk 130311
WEICR A AP TRASIEINTN - I ISUNRAE SR AR AR,
AN M RRAEEH AT R MU e RIS 1 S
MR B A TERERK S TR AT Bt [IRIIRBIEEIE
WL i T 4l i(induced pluri-

s sl . .. JCBRIAGEGE S, SEIR T MAMSCs  potent stem cells, iPSCs) 2
weziera gy e DIIVERITERE s i R R (et R AR,
Wi i AR R s o s ORI SRR, B (36,37

Tl TR e s U BRTIRIR T AN, AN AR, RO fIE

Rl i

AR T AAMSCs NS T BETHLIMSCs I E A S
ik

CRENITRIR AL, S B AR A AR A s IREE L. IR =B BB S RE T A AR
IERYIESE, NETESR B IR AU R, Agha-  WIMPRIE G SERBIETI R =YL, R
mollaei® AN“FIFIUC-MSCSIERF AL [CRIEHE 72 185 PAINER AR B . DU A 2 2 Sl e U
FiTAni s A LU 445, RISl SRR, N R UC-MSCSTEMRBIHLE R b Z TN A
PES AL, HEsh A ST M FefbiaE.
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2.2 P T-4ilDPSCs)

DPSCsiZ i T, 5CECs X CEnCsTEMNG A
H FEA RIS, DPSCsHFBGE A AR &8, Al 7E
PR 8 T BEAE) T AR AR A 20 e 2 A i B
FEEANEF, SLUGEHUKRT43 . KRTI2, KRTI14, PAX6X:
GAPDHZEHRERIIREA LN, i RT-qPCR . Hyz]
fEfWestern bloti R, TEAEDPSCsTE fiBEAEE H (17
A 1. 455 R DPSCsTE L K St/ F R (A ik
WA MY SLSCs I FH 2. bRaFAHESN, 1 ik
Ri 72 550F F DPSCsth R B 5 LSCs I UM IE A HFAE,
XLEZE A DPSCs EL 4% (A LSCs ML it kg, g
YR A REAE 2 AR Al TR R L S Bk . A T
JEDPSCs [l f AN 434k, 15 58 5256 ) 130 20
DPSCsHi FRAE /b g dbrh, il B A SRR i H
AN AR, ANLuzuriagaZs A2HIESZ, DPSCsTEIA N
AN AT HAE S MCECSs, (BTSN EIE S RS2 |
DIREATE 5 S A ECRARS SR BR M. XTIk, Bosch%%:
N7 82 3% H ADPSCs2E Jl.CEnCsiA Y7 LSCDF)
g, JF R —Fh g R T oAk i i i 434k O
K (E2), BNSCKDPSCsifE S M 205 T 41 i (neural
crest stem cells, NCSCs), X5 NCSCsE M5 H
AU, S5 L, % T A A i A b

AN

B 2 H{KDPSCsHi 4 fkik#e Az i CEnCs (/< [%] i Figdraw: fill)

BRI e

TCEN AP I R T, I H IR S e Wi
TR MBI R Z R, <Pk NIRRT
DPSCs 14 ffi E 4 FFAE 7 S 4R 1t 10 R B

2.3 RIS T-41E(ADSCs)

AVR PG FNGAA N 53 B IF 1592 ADSCs, i it
HIKSLIUE L ADSCs 5DPSCs—#f, H & Z ik
T AR RS54 T, ADSCsFIDPSCstREs Mk
NCECs. CEnCsHICKCs" ' {HADSCsfyFREU =
DPSCsHfINfiE, A LU L i8I i i Dl T AR 5545,
IR A BRI 3E/N. 73 46, ADSCsRERS 1t 5%
I3 WeIE AR A WA I /AT AR AR S BRI (platelet-derived
growth factor, PDGF). Ifil%& N 4 K [FF(vascular en-
dothelial growth factor, VEGF)Z: £ A4 KA F, B4
B PR EA . iHEE, IFRERER A R . B
R &, ADSCsy= A 15543 A 20 i 4 bk 6 o] i
TCAEIETT SREM, DT RAEARR 1l 1955 20 L 7 | e 1
I U IRE 4T S8 R 1),

FTADSCsHy LR Ly, 25T A BAIE i A B
PS5 2 45 5E 3 T LSCDYRYT I 2 0 nl 17 A %
Pk, BandeiraE AR —FMASNMIEIT I, RN
FIHIR 5 EADSCs o4k b Rz tHA0 Mg, IS 20 4
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Figure 2 Two-step pathway of autologous DPSCs into CEnCs (by Figdraw)
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F B S R AR TR F e, Bk ket k
FRUABE IR 2 L it 00 A b B2 A 0 ) 9 S
N5 ZFFESR IR T RSN ) 40N A ) S 3R e TRk Ak
Mk B M. GalindoZE AV SR A2 T ADSCs
MR SR TE, DA 4Lk ADSCs M &
WO /SE A LSCDRR & I AET AL B AAE X B, I
DVZIX IR AAE VL, S0 F BT A A T AL, Rl E
CK3. E-cadherin® i [ ARG Y FICKL5 . p6345£i
BT AARiC ik, X se4 o ADSCsI 5543
W R, Park5 AP REBRAZ, A FHADSCsHY
401535 (conditioned medium, CM)JRIENH T L Fbe
itk fE(EI3), A BICMiE i FiArhEGF . HGFAERE
BT FIMRIIL-18 . VEGFAE R IEA Bk ek b i Ay,
HEBHADSCs I 7 RN IUK IS A AS A, HLom iR H
AWML EEE. DL ST B A A R R e 4 i
J7Ik . RSN L IR IR, JEFSEIEADSCSIRYT
R, BAFEELSCDIRIT R, MR IAR 2R
e =

2.4 iR sER T-40iE(BM-MSCs)

A3, BM-MSCsIHHZ [0 4L RE S e 1815
Fitk, BHRCNIREBE R #UE". BM-MSCsH
TR CAE R . HLRIRAT R RS 1L 5
T HAS T B 35 R (#£2)*>% 5 ADSCs—FE, BM-

MSCsHIH 4 TG T T BORAE IR R S 40 fa 53
AR, AT 55 W ER, BIiE 5 I TGF-B
PGE2% A Tk /> TN I 34 58 S5 DC AR TG Ak, 3 1 i
EAREAIE AR, AR BRI BT, 7 ik
BM-MSCsifi i PKH26 b5 i iiE 32 H = 3 S A 42 2k ff
JEFE RS |-z 7, WEPBM-MSCst&/r L HLSCs
R A S 22 — D¢,

FER BRUAA e il v R 3, 25 6T 1 B 1 4
BM-MSCs ] i Z 8/ CD68 E WE4R iR E, R TNF-
o, L2554 RIFF KM VEGF K, a1 0 il 87 A i
I I N A i AR BRI A BM-
MSCsAJ 3 15 G2 IR 15 (A1 il T 20 15 £ AN D C 4 i g
POV SR RO, (R ISR B H A N CECS Y EL%
UEHE. HeBM-MSCsTELT4E 8 (I S 485 1 B 20 it
BRI, AT IA A BRL i 5 5 H Keratocan,
S 5MBEREFIER, WFSBM-MSCsELA I I2 40k H
£ AR s S8, sk, BM-MSCsiy4rkfie 1 552
IR ZREAHDE, 2MBM-MSCsAh T BA5 47535540 H 20 A A
TR B R E EREEIT, TTLLRE 43 E CECs, %
ZHHYEAER DL ERET ARG F BTSSR
FEAN S 12U AR S A R B BM-MSCs7E IR &
A2 v ELAT it ) S e VR T R AR

BT 4R N R A S A B i R H S Lk
G HE R, HORBZ I TR IR T MSCsHy HA P
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Figure 3 ADSC-CM treatment for corneal epithelial injury (By Figdraw)



N I

# 2 ETBM-MSCsHfBIEE SR Y

Table 2 A comparative study on the use of BM-MSCs in corneal repair

JTik MR Hro BAR (sl gk 225 3Lk
R S RKAMBM-MSCs 5 H B TR 75 TR 30% K&, KeratocanRik
e scorbi e, KBRS sk e
P, o o L1 R 5
ORI AL TR G R A WG, 6 B8 S8 e 1 4 F6 [50]
TESEMSCsil i gz 7 - PRI 5 REAMRI A 5%
HJFESS FHISAE . M AE A AL S IR iR A 108 T A2, TL-1B/TLRAZE IS N [52]
- " . U RO NER-FHIRHB 2447283t CRFCsREI &R 25, a-SMAFEIA
i 3DESE 3DMIREEAL, SIS i%?%MHSC, o R s [53]
F —
g S v | EE B RS, T < 5 e adti gl R /D, CD444EHA/MSC-S
URSES BEE % e et L DRI [54]
WAHMET ANIBMARIAYT N B DI RERE S ZHhCECsHi R hCECsHFEIE N, {45 [55]

a) HA: & W J5ifik (hyaluronic acid); hCECs: A5 Fz 41 fitd(human corneal endothelial cells); MSC-S: 8] 75 /5 41 ifd 431 2H (mesenchymal stem

cell secretome); CFCs: ffi IR £T 4k 41 ifd(corneal fibroblast cells)

EGF. CK3 p63
KGF. VC =

\ BM-MSCs .

ety
e
S

BRAEAE

Transwell H1Z 75

A s
7

R BiE -
A'\%; (_'% = @& s

. - REERMR

BIRAIR
.

AR

B 4 MEBM-MSCsitETECIE Emibetiifali. AM: £, TEC: 441 TR AR K t Figdraw#2 i)

Figure 4 Construction of BM-MSCs-derived TEC for repairing alkali-burned cornea. AM: Amniotic membrane; TEC: tissue-engineered cornea (By

Figdraw)
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20 ML IE T 14 5 2R R A M S Cs 8 A A R 14 7 J 1001,
BMSC-EVs#imicroRNA | & F AEE S S>, TR
PIEFA M5 S ThfE, TR LR S HE R XU 1, Lisk:
N 2HRBMSCAMIMA (exosomes, Exos) R s 1 9
JEEE A /N BRI RE I JE T VR, 798 & BIBMSC-EVsHr
miR-125a-5pREAM i & A A 09 PN ST I R 8, 38
PETHCECsHG 11 . HEFH AT HE J1 Kk DK, Saccu?
NG5, BMSC-EVSTEASMEIE#EhCECS Y43
FUA G, RN RETESY HZU P IL-6 KA R T o0 K- |
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MV A R P LA BSOS S ST AT, R - R o
JRBEIRE, I A i (415).

2.5 HAd FE T4

HAHF-MSCsEMHORIEEE . S sk mch
A IE A FRAR AR I I 2 —. HF-MSCsZ& I3 T3 1352 1Y
AR S5 AT 2 20 M 4% 10 BE R 5515 3 i 4 Ak S CK 12/
pax6 FAMEFEANNG, ELREAELT 1 8 I BT i 2 2 fh 5
LR R 2, HOEShRic sy 548 &, %
F ZLSCD/MNRUJE il 8 235 W /A B4 OlszewskiZs
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Bl 5 MSC-EVsf&4d /i 05 1 (4 [ B Figdraw 2 )
Figure 5 MSC-EVs repair corneal wound (By Figdraw)

ABHIESE,  HRBG 76 Kl IR I HF-MSCs B 5 1R 2 701k
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LZAWE S

HF-MSCs Al i i % b b B 5 5 IR 2 1 K
AAVER, IABEIRYTIFRERHAS, TiMSCsFEE Hom
AT 1 SR B C O B BRI . RNAY
¥ B /RIMSCs i 3k Hox X536 IH, - HEL T 5 G2 fh ol
Titig, iMSCsifl it o AR TB G b 245 55 Ndufs 43 P bR
/NERBIRGCTE T R 5L LI RED); Tang AP7HF5E
K, HAEGTRBEKEERZ FEAIMSC-EVs ] I A5
FH 5 TRAM2E (13R35, [FZAEHE I R/ & &2 41
TRRIE L, (e A. JUFIMSCs/MNMA IS % 5
HAE B I B KW 1, HAE A g BU%
AU 577 bR AR AR

3 MSCsH R TiPLE

AR ARG S AW MRAE RN . AT
AR S B A — RSB B, fEiE Rl i, +
AR AL HELR o — R AE IR 7SR, SR, RS A2 i
TG R RGN PG IR T LIRS . ok k

FEINRE, WO T AN FH Y 2 B RS 2 — 1, KEaFsT
KW, MSCsHTPETHTTREEXT AL HAE RN 4340 Fn
% SR FAG I S HES) . 3R Y R 8 5 40 )
Fefuh . PTVSPER T4 . Tregsii4a LA K EV st i P
Oy AR PP, S R0 ) G SN Aot BE s, IR
AN SN ROAEE, 2 B T RAEFAL e A
5 ([&16).

3.0 FETHNIRIMIE ) Gy ) 15

3.1.1 CDS80 #5465

CD8OLL —RIAFEAAAETMSCs4 i |, nr
H Al 40 ML) CD28 . CTLA-4FIPD-L 12550 &5 A 45
1067681 gl AR S K T AL B S e IR B AN ], CD80%
FEDIBEARR], NS THMERTECD28%, A, AT Tl
Mg AL R sE, BEW S| & RAE R 5 Tregs K I
CTLA-4%5 4, W g & 0. Mittal s AU HIESE,
MMSCif it F 1 4> FCDSO EL 4% 5 Tregs HLAERT, 2
W Tregs tEASAEYIFRALAGIZ I, 3558 FEXT Th1 41 i 4 410
TITIRE, MK A RS AT ) A7 I [].
312 FEBEAHEEM

Coulson-ThomasZ: N2V H, YUMSCs#: 7 T 40E
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Figure 6 Immunomodulatory mechanism of MSCs. M1: M1 macrophages; M2: M2 macrophages; Thl: T helper 1 cell; Th17: T helper 17 cell; Tregs:

regulatory T cells (By Figdraw)

VERO AR MM, 225 o 5 B A HA L i 52
PR 26, N Tregs 4t i H2 (LR A 5H 10 S 48, kst
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A BGIE T MSCs Y Jmy s (5 FH X T A B RS ATLAT TG 2 1 4
b B R A AL

3.2 FEFnlEVEANNR P -0 T e
32.1 TSG-6
TSG-6EMSCsIEEHL R =2 —17), HFIEA
{32 TLR/NF-xBf5 538 45, 8 SMSCsHIfit 7 5% 1
. FEEERAEIREE T, MSCs3:TTLR/NF-«BfF 5
g FITSG-63%3k, 1755 E MELN A2 R M 17 |q]
PiRM2E I AL, I E R TNF-o 5 1L-67K 7. 1
TRIRARFESME T, MSCst] LI R TSG-64 kK, B3
U/ RS T CDAS e 4IRS, Oh&E Ao fF
FEUESE, 76 MM Z b2 MU i e, B A

8

TSG-6REW A M AL IEIL-6 . IL-1BTE N AR R AT
PR CXCL1/CCL2%5 b TRk, ot kK #,
21 A\ TSG-638 1 FEMMP-9f i, ARIESE T
JEIE R AR P A 3 . Figueroa-Haro5 AU77VRI 1 3 [
HARMGEMSCs, fFHATERIATSG-6, TEMAMEIAEIR
B N BESRMSCs TR ML RE . Ko%E NTSIFIH
TSG-6 1 Ty i At 08 14 B A 200 /I s 4 L 2 £k Ay s 7k
F-FIAMHC 1125, B220TCD11b™ 1y 4Ze i il v 4 i,
XS 20 A RE A% 10 T T 41 M B 3457 LA S Th1/Th1 740 2 (1)
434k, INIMFE/INERIAR NI 3 G gt 27 TSG-61 ) I
5 1 /N BROGT A IS AS AR HE S B A B i S E I HEHT
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Figure 7 BM-MSCs secrete HGF to promote immune tolerance and microenvironment remodeling in corneal grafts (By Figdraw)
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Current clinical treatment for limbal stem cell deficiency (LSCD) relies mainly on allogeneic transplantation, but the lack
of donors and postoperative rejection has resulted in many patients facing treatment difficulties. Mesenchymal stem cells
(MSCs), a class of adult stem cells with self-renewal and multidirectional differentiation potential, are widely distributed in
various tissues, including dental pulp, adipose tissue, umbilical cord, bone marrow, and hair follicles. Due to their
autologous availability, the ability to differentiate into corneal epithelial-like cells, and unique properties of mediating
matrix reconstruction and immune regulation via exosomes, this approach presents significant potential in treating corneal
diseases. These characteristics establish MSCs as a crucial approach to tackling the combined issues of donor scarcity and
immune rejection in patients with bilateral LSCD, providing an innovative alternative for the functional and structural
restoration of the ocular surface. This review systematically examines the roles of recent advancements in research on
MSCs derived from umbilical cord, dental pulp, adipose tissue, bone marrow, hair follicles, and induced pluripotent stem
cells (iPSCs) for corneal reconstruction. It analyzes and compares the strengths and weaknesses of different MSCs in
treating corneal injuries. Various research groups have systematically addressed challenges such as the scarcity of cell
sources, insufficient mechanical support, and the risk of immune rejection through three dimensions: cell function
reconstruction, biomaterials combination, and technological pathway upgrades. However, the long-term survival and
functioning of transplanted cells in the host’s immune system remain significant obstacles in the application of stem cells.
Therefore, the immunomodulatory properties of MSCs are crucial to promote their in vivo differentiation and participation
in ocular surface repair. This article focuses on elucidating how MSCs regulate the expansion of Tregs through CD80 target
binding and non-target-mediated cell contact, as well as the secretion of soluble factors such as TSG-6, HGF, IL-10, and
TGF-p, and the delivery of regulatory molecules like miR-22 and miR-150-5p via extracellular vehicles (EVs). These
mechanisms aim to restore the balance between Th17 and Tregs, providing an in-depth analysis of the immune mechanisms
involved in MSC-mediated ocular surface reconstruction. This review discusses the challenges encountered in the clinical
translation of MSC-based therapies for corneal diseases. These challenges include functional exhaustion resulting from
chronic inflammatory microenvironments, variability in efficacy due to source heterogeneity, inadequate differentiation
efficiency, and the potential for postoperative scarring. Current research is focusing on innovative solutions based on
engineering technologies to mitigate these bottlenecks. The research includes the development of engineered EV delivery
systems featuring targeted modifications, the loading of functional molecules, and the adjustment of surface charge to
enhance binding to corneal cells and improve enrichment in inflammatory regions; the preparation of microneedle arrays
for precise and sustained exosome delivery; and the directed differentiation of corneal stromal cells in combination with
gelatin-based hydrogel scaffolds to construct biomimetic corneal stroma and reduce fibrosis. Recent research findings
suggest potential future directions for the development of MSCs. Based on this, the article proposes a new treatment plan
for LSCD utilizing 3D technology and engineering combined with MSCs, aiming to overcome the current limitations of
MSC therapy. This work aims to disseminate recent research on ocular surface reconstruction utilizing MSCs and MSC-
EVs, facilitating comprehension for non-professionals and encouraging discussion with leading researchers. Through
ongoing innovation and collaboration between academia and industry, we expect the development of more efficient and
clinically appropriate MSC-based treatment strategies.
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