e 40 i 25 024 24 4%  Chinese Journal of Cell Biology 2019, 41(4): 561572 DOI: 10.11844/cjcb.2019.04.0003

M EA, BB TYERFR LETREEEATITAHMNKFHAE
FHRIEIT AR AR, FARR N 28 ) T XES B LR T/ R mle
(MSCs)t8 ZAF A 6y ks Fedb b i 50 . BN — R 9|9 AF R, RGBT
T MSCs£IZ T A A 49 4T A, 322 T MSCsARAE SRR 8 IR
JI#4 ¥ 9 14 (plasticity) 2248, FFF 6 148 T MSCsh K JE 18] 6948 ZAE A £
L PRI e94E A, - T T 4m IR A% (empowerment) A9 HE RS .
http://itm.suda.edu.cn/html/direction/P11/060112.html

B8] & R T AR FEE R FE M R iR a7 P EY
E AR IR R A

Tmw' fREE LB IE HEHT
(PR RSB L8 9 5 BRI AL, o R L A2 50, o RIS A2, 138 200031
IR WY TR R B AU IR 22 S5 A 7 L 5T A S 38, MR 7R P BE 0 FEBR, SR, J 215123)

WE AR T @8/ AR 40 (mesenchymal stem/stromal cells, MSCs), & T H Ak 4% 49 % 7% 8
PR TG RE, EBFTATER. BHEMWAE IR, 2AARIBIRBAR R T HENT
IR % 64 s JRATE 5 A B2 ) F L MSCs3ARARE T vA4p ) KJE, Bk mit &, BRILE T RIFH9 25 A AT
®. MSCsifl4% KBRS, BEHRRF XARS, EAhfmE, £ KER TR T, MSCs
A WL EMIRIE, AR XA A TR A B IEF AL T @A T, MUk b, KR B T e R T,
MSCsifi it = 4 i 4rdloF. A KB F. BEF. AMRABRBZ WS, i S F 5 ity
EA. W AENE A YA VA B RIE KEMIRE A B 4. BATAIRE L IR 4 A T e9MSCs
AR AR S AR B A RE. Bk, MSCst#) %2 B P e 2 KE B FiR4E, RELS A B R X —m AR
T4y, B b, RIFEMIASL P KER T a9FP K. K, MSCst§ AT AL X AT, ZXEE
Bott T IS R AANIAIMSCs 2 %5 8 AUk, MSCs5 K JE MIRBEAE ZAE A 69 22 /% vA B FAMSCsi4
57 K E PSR R 6 I RILIK .

KR T AEM SORE; BRI IR IS

Immunoregulatory Mechanisms and Applications of

Mesenchymal Stem/Stromal Cells in Inflammatory Diseases

Wang Yu', Xu Muhan', Zheng Fanjun', Wang Ying', Shi Yufang'**
('Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences, University of Chinese Academy of Sciences,
Chinese Academy of Sciences, Shanghai 200031, China; *The First Affiliated Hospital of Soochow University and
State Key Laboratory of Radiation Medicine and Protection, Institutes for Translational Medicine, Soochow University, Suzhou 215123, China)

o [ERL 2 RE R AT H GE S XDA16020403). [H 5% T AR 1H KI5 H (GHHE S 2018YFA0107500) [E ZRHE#BEE 4Gt = 2015CB964400)F1 [H 5
ERFLE L S (EHE S 81530043, 81330046, 81861138015, 31771641, 81571612)% B )i A%

*EEH . Tel: 021-54923350, E-mail: yufangshi@sibs.ac.cn

This work was supported by the Scientific Innovation Project of the Chinese Academy of Sciences (Grant No.XDA16020403), the National Key Research and Develop-
ment Program of China (Grant No.2018YFA0107500), the Ministry of Science and Technology of China (Grant No.2015CB964400) and the National Natural Science
Foundation of China (Grant No.81530043, 81330046, 81861138015, 31771641, 81571612)

*Corresponding authors. Tel: +86-21-54923350, E-mail: yufangshi@sibs.ac.cn

DX 2% L i B (1] 2019-05-10 14:09:32 URL: http://kns.cnki.net/kems/detail/31.2035.Q.20190510.1301.020.html




562 DU A A

Abstract

erties in immunoregulation. It has been reported that MSCs possess encouraging therapeutic potentials in treating

Mesenchymal stem/stromal cells (MSCs) have attracted much attention due to their unique prop-

various inflammatory diseases including inflammatory bowel disease, graft-versus-host disease, systemic lupus
erythematous and organ fibrosis. MSCs employ multiple mechanisms to regulate inflammatory microenvironment.
In general, MSCs are thought to enable the remodeling damaged tissue microenvironment to a more regenerative
one by suppressing vigorous inflammation and secreting growth factors. Mechanically, in the presence of inflamma-
tory mediators, MSCs regulate various immunological processes including immune cell migration, proliferation and
function through the production of immunosuppressive factors, growth factors, chemokines and metabolites. Recent
reports even propose that apoptotic MSCs can be immunosuppressive. As the immunomodulatory capabilities of
MSC:s are not constitutive but rather are determined by inflammatory cytokines, MSCs function can vary depending
on the levels and types of inflammation. Here, we summarize the current understanding of MSC-mediated immuno-

regulation and their interactions with surrounding microenvironments. We also discuss the advances of MSC-based

therapies and related issues in treating inflammatory diseases clinically.

Keywords

RENS B R T B IR AE — 58 2510 T 40 Ak e 3 At 4
IO P A 73 A 200 308 8 A PR g M, 2 TR e 4L 2
SEM RGBSR, WA A he.
ZReMERET M. CAHBEY, THMANAFE
FET RRGECHE G )L, BAFAE T e M 1) 2 Fh 3
B, ENEERFH SRS A R 15 5 h 9y i
TEZMEN,

AH BT HC A 4 i, TR) 78 J5T - 240 /25 o2 40 i
(mesenchymal stem/stromal cells, MSCs) H _I tH 2860
EACRBEE ORILLAK, 1531 1 8k 2 1) B Al A
I R 2= 22 R 2 5 I % . MSCs i I i -3 IR 2
MR MK, |2 AT ahE. TEIsE
ZIHL . MSCsZ T 70 B AISEHLURE 9 1, JFR
HARSRI BT AE IR ) JR AT A . R 4t B AN
BE MR EIRE ST, T MR Z A R R EE AR I
RSN A AMSCs A2, A1, HATMSCs
VR VR B 32 S TR AR IR 1K DL R i [B1 5
VAT AR N 4.

BT HZ Wb fE 71, MSCsTU A T2 S H
T 18 B ARAT YR 16T, JF RN e
L2 i B 4% (cell replacement)” ) 5 S B H VAT 2L
R B, FIHZIE. o FhidEAR, FF TR,
HEIMSCsREEAE— @R E DB I B2
2R, ORI TR B, IX e A v IMSCs R R J I [A]
1738, IR A RO A B A2 B A 2340 P
[ B, TEVRYT WO AT AR AL . o JULASE BE 0 AT 38 3 55
T Rl R I S 36 vh, R AT R IMISCs K I [ 3

mesenchymal stem/stromal cells; inflammation; immunoregulation; clinical trials

FAAE, B0 H TS A, &, MSCsi 5 5% L1
HEe R HIEITE Y. X37R, MSCs AU ALK i
T A2 A5 20 L S T 4 AROR R A LR IR T
TER . ERANBIBIE TR B, 45100 R L M S Cs BEAR B
SRR 70 A B AT, JCHAE RO GO B (4%
™, MSCsHEWS 7 W K2 AR 7. 4 2 A
AR 748, T AR AL ) SORE T B, a4
PRI BELAN 74k, A2 N B2 4D . RSCET 245 400 i P TR
G HETE DL S A0 M A o p B, AT A A4 i it
RE(cell empowerment)” (177 2, 12N P U5 1) 5095 48
JH0  ZH 2R R 4 i 4, R R 2 AR B R AR AT

BT RIEE AL B AME S R AER, B
JMMSCsxT o MM 4346 G 58 3T A0 D) RE 1) 9
KWHAER, MSCs L2 sl Dy e 2 ] 21 1 B 46 #2 1E
YIHi1E = 7 (graft-versus-host disease, GVHD). 77 %
Rl R 2 B RAETEBR R IT b, JEIUE T4
NI BCRCT . A8 J&, MSCsH % 2 1 7 BE
AN AR TR AT 3L — BANAR (1, T /2 B A0 (1) S AL A
SR EE T R R E 1) IR AN FRAEMSCs /T 1) e 2 1
R, KA BT S A T B T MSCs R YT BT R
W&o FEME, FATERDS 1 H AT AMSCs 2 115 7E F 1)
R B FLAR ML, K5 5 T H LR BE X MSCs
FRERs2m o [EIE, FRATE L4 T MSCs I PR R H
BUIR, $2H T HRAMSCsiRTT 1IHT 2%

1 RESEMSCsHHEEEH
KT W, MSCs T LT £ Fiik /2 4% 4
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i (R, MR E 21697 2 M R SE
PR UIGVHDE, RGP BEIRIEE. £ R MmN,
PRE A YA, SORE T R S R, AR,
MSCsFIFEFHFEASE — RANAR ), 171 A2 4% 52 1) 4
PR 7 Al B AP (AT . BT RO T, &
REAR A H R A ARk, TR ARE O 358 vh 4 2 2 i
MG T HIThRE . ARSI shAAR L, HRE
SZMEM S Cs S 2 1 19 1R 45
1.1 MSCsx} G ZMAmpAT

MSCs g i 8 ik 7= A 22 P PR 5 52 1 5 58 40 A 1)
WE. TR ThRESE, TR M 4RE 1 AR (B,
KB TR, 2 R0 56K G2 g i an B g . v
Fr RN A . BB AN B DA K A 0 T g A e 2 4T

L W TEGE MR 5 SRR A AR A, 30T LA MSCs i
0, 40, MSCs R DLE i H 75 WA 1) Ji 8 SR B R 1
175 33K 6 85 F (TNF-stimulated gene 6 protein, TSG6),
) P A L R A L AR v M A T [
FALIRE o IX AL 6 R FHMSCs LAZZ fiff O VLEE BT
SRR | A A AR 9% 28 SC AN, SR,
MSCsi& 7] LU 0 & A 7, (et iz g, B
Wk 2 L R P b A 200 I 1) g 92, T i e g
AR BRI HGT. IXEF R JE LR
A 65 8 0E S B R BRI B o6 9, e A
U0t Fy(interferon v, TFNy) R 2K 8 K 1 (tu-
mor necrosis factor, TNF)REH 75 FMSCsy= A L[]
-, HETTHESE AZAE A R A R rh R 4

S

Chemokines,

cytokines,

growth factors,
anti-inflammatory mediators

l IFNy and TNF/IL1o/IL1B

= X

Cell-cell contact

|

|

/ Stimulation

Suppression \

@ Regulatory T cells

@ M2 macrophages
G Regulatory B cells

Immature dendritic
cells

TH1/17

M1 macrophages

Natural killer cells

Plasma cells

Neutrophils

£0600

_4

1E %8 9 IRl F- G0 IFNy FITNF/IL 1o/ IL 1B T, MSCsRE 8 38 i 73 Wb a4k Rl F- (1 CCL5 . CXCL10). A K FF(WTGFB. HGF). 4 i H -+ (i
IL6) AL 4 /Ny T (WINO~ PGE2)Z%, i) S E S S M SOREA SN THIAITHL 7. A0, (2 R BMIE VG R0 40 A b ks
SRR RS  H B B (2 1 FL A G S SH B (10 4 i 5 1 T A AN BT A 70 8 R M2 [ W 400 A R R R A DR 400 it (1 722 A AN Eh R [
MSCsid i B UnPD-L 155 43—, B #2840 i [7] 1) 422 Ak ke 0 T200 B R0 3850 RO S e R 4 o v iIMISCs T 8 5 R WL AR 1) S8 Sse 2 T 1, YA e

IMSCs A 15 3 S Bl 1 RE

Activated by IFNy and TNF/IL10/IL1B, MSCs can suppress the migration and proliferation of pro-inflammatory cells including Th1/Th17 cells, plasma

cells, pro-inflammatory M1 macrophages, natural killer cells and neutrophils, or enhance the function and infiltration of anti-inflammatory B cells, M2
macrophages and immature dendritic cells through a concerted production of chemokines(CCL5, CXCL10), growth factors (TGFB, HGF), cytokines
(IL6) and anti-inflammatory mediators (NO, PGE2). Beside these paracrine or endocrine factors, MSCs also directly inhibit T cell function through

membrane bounded molecules including PD-L1. In addition, immunosuppression could also be induced by apoptotic MSCs.
El1 MSCs% &% R R FFERHLH]

Fig.1 Immunosuppressive mechanisms of MSCs
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[FIF, FEAEME U3 80 L300, A [R5 = B i o
J42,3-X0 il 48, i (indoleamine 2,3-dioxygenase, IDO),
i i W TSGeH i 1 8 F 40 1) IE FP0, ax L
RINAE 7R T 9 0E A 55 HMSCs 5 5t K 4 9% 41 i AH
AR A, AR BIMSCsia 7 45 SR 1 i
ER Bk

MSCs fE W% 38 13 11 55 % S BE 4L, X T2 i An
BAH M R HE A 2 5 E o i n, MSCsaiid i 4% 2
A AN D RE ) BN SR A AR SR 4
(R TR s, 41 ) 2050 RS2 T 440 L PR v A, AR 33 8 95 1 T 40
74 . A, MSCsid v] LU i 3 77 Az ) e 2 4 1)
1 —EH A B WINO)Y, Hif F1| it Z Ex(prostaglandin
E,, PGE,)P, IDO. #Ab 4K K ¥ B(transforming
growth factor B, TGFB)". [ IfL 7 #7111 Kl ¥ (leukemia
inhibitory factor, LIF)??. 27 EIET-HL A1 (pro-
grammed death-ligand 1, PD-L1)®!, 40 i A4 K
“F-(hepatocyte growth factor, HGF)**, Il 4] &AL 1iF
1(heme oxygenase 1, HO1)®), - F| bl dt 48 K104,
XTTHE L™ A2 ELREAE F, 9] 40 400 ) 248 i 75 14 T4H
FIVE A A BT M1, 4 B T4 M 17(T helper 1/17
cell, TH1/17){ 534k« AHEL T T4 g, MSCsf B4 iy
T SEBEAHAR R AR ) a7 Ak T TR R Y
Bt. [HEAWF RN, MSCsXf HEVE ME1ZEGVHDH
SR A2 FH T VEBAE MG i A 3 1R, 3K BB i
FEMSCs AT 1 G 95 1 15 Hh 473 v B 2 A £
1.2 FMRMSCsS & T IRERIE 2=

5 F A LM A YU E A (major histocom-
patibility antigen complexes/human leucocyte antigen,
HLA) A TEFC 41 JE if B/ A% 40 B L 55 R ), A RN
OULEE BIMSCs R B T BT S 1) B 72 400 1)/ S
FEMSCsH A8 21 B A JERE 1 5 1 15 £ i, MSCs
9, 6 5 1 A7 761 T4 PR S R G 5, T 400 1) T2
ML RIE SN HET- DL BEE R, e, A TEN A
— EH I\ AMSCsH S i Dhhe 2 5 AR R . 28
1M, 20084F, Ren5M (1) S246 3 B, 78 56 THH M B0
5T G T R MSCsAITAH il 3535 77, MSCs I A R
FHITA0 ML G 8 . Sl Hh, IMSCs 5T i 7% =2
Je BT i Bk 4 L 5% 5% I (3 7 o 4 i R H B, AN
P2 AR 98 0E BRI ), MSCs A AS BRI 1] 3 7 Fob 41 A ) 284
BH. SRIMKMSCs % 5 T IFNy 5 TNFEL (A 40 il A~ %
1(interleukine 1, IL1)R, MSCsIl 5¢ 4= 11 1l T4H i) 24
IR AT R B B B B Bl . RN FE R B, T4H

FEL T BN R JBCI IF Ny W [ TNF ERIL 10 15 5 MSCs [
T M DR E doE YERE R, Bk, B KA
7 MSCs ) G 2 1] 75 2 9 i DA T4 B BEAR T

ORI, RAE R T REIRMSCs I A s
R RPEIHIMER . BN, M8 EE TIRKFm
IFNYAITNFHEF, MSCs % 1fif 2= 172 13 5 92 41 i (1) 3%
TR 33E 98 9 o SIS IEYR >k H T X GVvHD A 5255
B 5 e % 1 i B #E % (experimental autoimmune
encephalomyelitis, EAE)JHF 50 AR I, 15797
FEaE I B R ) —— R IE KPR IS DL R,
TEMSCsHIE T R R 2 RATHr 40, & 2 02 1 95 3 1)
RIEP, X ULH, H LA h SORE R () 7K
MSCs ) F 2 U 715 45 202 AT VR 128 (1) 52 0], $ig 7 2H 24
Hh S8R A1 T A 3 B4 A A T AR IRIMS Cs ) 4 328 1 15
Feth o BbAbh, ZH 2350 B v 20 i DR 1 () v 25t e 52
MMSCs 1) | Dy ge . HIANTGFR. 1RFH#L3R
I AN FEKAA 55, 9 R I RE B IR T MSCs{ig ik
KRAEMIRE S, 7R/ R AL Y i) MSCs I 2
KA FL R E AR HE T A 4Rk B AR X SE
FEE L], 75 FMSCs ) o 2 4 il 5 11 75 EEAFAE —
SE TR PE 1) 280, 1 a8 3 2 1 (I AEAE 2 T-HEMSCs
PIFER - $ENTE M BT MSCsH2 7 % 78 T R PRI
155 5% AT 3 IS Cs F) G 28 A1 350

B 2 5E A1~ 41, MSCs S22 1 11 e 138 52 HoAh
IEE R R R0, 5] S SEC RN 4 i B BT 2E ) B
St RE H IR TIOR3 (1) BUB R AR 22—, FFIR ZI Hh 52
M 58 AE (3L A2 LA S MSCs I 9 58 18 5 Dh g 9 anfik
SARENS 5 FMSCs 7 il B = KT IIIL I Y B A
K [A ¥ (vascular endothelial growth factor, VEGF)F!
AR 70, A, IRESR IR T RE IR IIMS Cs U 4
HiF=MSCs, B R G TEAERIBE 1M, [RIR, 48
IE I PR IR A . B AR A g i A R B 2 )
R) S 5 A o T A4 B 7 266 5 11 2 ok S FL3D A #A I
AIAE R TIMSCsHr M DI REIIAE 5. 1, AH L
TARA B AR, a0 s A 25 TR 3R, MR IR
Ji A 3D SR IMSCs = A2 B8 2 (1) S 2 AH R IR 7,
T B PR] - AT DA TR K R A ] ) b S A bk £ 40 B 1
AP, XN, Ok B4R AN BT MR 5 T R 1R
FMSCs ) G B RFE -
1.3 MSCs® &I RIHLE

5240 B R 7 0TS FIMSCs = AR K & Ak K] 1,
Hop R 2 Ho2CXC-#a 1tk K 1 32 #43(C-X-C chemo-
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kine receptor type 3, CXCR3)FICC-i& 1k [ ¥ 52 &
5(C-C chemokine receptor type 5, CCRS)HCIA, £
FECC-i#a L K+ A 44 5(C-C motif chemokine ligand 5,
CCL5). CXC-#&aftH 7 fifk 9(C-X-C motif chemo-
kine 9, CXCL9). CXCL10MICXCL11. XY [X ¥ fE
% 388 1t T B FE 1) 75 2U3H 55 S s A, 55 fe A
JH 1) RREFBALIL RS o ) RE S 2, BF TN
23| [ TYH M T LLAE 48 M ER 5 B0 OMISCs Bt 3 AR
2, [, CXCR3ELCCRS 124 H 2% BH I 751 7T LA BH 1
T LT FIMSCs ) G e 41l Th g, XKW, MSCs
it % LCXCR3FICCRSHL A& 4 8 1) 77 X HH 52 T4H i
FIMSCsft i gk Hn I T A Thse™. #Ex 7k
Tk R 2 A A BAE FHAEMSCs 9% 18 15 T e
[P HL A

R 1% FMSCsH it IR 1 1) £2 € R0k 2 4, #i
FoN UK I, FEMSCs 5 A1 i i 54N 1% 40 i L 8% 57
S, TFNy P [FITNFERIL, [5] A o 0 S 8 — 4
1k & & B B (inducible nitric oxide synthases, iNOS)
(75 W& 145 3 4 H) BIDO(E N A1 At iRy 3L 30 4 ) 1)
L, INOSZ E5NOI ™A, TIDOE 43 i A U g,
WA SO 2 M e RS, THH M
FLAE FIMSCsJH [l Ji5, #iNOSKIDOA: 5 (18 it it #1
il EAARHE, INOSHE ™= A FINOIE I X Janus i 1
(Janus kinase, JAK){5 5 & i# A0 % 5% £ H (signal
transducer and activator of transcription, STAT){5 5 if
% B2, S BT A0 R A 248 i B A Y. TIDOR]
K HRAEROCAREAARIREAR, Hit— P
R R RIS o 4182 5 2 FH R A FCAth 23 A R 40 o
IDOXT % 92 20 M i i DIAE FH i A 52 i 2, — AN ml
HE )RS A2 E8 U BR 0 AT 2 PRI P b 75 L TR
FERFA 58 H (1) K, DT 52 0 492 240 i R0 A7 0%« AL
39 B, MSCsFik FIDOIE 1T LU i H AR =
Y, 5 3 BAZ A 23 A4 B 28 0E 10 ) R 5 4 (M2
BRI ), AT ek 55 28 RE HAR FEAE B FE0Y . ix g
RIFLFEY] AR 7 FIINOSEIDOZ [H) (¥ AH H.
1 FAMS Cs 522 18 715 D) B 1 B 222 5 3

FRINOSFIIDOA, MSCs/H] 4 32 41 il 45 14 34 e
7 4EPGE,. TSG6. HOL. J-fL bkt % HGF.
LIF. IL6%5 KAy Gi1621-22242635 - Hoeh il 5 e | 72
(¥ PGEMTSG6. il 4 7E 41 g /K ~F L, MSCs )il
HIPGE % & I 55 112 3E 5 W 40 i 73 WAL 10 i A% 58
ARZH ML RS A B AR R 0 i ) 4 R B A L DA

T 38 B R B2 AL A5 5 U 75 M Al i OB, TSGeM
WORIAERTAT R OIUBESE. MR S5
A5 FRRE AR 98 /)N BROB Y Hhm] DAYR 55 98 A - 16 i 2 2%
U8R S b, MSCsH I TSG6 1] LA 5CD4445
A AN RN . A% A B RN S A [ R
PR,

Fa AT R T4, MISCsid i 1t 4 i 2% 11 431 F
TR EAE R, B 2 P e s 40 f, AT R T
GPEN . Hoh B E BRI AZPD-L1%), IFNy/r
FMSCs L PD-L1 {13k, PD-L1NE T 5 4 %% 40
Jifl b 2K B AR 7 M40 M A8 T2 2R 1 (programmed cell
death protein 1, PD1)fJE &, 17135 40 A T4 f A% 2 411
HilME 5, AR TG . Kk, MSCsHPD-L1
FIK )N W29 55 H Az /R BT,

JUEMSCsH A K HA IR G 9% 38 15 7E L, (HAFF 72
F W, FTEMSCSTE 32 5 241 40 b R 2> K i [R] A7 42 B
XTI G 1) — P i R 2 B E FRIMISCs 22 J3 31 9% J
JSL, A5, BOE RMA R Gk i i S MSCsT T8,
W 7R B, 1R N CSan] 75 5 Hb PR 4 A 1R AR S AN 7.
1, M543 5 IMISCsP s B R & 12, T
FIMSCsth B A 75 3 Sz JE FH 168 ) . 7EGVHD
/BB R ATAEMIS Cs 1 7 40 A 25 1 G 2 40 PR Fr 3R
BRI N R AR T, 10X — 1 F X T MSCs
PAT TN ThRE TR & AT D). BT R I, 1
GVHDHE AL A HLAA (1) 7% W 41 B 75 4 6 08 T-MSCs
[Pk FE 3R 1F T 3R IA /K FIDO BE /1, Hi I 1 SE
PG A T Rel . (EAFTE R 2, 40 i S ie K
IFNyFITNF—— 1% S MSCs % 2 18 5 fit 7710 5 5 %
FE K 7, 78 A S EMSCsHIE T, K, RN ELAR
PHTMSCs a8 W 15 7R F T 7 AR PR FIATLER, %)
Al T MSCs IR IT HEmE il L B2

2 MSCsHIIIGK R LIk

WIHTFTAR, MSCs B A7 5 K [ S 2 H 1T Re 71, 2
RMSCsHiiF m] LU 5 Sk . (R 5
LN 18P SR M0 VR T SR e . A
1E3020194E47], tH 5278 il 4 £ Clinical Trials.gov I %
12 IMSCsAH ¢ 1 11 AR 1056 T 19003, A [ Py
(PRI 19050, L2005 & 7 NMSCsTE £ i 5 i
TBIT H B A A SRS PR I L 2 4
e, Forp BB KB REMER . BAEHER. O
I AR R & B A S5 (R ). W22 AT 5 B 42
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Table 1 Representative clinical studies of MSC-based therapies (modified from references [14])

2R (B iCLE ClinicalTrials. REHIT R
govHIZ451) Representative studies
Categories (cases registered  J<jj5 ESit) It R 25 3 MSCsK 5 SR
in ClinicalTrials.gov) Diseases Types Clinical outcomes MSCs sources References
Inflammatory diseases GvHD Case report Safe and effective for treating gas- Allogeneic BM-MSCs [64]
(>200 cases) trointestinal grade IV acute steroid
refractory GVHD
Phase 11 Ameliorated inflammation in skin, Allogeneic BM-MSCs, [6,27]
oral mucosa and liver in patients HLA-identical, mis-
with chronic GVHD; improved matched or haploiden-
survival rate of patients with acute tical showed similar
GvHD effects
Phase 111 No apparent response observed Allogeneic MSCs [48]
Crohn’s disease Phase II/111 No serious adverse reactions; safe Allogeneic BM-MSCs [7,54]
and feasible; promoted anal fistula or AD-MSCs
recovery
Systemic lupus Case report Ameliorated disease Allogeneic UC-MSCs [65-66]
erythematosus Phase I/I1 No serious adverse reactions; safe or BM-MSCs
and feasible; relieved disease
Rheumatoid Phase Ib/Ila Safe and feasible Allogeneic AD-MSCs [67]
arthritis
Multiple sclerosis ~ Phase 1/2 Safe and feasible; induced imme- Autologous BM-MSCs [68]
diate immunomodulatory effects
Diabetes and related com-  Type | diabetes Phase 1/2 Safe; moderate improvement of Allogeneic UC-MSCs [69]
plications metabolic measures
(>40 cases)
Type 2 diabetes Phase 1 Safe and effective Allogeneic placenta- [70]
derived MSC
Kideny diseases Lupus nephritis Phase 1T No apparent effect observed Allogeneic UC-MSCs [59]
(>30 cases) Diabetic kidney Phase Ib/Ila Ongoing Allogeneic BM-MSCs [61]
disease
Kidney transplan-  Phase /I Safe and feasible; reduced inci- Autologous BM-MSCs [71]
tation dence of acute rejection
Cardiovascular disease (>70 Myocardial Phase I Safe and feasible Allogeneic BM-MSCs [72]
cases) infarction
Ischaemic and Phase I/I1 Safe and feasible; reduced wound Autologous or alloge- [73-74]
non-ischaemic size and function improvement neic BM-MSCs
cardiomyopathy
Liver diseases Liver fibrosis and ~ Phase I/I1 Improved liver function Autologous or alloge- [75-76]

(>50 cases) cirrhosis

neic BM-MSCs

AD: &I ZH; BM: B 8E; UC: Jifir; MSCs: 8] 78 Jii T4 i .
AD: adipose tissue; BM: bone marrow; UC: umbilical cord; MSCs: mesenchymal stem cells.

N, FETMSCsfiR T R RGN 2 et JRIMERS
TERRIRE, KA IR PR L sk = MSCsfiE 5 8U™
RAEBICT 4RIE, R FHMSCsHEAT IR YT I, 757%™
a5 DN/ BE SR B FTMS CsaniE 51 A9 AN R 2R,
XAAERIEMSCs 51 HEF SN SR AL K

R A AR BE . KB A e AR M A L BT
ML A 5 1) 9 iE 2 MV (instant blood-mediated inflam-
matory reaction)& . IXLEAN [ 2 B H I 2 D AE—
ERENE b, SHEMSCs R BoE LUR AR
WAEBLA K. BRI, XIMSCsiRIT LAt EA Rk
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JRE ) R YT DA B R Bt 47 i) 4 7 D (R O, ATD AR
TR WIER N o TR R RIS P 4 SIEG v oK 56 A, 5
O AR © 2 AMSCsiA TT BRI 98 0 14 325 995 11
AIREPESRAL TUEYE . BEROR, AT E A 8 — L
25 HL I RS, 8] IR MSCsTE IX L8597 1) ¥ 7 1F
H.

T MSCs ) G 2 01 Dy g, 12 400 M #5 4) 9
TR 1BV YEGVHD, FEBUS BT IR R B . I
J&i, MO FT A AT e T MSCsif 7 R [ BE KT A 5
£ GVHD ) I R IREE . 7ER T (5561 GvHDYHR
N, 30N B TREIR 8 A2 2%, O NSEARpk A% . 45
A A SR I Bh ) SIS E R, X e FT 2 AR, MSCs
B EAE R T GVHDAIR i3k (i A R8N J7 T A% L 82 i
ST RT, AN 2 B N FIMSCsi8 T GVvHDIY
SEIRH A I, & BOX R IT R AR E B 5
REMRZ . —FhrT BRI RRE I, Wi N JOEIRAS 1Y 2
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When design MSC-based therapies, various factors regarding to the cells to be used and the patients to be tested should be strictly evaluated to optimize

therapeutic effects. These factors include the purification, source, application dosage and pretreatment of MSCs, the inflammatory status in patients, ad-

ministration route, treatment time, and the appropriate use of immunosuppressant.
E2 EMMSCsiafr MR K EE R
Fig.2 Considerations for MSC-based clinical applications
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