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Immunomodulatory effect and clinical application of adipose-derived mesenchymal stem cells
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[Abstract]

adipose tissue and can differentiate into multiple lineages cells, including osteoblasts, chondrocytes, adipose cells and

Adipose-derived mesenchymal stem cells (ASCs) are a group of mesenchymal stem cells derived from

so on. ASCs have the advantages of abundant source, easy access to materials and low damage in clinical application.
Researches discover that ASCs do not express histocompatibility complex (MHC) II and costimulatory molecules, and
have poor immunogenicity, which provides the possibility for the application of allogenic ASCs. Furthermore, ASCs have
immunomodulatory effects on several cytokines through inhibiting T lymphocyte activation, inhibiting B lymphocyte
apoptosis, and promoting macrophage differentiation to immunoregulatory phenotype. The roles of ASCs are stable in
hypoxia, inflammatory environment and low-serum medium. Considerable literature shows that allogenic ASCs are safe and
efficient in animal experiments and clinical trials without severe complications, and they are expected to play important roles
in the treatment of autoimmune diseases, improving the function of degenerative tissues and induction of immune tolerance
in allograft. This paper reviews the immunomodulatory mechanisms and the roles of ASCs in autoimmune diseases, graft
rejection, and tissue regeneration and repair.
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R SR AR E TR, & H AT R G
PR EAT AT Z — o AT E ASCs 194
V=g Rk S R A AR T R A S I PR IS A —

1 ASCs HR®ZERM

2 B A% R A DG B e HE e S 1) A A 32 AR
T2 200 B R A2 DR 1 X LR 4 B A DG s FR 75Y
IR FIES & o SCRHIER ASCs AFRIAa U DR
IRHLUHENER A& (histocompatibility complex,
MHC) I, HAZfRLIJGHIA ASCs 1 MHC 1T ik
yb, AR U0 CD8O Al CD86 KikEise, M
Mifd ASCs FJLA#EE T kAR AU, TERS AT
T PR T R AR 0 S e HE ke S0, At [F] o S 44
ASCs FAE K HAH IR H SR P RES . (R 244y HE
JR ML A, sAL)E TR R SR MSCs 25
B e TR GRS Y 2 HAG S RIS, R
TG RPN TR ASCs FEAE 5 A& NAZ b S5 545
A R TR AR AL ANE 5 e S ARG IR AL

ASCs SR a-Gal FIMLERIAM A MLIE/E
HFJEAMERS C3c. Cde MTTRRREAR, C5b-9 TR
JUF AR, B 58 R AR S AMA R /E ™. ASCs
WA DA GEAMAT T 8L CDS9, Ml 2 A
%) ( membrane attack complex, MAC ) i, &Pt
ABO MBS M AVER, W] ASCs fig!
FABTN MG RIRBUIRA T A MAAAS ) 248 B R A
W, BA SRR e e iR

2 ASCs W&EEZEIRATIER

2003 4F, Cousin M ASCs 7E A B HEIIfE
S /INERAR I, e R I Rk B 2 240 B 1 A
DK, IR S50 A UE 8 R A srfk . it
Jii, KREWFIEIESE ASCs 3= 23 i< 40 it ) $22 ok 1 i
T2 e MM TR e 1, RIERE A s
PET I REIF A AR B AR ) S e P A A 1
2.1 ASCs * T #hewmpwes A T HE4E
BHAZMA [HBIYE T 400 (helper T cell,
Th) 1. Th2, Th17. #75¥: T 40/l (regulatory
T cell, Treg) %], ASCs nlill i FFAK 40 &
(interleukin, IL) -2, IL-4, IL-5, IL-6, IL-17,
P ERAEIR T+ (tumor necrosis factor, TNF ) -a 7K
AT R IL-10, THEE (interferon, IFN) -y,
TNF-B, K-, eho2s 45 0 R 20 it i B0t I e s, 7
3 128 2% 7 B 20 L A (] S g R T D RE A T Ok
ANpETG AL, MIMTECE T R 4B Stk 2 o

ASCs fHIfi7H 1L-4, IL-6 7K FFEMK . IFN-y
KT E, AERRSEPE RV Th2 G s,
IL-10 /KR FHE AT B Treg Hofl, 38 o 20 i 6]
e Im T AN R SR (R4
G 2R ) ASCs AT LLE S /3 TGF-p FIFTHI R R

( prostaglandin, PG ) -2 fHIRANMIIE G 3160 Treg
FERFEIG B A R SRR E N ] ASCs J&
Treg ¥t 5 LA L SEAIXS I JRRREL T BT
RZRFEN T RRE, ASCs HIFFEA ASCs
FAAER GO0 T W BAT M J0E ROV I RE g, Rt
R ASCs 43 MATT P MEAR MDA 7175 Treg 1 IL-
10 Zr3 % CD4" T k4B £, i
il Th2 4R F /™= A DL S Treg #fbAE RIS
RV kTR ASCs FRR M, WP
A 1My (fetal bovine serum, FBS) W JE KT
1%, SRIMEXFPIEOL T ASCs JoikA:A7; ASCs 5
ANE 1B~ 41 ( peripheral blood mononuclear
cells, PBMCs) 555 B3l filf IL-12. TNF-a,
IFN-y ZKFREG, 55 Th2 #eft; ASCs SEiZdn
L EE T B S, k40 B N R R 1

( cell adhesion molecule 1, CAM-1) YEH{#i Th17
Fomgm . GaE RN R IR R
ASCs #Pifil IL-2 43, i@ id B STAT5/STAT3 7
IL-17 A/F JERALE B HOEREE TL-17 233, H.
XA RAE AL T HE & R IR ASCs, SEg
WriZE Al fE 598 % mRNA FIkHG, [HEMAD
FHLHI M ATEHE . ASCs X IFN-y, TNF-o f il
Al Rz -2, 3-XUIN4ARE (indoleamine-2,
3-dioxygenase; IDO ) AYIEPEFFRFIESLT ALl 1

( programmed death ligand 1, PD-L1) FJ5%ik; 7&
WEZERANME 238104 1IDO 1 LA E4ZAE A 4 B el
SO FRGEMARSERIER], PD-L1 A4l T #k
CL 40 14 S A AN ML PR A, R Bk i
FXETE . 3l I G Bk AR R ASCs T fili 5
Fh CD4" T KB ANAEAZ & CC #afkINT321k 5 (CC
chemokine receptor 5, CCRS5) Fik T, R E
7 CCRS HhHUHIREHS A BORIT 4% B ARG S e ik
Fro BN KRBT R . ZRVERIAL . BRI
Z RGBSR
2.2 ASCs * B #hezmieey4Em 5 ASCs ki
FEATNE] B kAR T SEK B Ok AN AN
pa], (AR FARRG SRS, HABUE & A
IS a1 O TR 2731 5 5 SN R 4 1
AR EEERHY, ASCs Ml B ikt 40 i
FAAE G SRR T Kk L 40 70 5 TFN-y, LI$2
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% ASCs H1 IDO Al AL 4»F PD-L1 AY5E
ik, MRS T WkEL4ui i s ae 1", ASCs
Wl L EEH T B Wk i/ fbal 72, #0Hl
CD19'CD27"'CD38"™" 3 £} 41 Mg i Anifs T o1k
JVEAYE B 400 ( regulatory B cell, Breg) ", {H
ORI I R IEA—2, X ] BE-5 BT FH I LA
I B ik e AT SR IR [ AT K o

2.3 ASCs *I# Zmfeei4E A ASCs SEMEANM
SR I Al A A Ry LA g i R A CD163 ™"
FmEgii (M2 AY) , 43k IL-10, W PGE2 #J
il XA A VR FHBRAL . Ry BT ] DC AR o 3 A A
it 2 070 T BRARL 250855 ASCs 2% 1gG A5
PRSI, ASCs 7E Con-A i ST 48/ Bl Y
ORI MEANER, BRI R, TR
FHOCHE SEUB R M 5 5@ B 7E E VR Aiffl . T 9k
ECL 40 0 1) S 38 S 0 5 TAK -Stat 122 24505 AL
Fi#4E4 ( mitogen-activated protein kinase, MAKP )
K CCRS 5B A % Mg aird R, SR
HJE M 4% 05 ACRIIA ., STAT3 . Activin A
FTSID1, STAT1, Jf%5 IL-2. TNF-a. STATI/
STAT3 A XK, HALHIMEERE SR, %
45T

3 ®MASCs #EIATIERANEZE

ASCs B Im AN eAnfERE R IRIR 2 19
AR, TERFRI B IS FE AR T Y T B,
Fr CD105 FEMRAN, WA K BIHA RIS T
KB AN REESAF T, ASCs Y Gz il
AV RE 2] W5 . ASCs 5 [FFh 5514
IREME I, ( mixed lymphocyte reaction,
MLR ) sfe 5 Fl 72 s 5%, A2 o1k e ) i
BIRY T, AU IR AR SRR A SRR AN
MR, B AP 4R (human
leukocyte antigen, HLA ) LR FRIRZ B0, X
SO N RIA I AR RE SR B ASCs Il 2253 24 Fn
(] o S A RO L A0 PR IS B R e O, SRR |
Hs T ASCs Wy imbilae Jy, HAEH R, %
G AR KRR KK F 1IDO ik, X RZ B RH
Wi IDO x93 fiE 48 X AL B ASCs 1 S i 5%
B HESAFM ASCs B S iz imlage J1, X
KW IDO XTI {2 4 N 1-75 T 19 ASCs Y5
PO RE ) 2 A G, AE % H I Al e 2 )5 1 BE T IF
TeRZHEMPY, RImiEL 9% ASCs ( ASCs cultured
under low-serum condition, LASCs ) 54JE 3 i
+4ifitd ( peripheral blood stem cells, PBSCs ) 3t

Brgemt, ATLAUIEES] LASCs HA I RIY) i 5k K
( phytohaemagglutinin, PHA ) i \ PBMCs 1
FHIPER, JF B2 R Transwell 5250
IESE LASCs IS BA RS HIHT PBSCs #FHIE
L LB X ARIC 07 52 PBSCs HSFH fig )] 322
WA T- A A I 2 Mk, LS S AR T R T
FE 5 S5 R0 e 1 o A8 B /INER v B A L 1) M2
RIS AL RE S22, ¥ 3 ASCs F A M4l i
Bi g% 24~48 h Ji N L FEAR S 0 S A A= 1Y 1]
BF, AT BRIk 55 X 2RI F I 2R G R (acute
respiratory distresssyndrome, ARDS) BJIAJT
RN,

Ak, AREAMDFRTE US2/US3 HEPEE gy
Bk ASCs 1 MHC 1 2k4r13Rik, iz AiE
BRI, FEAL ASCs GRS T k4l
JiE PER . MR A OX40 il BH W e —
FRATAT (0 G 1T S ms , Liv 5P AL gy
FCAE [ S 1R B RS AR A R R . ASCsOX401g,
R BRI A EAER, Ea T
i IFN-y mRNA KRB Bl IL-10, FefpA KA
¥ B (transforming growth factor B, TGF-f) . X
Sk %A ¥ P3 (forkhead transcription factor P3,
FOXP3 ) mRNA 3Kik, FEAFEAH 1277 1
6], VREFRFEAE I o

4 ASCs ERE BT PRI A

4.1 B F iR A S RBEERRE I ALK
X B IR Y S SN A AU AL E, AT
b ETUNHREIRIT MR G R =, B4
SARAETT B 1 BB R A R e X e =
PO S H SRS B 4SS, Thakkar
EPI ASCs Sk B TS R i ThhE
(AR, K A RS R R Sk ASCs VEXT BRIT & BH,
ARATHE HA R WIRCR, (0 51 I )
e RO AR LI B 22 5% . Panés A5 Y Y
[ FpRIAR ASCs (Cx601) HZRFIHMERTIE, N
T 502 2 Z2 AT E G R TG, 2558 & B
[ b A4 ASCs 21 2K I PRZZ fift < a5 Bk 1) BH (g2 4
i, AR EAREN, R B A
SMETE TN S R EE A T H IRy 7 ik 8.

42 MBHRBAKER  EHL AR LML
R AIE AR , [FRR SRR ASCs 1E A G i 15 7
MRAETTRCR TN R, HIRF A& ASCs B T
AEER . HERRAOHEE, VEMRS T AnMa R, SO H
Wine 4, EEE BB AN 1 RR R R A FUR TR B
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I SHVER U AT | RCFHIRAA S, Lee
EPTIRGE T e I ASCs FESHATF S ME LSRG Y
G IRIFFY, A 5] TR [FER R ASCs Z A7
YR AR S T LS AL, 255K ASCs 4
SR Ehie KU B IE S ACR 50 2. FEIRYT KA
I 14E L WLR AT 5 1R 1 24 N RAE R 2R ) 26 i
IRBFGE T, Rl G 2e S g 1) A 3 2 SR AN L i 2
AIRES JR iR ST ASCs W B R GBI 250 & 2R A
P, Kastrup S5 M3t 01 25 ) 210 2R G H B
() HLA JEDUECSHIA ASCs HIEDEAT O LN TEST,
PEAS R FP A4 ASCs FEGRIMEC J1 523 (ischemic
heart failure, THF) HHYRAERCR, 2R TC—0k
AR . AEYIAEE S e R AL,
A IHF B35 7 3240 10 S8
4.3 R FARE AWMy A WA TR
Pk 2 58 M (vascularized composite
allotransplantation, VCA ) &5 /™ 5 41 41k AL
PARERAGIIST , SR g 41 o 0] A RS O B AR R
I AR H LB . Kuo A5P7E KR VCA AL 7 1]
BEASKIR ASCs, Gz A5 E i A% A 22 b )
Treg %, RIFIER T RAHYAAGRTE, & T
BRI AR SZ AR SR, i S S e it 52 1)
FER ) SRR IR ASCs kL, SZAHIH ASCs
WRG AT, WHE S THEH, Kuo P2
& ASCs N T/ NERE [ SR Js R A A 8, G
FHEE T 2R A ) B R UL K REAE ) 1 A
THITE] . FAR ASCs Bl HRCR A et — 23T
i, EH [FIBD AR A H R S e it 32 A5
FERE T8 T 5E SRS
4.4 ASCs BLAwg44r % ASCs HliBh [ kg
0 RS ARG 52 R A B4t A 1 FH R B2, ASCs
Jj FH 8 4 AP K HEAE e 92 v (R VR AL i) 4 45
TR MY LI RW, ASCs Et 555
P MR IR AE K D (platelet-derived
growth factor D, PDGF-D ) fig ik I K¢ [H] 78 i edtk |
CXCL1/8 fRif & AR, A& n] LLE 855 STAT3
. HGF/c-Met i P& 2 0E 2 IPRg i 5 R
JEE ASCs Ay HE L 53 WA Ty BE A 12F B9 1 98 200 it 1) 33 5
MR, IF5 M R A o, ik
E L SN RL2A 2 TE 2011 4F 248 1 ™25 A5 1 F% AL
(37,3, Chaput 250 3 i 2L AR I A 5 i 105 RS M1
o 151 BF 5 FTII PR 30 R K B ASCs U 1 W]
TEHE

ASCs KA . FEHRCR R AV KR
PRIV, AR B R Az —.

ASCs MiARHSL TR Wi e g —R,
PR 52 (AR SR e 8V FH B B s ke = TR 4
9T, ELIGRBCR R A A K 5 B A Tl £ BR )
W RFFEARAF RIS, InZ BT A= ASCs
AL LA E A, KRR ASCs I HALREN
TERN T IRRE T EE L | HIRA . EAM
5.
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