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ABSTRACT: Asthma, a chronic inflammatory disease of respiratory system, is characterized by airway
hyperresponsiveness, chronic airway inflammation, mucus secretion, and airway remodeling. Mesenchymal stem
cell (MSC) are a kind of multifunctional stem cells, which have the ability of self-renewal and multi-directional
differentiation. They are involved in a variety of physiological processes, such as immune response, antigen pres-
entation, inflammatory response, and cell migration. MSCs plays a key role in the pathogenesis of bronchial asth-
ma, while the underlying mechanism remains to be studied. MSC are a potential target for the treatment of bron-
chial asthma. This paper reviews the mechanism of MSC in the treatment of asthma.
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FSERAERINE, o WP A | AR AN P B ) A 0 4
SEAR, RO ATV RE R PR o AR R 32
R Ay it ) 2 R HE A i s L G A R AR
NECHKIE 3 42, BEAE W0 BT, 3 45 B0 A KL
BRI LA™ 0 FRIE 20 % B DL b AR R i 07
F4.2% , BRABGEFE] 4570 T

1 Wi 14 1 A e 9 A S J P ol H A o 1P 22 O w2
TEJE AR E A BR T T 5 W SR TEAER L RUE
TRe. AUEEIE OB BB SRR R IR
BIUA R 250 OB 5 A AE 2 57 0 VT 228 Wi S5 X B, L
BT LA BN B S [E B I6 7 O, R 4 Ak, |
S MEBRARESE T LYW Al T 0 R e, (H K L
BIT R Gl AE AR, T A X e 1 9 R R AT
L AFE R T 400 ( mesenchymal stem cell, MSC)
Je— PRI T 2 AR T4, BA 2w AL
€. ITAFER, FENINEA Z R0 G B 76 I ] MSC
BT RBOG REFBCR, IR G RRE . B
Pofa F0e . THREEGAE . B A . SRR SE T A AN
PR I A 2107 MISC el 8 18 Wit LR 14 WL o 60 4
PBEVA Y M SAE . SEUEE R . AU MSC 7
B i VR ST 7 T VR LA OF St Sl A T 25 o

P i B A S #L

S W W s 2 0 4 LT 200 L B S 5 g R
ERIEEGN , AL E & SO, AOEE I K
B i ib A, R R L] 14 R B

A ENIE S RPN TN ST IN RN SRS N
Jfl (dendritic cell, DC) #fi 3k = R, JFiE T AL
I Th2 20 At JE 5 40 70 W6 TgE, 3% TgE 5 76 i itk
KA AE K40 B IR 1Y 1gEFe 24k (Fe eR1) %5
B0 FRIHEEfS U 25 38 Fe e RISCHK, SHOMIG
VAT JES A 200 L R R i e 0 R i RO N . RS IR R
A =, AT 75 5 0T - 98 JUL 40 e 4 0 BEL
FEo BEAL, T A HR A R 40 e 0 g el A 4 i s R T R
PN DN 5 FRa AL DR -, A A R e R AL 4 i
k20 AT CD4 " Th2 4 g K AR AR & R Il
i, CD4 " Th2 /5L A 4aE /& (interleukin, IL)-5,
TL-13 o 7 2 A 7 0 TR 1 40 JHL ) 55 1 5 5 A
ARANMIAG A o DT A 1 W TR P A 2 JH A b 1 200 i
LY 240 e PR~ AR o A e %o b B S5 it s, AR
WA AN R TR, T s O P
SE TR SR

846 October, 2022

MSC B EZMERFF =

MSC J&BA H IR HFRE ) i) Z REAE S T4, i
Caplan''"' /£ 20 143 80 4R H W An 44 . BN C IR
FENERIAMRH L oy ok, WEIRITHZ, HHE.
PR, SFoK . FBEL FRE. FENE SR,
WHRFE WA . EPR IR T e gt 7 HE X
/MR, AREIER, MSC . (1) AGRIKRARR S
EifikfA CD29 . CD71. CD73. CDY0. CDIOS. CD271,
= CD14, CD34, CD45. CDI11b F1 CD19 Z&3% 140
JRmbR; (2) BAMBRRRE; (3) AAKS
S IR Z S RANEARE T, AAE SR IR . KR A
SRR 40 -2, 4, MR ITALSL . B aE. I
TR AR G MSC AR T ) IZ fli iR 9 MSC W .
MSC i RATR S AL o i F MSC | EZ A 41
KM A1 (major histocompatibility complex, MHC)
12853+ Fas Fitfk (FasL) F1T AN ROk
ik, Pk MSC B 23 5 kb 608 R4 H s il
7 MSC 2RI 1 Fizs,

MSC e m R M FEERER

MSC &% ETIER  HEET MSC IBITF PR
SRR, FEEA LT URIELENLE . (1) il
CD4 " H1 CD8 ™ T i s s K 436" 5 (2) il 8k
PEEWRAIAN DC AL (3) i ik
M5 (4) BRI B 4 s RIB A R

MSC xf DC By %85 DC 7822 Wi 1) 4 i 5 1
RAFEEAER], B DC il o BOs AN T i (fn
Th1 1 Th17 Zffd) FOE0 8550 T 40f e ™ A4, 7E5K
ShH ST S 2 REEAEN . KRR DC
Fik B KA R 32K (pattern recognition recep-
tor, PRR) . YR AH ¢ 43 855 ( pathogen-associ-
ated molecular patterns, PAMP) Dl K i 45 #H 2 09 50 F
#, (damage associated molecular patterns, DAMP) [{]
I ZAE G54 PRRAGINE], 253 — RV 40H0 N 15
SRS, 22 25 E H S (mitogen-acti-
vated protein kinase, MAPK) . #%[HF kB (nuclear factor
kappa-B, NF-kB). T#ZEJHT AT (interferon regula-
tory factor, IRF), FfJE 550800 7/ B DL LA
RAMMIHA 5, TR (interferon, IFN) FEALH T
B
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Table 1 Types and biological characteristics of mesenchymal stem cells

2 F% Type

SR Source

¥F 45 Biological characteristics

BB T T
Bone marrow mesenchymal stem cell

(BMMSC)

et B ST T 4R

Umbilical cord mesenchymal stem cell

(UCMSC)

LB )
Adipose-derived mesenchymal stem cell

a5 ) 72 5T 240

Placental mesenchymal stem cell

TR FE A

Amniotic mesenchymal cell

HRLRT A
Induced pluripotent stem cell (iPSC)

i

Bone marrow

ity i
Umbilical cord blood

e E

Adipose tissue

Ji

Placenta

P B AN

Amniotic epithelial cell

ANTLHES

Artificial induction

ST S B TR T4 . SRR HE T /b | (RSBt . S0 XU
AN, R B s O

It is easy to be proliferated and mainta in dryness in vitro, and has low allograft rejection,
low immunogenicity, and low tumorigenic risk, while the sampling tends to cause pain

5 BMMSC #[t, UCMSC BRI T- 400, W 7m AR MY S e Ji vk, I H M 7
8, 5 FHAr, TSErER, & B FARRARE AR 2

Compared with BMMSC, UCMSC is close to embryonic stem cells, shows lower immunoge-
nicity, is easy to obtain and preserve, and has high reliability. It is suitable for transplanta-

tion between different individuals

SRR, AR ENE, WRE, BAERAE D, WA RN, By Tk
M2
It has rich sources, low immunogenicity, stable proliferation ability, higher viability, and

no risk of disease, and is easy to be isolated and cultured in vitro

WO XHHES TCH G e JEHEAR FLIESORE | ST fE o IR [ 277
It has no damage to the donor, low immunogenicity, no tumorigenicity, and rare immune

rejection

ARG P HA S R B i, S e . BORVEIRSE A, Tz T M
AIT S RIS ARG A A R 2 E T A R I 2

It has good cell activity, easy access, no ethical problems, low immunogenicity and tumor-
igenicity, and is widely used in transplantation. It is an important source of stem cells for al-
logeneic transplantation and regenerative medicine

BN TOIR, bR, W ORI L RE T, IRITRCRERE ;s SR iPSC
A A M W PT RECT AR S PR, S SO 42 2 120 5 LA 1l U ) 20 T 40
el LT AE ) MSC 28 R 2 1 e e 1 B )

It has unlimited proliferation potential, convenient standardization, preservation of differen-
tiation ability in late passage, and stable therapeutic effect; genetic modification of IPSC
may lead to the activation of oncogenes and further cause tumorigenesis. It has the same im-

munomodulatory capacity as bone marrow-and adipose-derived mesenchymalstem cells

BAWIFTFEIH MSC T4 B MMA  (extracellular vesicle )
BB S Z M ORI (tolerogenic dendritic cell,
toIDC) A, miR-21-5p i MSC Shl b & fikie iy
1 miRNA 22—, A Qe n] 330 DC a1k I+ 32 14
CCR7 ikl /b, T8 Rk ZURE ) AR, AT fe
13 A B RS AME ST o IR AT RS MSC {R B
E-S5 R (176 DC LRk 4

MSC s 7] DL gk 55 43 0 1) J7 X i 5238 DC i
504k, AiFIIRE E2 (prostaglandin E2, PGE2) %
RO PGE2 i A 55 F M40 L 9 i 1)
Ji 2R EP2 FI EPA 32 {AKH B AR FT 0068 /0 5k 40 H 7 38
W, I PEER L1017 TL-10 B R AR N
J& MSC A S I B R . HIh e S5 AT 7
TR : TR Th2 1 Th17 AR AR -, 18755 2o
Wor1E DC Rk, WIS 3T 52 2 A0, BH Ik
NF-xB {5 55F, M S L%+

MSC iARESS AT A R F (hepatocyte growth

factor, HGF), Jfid i # I Ik L EE- 3-I il (PIBK) /
HEWE B (Akt) ®721%EF AR DC (mDC) 734k
Jif tolDC, HGF $#§fin ¥ PD-L1 #£ DC ERYFRIK, N T
P T M0 (regulatory cell, Treg) r=4:, HGF if
AT LAY B 20 B R AR R TL-12 433, B8 N 42 1)
TGF-B A1 IL-10 fy7= A goh, MSC i Al A5 43 i
EFHBEER 3 (galectin-3, Gal-3) | REIAILN T «
Jili FL [K-6 (tumor necrosis factor o stimulated gene 6,
TSG-6), FEALILHI# 4 F MHC 11 284 F, CD80 il
CD86 ATt DC RIHTIR R RE Sy, TS ST
= L)

MSC 3 RE L B H fil ) 7 UM ) DC DR, Alidi-
nucei 2R, MSC W] 5 DC 42 52 fil v 25 40
HHRAL, 1 DCHE I R 32 BIBH AT, AT A AL
PE T 4. nI 0L, MSC AT DU i 28 B F O U A
MBS DC R A, A IR 4R
TEAGTR KR35 Ktk MSC #)ii] DC 7345 1
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T B S YR A I A 1) T A5 R W

LI VO 2 7 S i N O B o
PERAMMA Rk, LRSI s+ (PDL1, CD9SL,
IDO) FIHL KAWL F (TGF-B, 1L-10) AyFIE
g1 F MHC 437, L4135 7 F1 Thl/Th2 #4615 5 (1
R EAR RS, KRB DC SR 0 T 40 i b i
Treg K5 o A DC il /- i—E LA (NO) JdTy
IL-2 {5 5 A 2 A BB (A Jak3 Al Jak1 ) R
TN T MG TR . AR DC 555000 PGE2. I i w5 | W iz
2 3-BUm4A RS (IDO) 7E DC g Rk Fl A 44 1L-10
R, TG T 40 s 5 . Ak, PGE2 i
AESE S PR TL-2 A7 4R F0 TL-2R (CD25) 7E DC E Y
FERTAANE T A0 gL SR A HA BT
PGE2 4} 511y EP2/EP4—>cAMP—IRF1 342404 IL-27
B F= A AT 8 IL-12 | IL-23 fy ek, #4558 DC
755 Th2/Th17 20 RE S L Th2/Th17 4 75 8% i
KB TEZMAL, XM RV PECG2 AE 42
PLRM, B HA SR E M RE

MSC &0 T 4RRIERA T Itk B 40 A Y G i 2 5
W2 & A 2 e B, MSC & Tt 5 DC A HAE
o T RIS . oAk, TR, HAR SRR
T Rl 25 0 1 7 =R T T 4 1 A BT 3

T ARG A R A AR I, T AN S R A
S5 RAEN BRI HI SN, DR LA T 41 i
MSC 1 i v P R DR ¥ A5 %5007 20 MISC AT B4 3 W0 P I
HHF (45 IDO, NO, HO-1) 5% T 41 -k
UM JE S o IDO RT 4 €0 5 R W il KPR S R AN A
AR (kAR AN 3L AR A SE A H R ) , T
W T AR A SR T T NO R T 4n
PP SR DR O B AL, DT A0 1 e g >
MLTZ I 1 (heme oxygenase 1, HO-1) f FiEd
A BT MSC IS T Al . 40050 5 5 %
fitf (extracellular regulated protein kinases, ERK)
Mk 25 T 403 4, HO-1/CO il 33 9 il MAPK/
ERK. 4 ki B T Az o

P Thl/Th2 A . Thl/Th2 45K Th2 {1
A T 02 s 9 WL PP 2 B e s AL
Thl J3-96 i 240 L - (IL-2 A1 IFN-y) AT 4] Th2 43
b, WG AR o A 40 A B S A BTG o SR, Th2
SRIBEIANIE F (4n IL-4, IL-5 1 IL-13) Al 5] 448
ARSI ANSEEE ) . F R Thi 20 0 3 B BOA N BEWS
PRI 32 3oL SRR AE BN 1125

5T & B MSC 3 o 5 M 5 5% CDAT bk B2 41 i 1)
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SR At Thl iR B 2k, Al Th2 40 3
(978 ST R, oA R SR A S e
TE Th2 TR RIEFSE, 1L-4 F1/8 1L-13 J#i% MSC
FHE S &R R FII5HE H 6 (signal transducer and
activator of transcription 6, STAT6), 253 TGF-B AY
FEAHEI, AT O OE AR AT R Th2 4H 9K Sl Y
RAE . Shin 2 LB, X R R/ S8 1 BUR Y
S /NS hUC-MSC, 4% TR T e/ Th2
AN 2 RIS A R TL-5 R TL-13 /77 A DL
el £ b, MSC 20 i) Th2 4 20 K A
R T Thl/Th2 -

W03 Th17/ Tregs P : Th17 FTPE T 4 (Treg)
Z ] AT S A T e R 0 i 1 il R SR AR O S 5 R
T ARER T AL . Th17 20 M 38 5 43 W6 48 9 R 1
Vo, AR WA TL-17 Ay Jon i B s BRUASE A £
SEAAE ST RS, IL-17 203838 n 2 ) 1L-10
7R o RIS, TL-8 R 4 00 5 5 v MR 200 S 7%
I IR B CRE A, AT A A R E
Treg 20 w] LAGE i 20 AR AEE T 90 L2 20 a7 -4 KRG
{4 B7 M EAE SR IL-10 F1 TGF-B 1™ A=k 175 5 DC
[y IDO F3£ 1 Treg IR Feik m K Ty CD25 (1L-
2Ra), JFHBOA NG RSO AN s 4 1L-2, AAITSGE
RAEFEE T . B, R Th17/Treg # I\ RE 5 42 38
DU ET 32, M TR AR O FRE A

PEWFSE, Th17/Treg Jo Al G i LSk IR/ 28 fgs AR IR e
FSR ¥ 3 (Foxp3) /AEHRARCHRILAZSZ K yt- (retin-
oic acid receptor-related orphan nuclear receptoryt, ROR+yt)
BAZ RS . hPMSC A] eIl 1 R T 1) CC54 5 Th17 4
Jfg by CDR6 MIE.Z K, Jidid PCE2 i FOXP3 {i
SUR T, AR TL-10 PR R4 ] H3K4me3 =
HIJEAL, BEJSHIH RAR AHSCHULAZ 44 C (RORC)
I, Th17 AR AR BIR R R AR ] (I 79)
INRE, AN Treg 20 1 5ok 36 e i b (1) A0
5 IL-10 JE SIS LY, TL-35 AR TR T IL-12 K
TR AR RSB B A DR 77 o TL-35 9 S g 1 ek
W5 Treg M REPEPEDY YA Th17 G 2 i FEARA K o
Ak, MSC fifHE iy TL-35 {23k B 4i i b A= TL-10
T4 Pk B AL (Breg) "7 o Al WL, MSC Ay
RF XA E e A A AR AR, ik ik — 2P 3%
W MSC 3 2 i Y367 (L o

MSC #h b i miR-1470 A DA - 8 20 J J5 300 2 1 33
e AL R p27kipl ik, PR/ R Foxp3 + Treg 4
FEMGITE PEHE ™ 0 MSC I Al i A 4 40 M 9t 1
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Fif& 1 (PD-L1, frsy B7-HL) FIFEPEA0HSE T
f£2 (PD-12, W#ky B7-DC) & YK K1E T Treg
AMMI % A DT 400 8] T 400 2R, PD-L1/PD-1
HAHEAE FAAR 4 UE A AT LR 98 Th17 40 A 1 I > 4h e
ff) CD4 " T Zffa-L3) Thi 1 Th17 4AH. #ik] Th7 Z0f
(RFE BT 1L-25/STAT3/PD-LL i 157" o 58 % B
PD-1 Z K J2 PD-L1 AHEAE FI X 71755 Treg 40 T L
LAl Th17 g 2 5CH 2, P, MSC af iy FE A
Tl B 2 iy S e S P RN S SR A R TS A
MSC T E Bk AR SEL A0 n] A%
ey M1 5 M2 328, JE2 5 5ERY R AEFIHIR, &
5 R A R B VAR OG . M1 B 5 13 240 i 70 08 9 42 R
PR~ AT o o g S N, T R v o 2
SRR A AME N 1, R RAYERONL, 451 3 il 20 41
WHFE s, MU B A M bR 35 4 75 28 6 BT 1 1 g
SR AR RO R A AR, W] M Y S A
770 W i 1) AR PP OCEEAE T . 55 ML g 4 A
], M2 W 2 e i 5 4340 R AN S e V1 A . M2
R W20 ML WA i AR PR - TL-4 | TL-10, TGFB Al A %L
W IE R | SRR i L s E Y
WIFEE A M2 E WA RE 7> b E 5 iC A 18 (CCLI)
FIIL-10, F5i% 5 Treg AiHa 401k, M 470 28 i1
M2 [ 20 i o mT LA 3e 23 9 NO . TDO #9243
T PD-L2 GRS Treg AL o Li 46 4E
52, M2 AU g AT AR 1 S A A AT miR-370 JE i F
i MAPK/STATY {555 18 A Ak W i o Ji% o 3k 46 e B
R, S M2 RN T RE VA YT N ) AT R
WEFER I, MSC n] DL M1 58 0E P 7~ ) 4% 3k,
B M2 LR N ¥Rk, JIF Al 5% 2 W TGF-B B
I Akt/FoxO1 {5 5 i@ 124 B W 4 A 58 7 ML 3%
UL AT ge M2 RS gk, MSC AN At A X
YRR, FTRES MR IR SER 732 A G 7 1 (tumor
necrosis factor receptor-associated factor, TRAF1) 4%
i) NF-kB 55 18 B8 9 ) 47 5, [ i) TRAFL 335 #)
MRS AKT {55 &7 oAb B & 3,
MSC S fk (miR-21, miR-98) W] 3 i 5 W 41 g
IL-10 [y 43 W15 5 JAKI SR A6 A STAT3 87 , 1 oh
WMA (miR-146a) W] i@ 1 #] TRES DT U6k 20 400 i 7
—AMRA G A, X ey et T M2 T A
S TR B, MSC 3 B 5 A A e H 3 4
WMEITE S M2 Hii 2R A
AR, MSC B & A ot RNA {950
PRBENT] Toll #£32AR(5 51 5 i Wi 40 i X B A Y 28

RERIBEE, AT ) A S A T B A
S 5RENGRAE M & A, DRI X HL T T 0 1 ) R s 3 A
BEYTER

MSC 5 B #E4HE  MSC X4k~ 4 LI &% B ik
EL 200 M A 3 3 R FE P IR F . MSC TR ) CCL2 i
SR AR STAT3 G35 AN R ECH G2 5 (paired
box domain gene5, Pax5) kPR ST S
KB, MSC b ERK1/2 BRRiki5S B il p38
MAPK ({300 , XA BT GO/G1 1 n 4t e ds otk
&b, IFN-y J[3% T 1) MSC g2 3 PD-1/PD-L1 #f H.{E
I, 1 B i = A HAMTSEE], MSC iE
AR il . COX-2/PGE2 4%, IDO AR {2 k43
IL-10 (351 B kLM (Breg) Az hf, B AR IEAH
SRR L BRI, MSC 75K 32 44T
HIFC T REARE Breg 4NH, 1M #E 424 P 4 IFN-y i %
A B ansg . Hik, TR MSC 5 B e
240 MURE FLAE FH AR 52 2B R T s PRI 5%

MSC it E R AMMRaEN SRGEE &
i, AR B AR BEAS-2B FERHU S L
B (CoCly) HGIBASM TSI, 15 iPSC
RG24 BEAS-2B 4 ffith miR-21 @&k, &
ERIL T BEAS-2B 4T, Yao 26 K3 iPSC
oAt G5 1 B 40 2 6] A 0 b T8 49 K 45 (tunnel
nanotube, TNT), ‘B35 T2k iPSC ] I K 41 ffd
MRS, Rk T B GIMERE ., R EM, YR
R, 4RI Rho-GTP fif 1 (Mirol) 7E MSC
Seid BE IR i e R R RS 1 — A R
S LABGE B MSC A AR 54 19 miRNA 7] fifi
RSN =Y G U =R =N T K= R (S E A RS
e H e S A A it DA T i e SRR RIS MSC Ak
WAt RE A5 U038 R A T 8 DA T35 I Bz 40 i 1 7
BRSO MSC R HE R AN E AL SR E R
IREFENG RIRTT Hh RE A R P T 2 i 1) e

MSC MESEEEHNERAAR [EEPBEE
W) FEEAFAE, BRI R AR RO RGE
BRI | VR USRI . AR A 2
MSC 3 3 BRAIARAR AN A A b R T S T LG A A
T S AR R i 55 Al F 1)

0] R AL 40 B RS AN A0 B A I T RR . E AT
TR N8 1 T 240 P 46 5 /<3 T 9 1 K2R YA
SO IR PR AN T L SR S T UL 40 v
TGF-B1 FEPRIFEik, F 2oL 3 Jom et i v 240 i 4/ 32 o 2 1
(8 7= SRR T T FULZE M s 1 ok 1 I R I
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VR WG TR PR A0 AT A= Y S WMA RT3 /b JAK/STAT
PI3/AKT 551 4 H EEABER IR, AL, VBRI
LR LAV EE B S0 1A 8 T S S8 F- 1 JL VEGF-A il
CCR3 1521k ERK1/2 Bl , M2 UEF
VLS B S B IR T AR IR R
A0 M AH OGO FIBILAR A B T 2 B i3 <0 o 9 A T A
#AS

Dai % BRI MSC YA Y75 /N B 32 S A il
HHEBET  (broncho-alveolar lavage fluid, BALF) g
FR PR A0 M 2t 9% T e . Marifias-Pardo 45 % 3
T W Wi R AR o it FE MSC B AT DL RRAIR o 38 WL B 2R
I ( a-smooth muscle actin, o-SMA) 7K F1 48 Jig &b &
Ji (extracellular matrix, ECM) ULk /D4H 2 & ¥,
Goldstein %' Jb—BEH], AJs BM-MSC M il i
/N ECM OB 8/ A T3, R 1) i ol 40 o g Dt
HE L B MRS W BRI 77 A 3 e 52 B i
— RS T MSC R T 6 i A TS £ 1 (Lo

fEF T TGF-B/Smad {5538 I A1 Wt/ B-1% 35 2
Al TCF-B & —FMiELr 4Efbanffs A v, TGF-g/
Smad {5551 A0 75 UE B I R R R R T
BRI, SR A L iR T R A L TGFBI fiE
PSR A EES R FRIA K, IR S RET
Y 200 e 1) LR AT 4 A0 L ) 2 72, R E o-SMA [ 353K,
MNITF - 3R b B A Y b B -] SE 5 72 (epithe-
lial mesenchymal transition, EMT) (2100 i AR 2T 4 4
i3 - g A L B DDA O, ) AT M A E B
WO RIRIEIRTT b — A BT SRS

MSC 48555 25-1 (stanniocalcin-1, STC1) ., HGF
U/ T A A L 53 D0 J i, A PR B 4 R
I T A ) TGF-B/Smad {5551 % M 17 & 45 T 2T 4
TR, Halim 251 FE—T50BE 58 v R B MSC 3%
IR -1 FBUEHRIEH (IL-4 F1 TCF-B) fFE
i, (HAERAZ, MSCXFAMEM: TCF-B RI N H5HT
PR, TS H A IR A 7 2 B S e B R A

Wt/ -3 PR 8 2 Fh C M2 ) Wne 2R
SZRGE G AR RE S i, B 5 I P
SR EIBI A Song 1T R B MSC 17 1 4
WAAFT A ) Wt/ B-ZE R U5 S Id g, I Ny
R BRI GE b B Y ~CE A EMT . #F5E 38 & SR
Ui MSC 717 £E i) ZMI A miR-301a-3p 7] LA Z ] STAT3
I ASMC (ZGHEFH LA RS FEFIER, Jf
P JAE T2 Xk B ] MSC g
Wit I (5 5 B B A A 2 RE M, O BRI 52 & 1R

850 October, 2022

7B S Ty 1

FoA IL-Tra SR SGE F A A 5 b e 40 i
| Toll ££5Z{& 4 (toll-like receptorsd, TLR4) zE&w] DA
VS IL-la BB R, IL-1a 76 H 200 B 4 A
B IRty — P T2 F BL (high mobility group
protein 1, HMGB1) BBH, LA i 1L-25 F1 1L-33
AN, PRI Th2 i M4 iR+, HMGBI
S — FITE 2 ol 240 0 2 B v 282 32K 1) BE A5 5 AH DG AR 50y
+. HMGBI jiiid 55 b R a5 sz R E M, 7
7 MAPK Al NF-B B335 o DA T35 0 200 6 15 W 305 4
ARk B I 2 T AR R AT 27 4E A, MSC 3 3o 77 A=
TL1Ra ey 55 42 W 175 5 1 08 BB o R
FRBR T I-1oc B 23 W FN i 40 i 9 F (RP HMGBI
HIIL-25) (g™ 0 AL, ARRA IR IL-la S MSC
W S A A TS A

MSC #II iR ERIER B ERR
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