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Abstract

BACKGROUND: In the co-culture environment of mesenchymal stem cells and macrophages, mesenchymal stem cells can promote the polarization of
macrophages into anti-inflammatory macrophages to reduce inflammation, and macrophages can promote the osteogenic differentiation of mesenchymal
stem cells. The co-culture of both plays an important role in regulating the immune system and promoting tissue regeneration.

OBJECTIVE: To summarize the methods, influencing factors and possible mechanisms of co-culture between mesenchymal stem cells and macrophages, and to
provide theoretical basis and experimental methods for the application of co-culture of mesenchymal stem cells and macrophages in tissue engineering.
METHODS: The first author searched the relevant articles published from January 1970 to September 2023 in PubMed and CNK by computer from January to
September 2023. The Chinese and English key words were “mesenchymal stem cells, macrophages, co-culture”. Finally, 63 articles were included and analyzed.
RESULTS AND CONCLUSION: (1) /n vitro co-culture of mesenchymal stem cells and macrophages can be divided into direct contact co-culture and indirect
contact co-culture according to the model, and two-dimensional cell co-culture and three-dimensional cell co-culture according to the dimension. (2) The co-
culture of mesenchymal stem cells and macrophages can promote the polarization of macrophages towards M2 type and enhance the osteogenic effect of
mesenchymal stem cells. (3) In the co-culture model, the methods of co-culture, the proportion and time of co-culture, the phenotype of macrophages, and
the cell source and conditions all affected the immune regulation of macrophages and the osteogenesis of mesenchymal stem cells. (4) Cell interaction in co-
culture may regulate the immune function of macrophages, proliferation, migration and osteogenesis of mesenchymal stem cells through cell-secreted soluble
factors, extracellular vesicles, cell-cell contact, and metabolic pathways. (5) Mesenchymal stem cells and macrophages can enhance cardiac function after acute
myocardial infarction, promote epithelial wound healing, reduce lung inflammation, improve renal function, and accelerate bone repair. (6) There are still some
problems in co-culture of mesenchymal stem cells and macrophages, such as the selection of co-culture conditions, the maintenance of good cell state and
interaction of co-cultured cells. (7) The co-culture of mesenchymal stem cells and macrophages can improve the local inflammatory microenvironment and
promote tissue regeneration and repair, so it will have a broad application prospect in tissue engineering.

Key words: mesenchymal stem cell; macrophage; cell co-culture; direct contact; paracrine; three-dimensional co-culture system; tissue regeneration; tissue
engineering
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T #1355 (cervical cancer, CeCa) #418] 7L/ T @ fief £ K47 /st M2 &
E v sl Al, 3 mAE A B mit e § otk M2 B E el g
m A~ 10 Ao 73| vk 2-3 B An A8 (indoleamine 2-3 dioxygenase, 1DO)
Rik¥ e, HEHBAKT miesgiiegteh », ZXRFT CeCa- M AR
T ORI I e P A9 VE R, AR 5o B R S AL o I A I e
s ASHRPIEIRSE F M2 E v 4n i e BE 4G 38 Hn

RAE X 18] 7R T b i B A ARG AL EE ), 125 B Fo5 97 B e 0T,
CATT AL R R 6940 KBS ik, TRAE R SRR I LR T am A ed
WA, ARFERERRBAT@MIG T, XEAZEHE LT wIE RE
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IR T 699697 B ARAE T #7643 iR, 2 B A7 R R RO 1 AR T
it B rE an e k3 A a AR AT R AR AR A Bk 2,

23 [FFRRTHRSERMRIISFPETIRZNTRENE BTN
W AT mie s B o33 T ipll i TR M A T miesh R, @
LA ik BARSHE AR BATAR RS, 1) AR T IR i B AE BRALES 3 34
H (phosphoinositide 3-kinase, PI3K)/ %& & i# & B(protein kinase B, Akt),
AL 4L E F 88(myeloid differentiation factor 88, MyD88)- A% 4t & A %k
“f kB & _Janus % B (Janus kinase, JAK)/ 1z 5 45 F Fo 4t F7EALTF (signal
transducer and activator of transcription, STAT) 212 5-i@ 34 ¥ E & m i
) R IR R, B e iB il Bk iR Rt e AR T aminegiga. a8 A
MRE RS A — R m, B AR T mies B iR e 48 AR A 69 AL
B80T B AR T &AL, JLUE 4, 5.

TIRAP4

MyDBS-NF-RBL  nig g6 "N e

o’

i f et
<+ M2t

* Ermein RN
M2t TGF-p
HEhEET *®
S 4
cp200t

S,

AKT/mTORT

NG
MsCs

p L10. TGF-p1t
TNF-q, IL-124

el
Arg-1, CD206, IL-10, IL-8.
bFGF, HGF. VEGFT

cp2061

-0t Jak-STATT
Arg1t —— — -
cpi63t

HO-11 HIERSRL

B

21

cDas
—p TNFal

%" o3¢ oo
DA IS Y IRANCH, w
—
PI3K/AKT/mTOR T JLR2NFABL O
O - Mz

B 94:: MSCs 43 W i) miR-466 i@ i F i TIRAP-MyD88-NF-kB {5 ‘5 il B {2
HEEREAN L ) M2 B Y, T BN AR AR BE /T MSCs 4 i 1T
TGF-B 384 11 7 B W 4 i [¥) 77 W A J7; MISCs il b COX-2/PGE2 I AKT/
mTOR {55 3@ %, i) LPS/ATP fill ik I e 411 i 12 28 Bl 26 41 B IR+
I 72 Az TGF-B3 T TSP-1 A1 5 1 55 43 W 250 M A M1 TR 5 38 4 Ji % Ay
M2 R E GG, MSCs SR 5 I T /1N 16 1) i 248 A FH 66 15 s 40 i ) bt 8 36
M2 B AL MSCs 55 B4 i 1) B Be i i it 10F MSCs 724 TSG-6, |
7 CD200 [Fik, ik B LR R M2 B4R Ak; MSCs Ak i b g 2f
FLAEBEAE 2 1 EEE I 1 JAK-STAT {55 58 B 2 3k M2 2 [0 41 i 1
fk, 7 CD206, IL-10, Arg-1, CD163 Fl HO-1 [f13¢ik; MSCs 43U
STC-1 3 i 3% PI3K/Akt/mTOR 13 53 4 B A0 1IL-10 [ 20 Wb, {33 M2 B
WM AR A : MSCs 233 1) TSG-6 55 B WAL [ 1) CDA4 ZARAH HAEH,
JE T P TLR2/NF-kB {5 53 4% P& Ik TNF-a [1) 43 #4; MSCs 43 ) PGE2
PEIE BRI M1 R A ) M2 R BLFE 4k MSCs 5 B4 3D FLk5 9%
FEAK T IL-6 114> W6, 9 T Arg-1, CD206, IL-10, IL-8, bFGF, HGF }%
VEGF (3L, 2t M2 T ENEN A1k . MSCs IR 78 T 41 A; IL-1B
NEAMBAE 1B; 1L-6 HEAM AN 6; IFN-y Jy FHE; OSM Kl
JER M; BMP-2 NETESKRAESRNA 2 ; TGF-B NFEMAKK T B; LPS N
AR Z ¥E; IL-10 N 1L/ 2 105 TNF-a IR SRBEIR F o5 1L-12 N
M A2% 125 TSP-1 NI /MR N T 15 TSG-6 Ayl Rg SR8 R -1 il Bk B
M 6; Arg-1 AFSZTIR 1; HO-1 NIMZ RN 1; STC-1 AHrd5 5 1,
PGE2 NI HI IR % E2; IL-8 JT4NAUA 2 8; bFGF itk sl 41 4 41 ffu AF
KHEF; HGF NFAIAKE T VEGF v i R 4l K 7.

4 | 87t BT 4Hpa Xt B MR A AT iR HLHI E

231 3R3FIRF B g e Aa A FOR T Aok i oT bk B AR BE A A
A PR ——F b B R A H AR Ak SR 3 A R A d A ik gk 32
o, mIAER AR OB TR T 2R, AR T
JE B fm it KA T Ee R, 3R A4S BE 2(cyclooxygenase-2, COX-2) /£ X
JEIEAR T R AL A W B4R ) PGE2 F R AIAT S IR E, A A RLIRIE
18] AR T el B i A 4 3k 33 7538 3T COX-2-PGE2 i 242 4t 18] AR
F o o F- B R, 1) R e e g i it sk iR 4238 e M2 A B oK 4
Bk B B ARG BV XIA 5 Bl it 92 3 3E A 42 Transwell 2 404 AR
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IL-10, TGF-B1,
TGF-B3. VEGF
®
e

9, N A S

IL-1B, 1L-6,
M2 TNF-a, IFNy

e D i
00 /\ﬁ /%é

TSG-6 ?
VL

MSCs S

MSCsIBE T

MSCstE/E T

BERET —» l

0 0SM. BMP-2 M _/
//‘43 s
S MSCs NA

Do ik soe
e ceme G

Bl M1 AL B W 40 i 4 6 1 40 B R IL-1B, 1L-6, TNF-a, IFN-y X}
MSCs [ 3% 5 4G 40 i 7 I, M2 29 [ 06 48 i J5 9 1 48 i (811 1-10,
TGF-B1, TGF-B3, VEGF &5 7] {£iF MSCs 3%, MSCs 5 [ I 41 it (1) B
FEAE R 2 32 MSCs 7= 42 TSG-6, L1 T CD200 (¥ & ik MSCs 5 E g 4f
LG FRAR B MSCs IE A% R HE S B 4 @G BRI 53 WA T BMP-2 ATl
OSM 45 1 MSCs I HuH 43 fbs TEB B BB T, BV R 4
AL A ML Y, 3B R D\ W4 i 1) MSCs F R 38 T,
RN T MSCs (1 /i 401k . MSCs N IH) 78 R T4 i IL-1B N T4/ &=
1B; 1|- 6 NEAMAN3R 6; IFN-y Ny T-HiFE: OSM AR 3= M; BMP-2
NEEEREEN 2 TGF-B N4 KIFF Bs LPS NJIE £ BE; 1L-10
jjﬁéﬂflﬂ’r! # 10; TNF-o AMRIRSER T a; IL-12 40 3 12;
TSP-1 ML/ R 1: TSG-6 DY A SER TR 15 65 Arg-1 2
FEER 1; HO-1 YILZL s A 1; STC-1 4% 2% 1; PGE2 Jyni 41 fig
#E2; IL-8 HYHMIA 3% 8; bFGF B IE s 2T 44t A= K K1 HGF Jy
JFAHHAE KR 75 VEGF I Py Bz 4 it A6 K 87
5 | EREAaXTE 7 BT 4 A A R AL I E
i 18] FU R T I 5 s U AL B v 4w L NR8383 VA 5 1 1 gt AR,
AR 18] )R F fm e 4k 64 A7 45 % 1(stanniocalcin-1, STC-1) i itk &
NR8383 PI3K/Akt/ v 5L 2h 4 & 4 & % (mammalian target of rapamycin,
mTOR) 13 5 i@ 3438 o & el A& 10 69 50k, 423t M2 B w4 28 i 434k,
ALA A B LR T RAT A 89 COX-2/PGE2 £ THP-1 ALy A E 4
mAad % 5 Akt/mTORC1/ EBA AL AE 4545 & 1[phopho-4E (elF4E)-binding
protein 1, 4E-BP1] 4% 7% F= 4 K ARAL B2, ZHOU % P¥ 4232 i 22 Transwell
Aok A(E4m AR T@e=5 1), EX@RE @) %—
10 Fo & tm A& 37 R X 6938 Am 3 4 5 PI3K/AKL B 3% 098 F A %
*”miﬂ@Eﬁ%@%ﬁk*“&ﬁﬂﬁ%ﬂkiE#%kﬁﬁmT
R BT R B R T of HEERE T B FT@AKRENR M1 A o
mieH e FIE. Hoh s B m%ﬁ%%%ma BB AR R SR
440 £ % B F B3(transforming growth factor-B3, TGF-B3) Fufn s 4 B
Z& @ 1(Thrombospondin-1, TSP-1) /584 35 5 ik 2 S A 4 9542 M1 A E
o 20 JRARAL ) M2 A B v g e S S AR ) 18] 2R 3R A g 3R AR A
%ﬁmﬁwmm%kﬁﬁ%%&% AR L EA 2 OSM ARE B T
T T AR T i s i B RIR B tm i TR A
%ﬂﬁ+&%méﬁ%F%Lm&,ﬁ%ﬂ%mﬁﬁ%@miﬁ%,m
RAIE o oA B F oA 10 AR F it A A= B R . 1R
ARACAR 25 SRR Bt dm JIE 4ok 64 40 L IR 2 18] 7R T am e 9 R R —, &
Transwell £ % 2k3E 5 M1 & E v tmfie ik ey e B T & @miei-& 18. &
mIpAF 6. MIBIRILE T o By FHE FEE R F mie ey 38584 47
HAEA, M2 R B amfit s ike mit R T & mit& 10, A KRBT
B1(transforming growth factor-B1, TGF-B1). TGF-B3 A fu’% A K A K EHF
&N TAR B AR T e g gA BT i@ A 1) 8 4 3 SR 08 U T m A ok
49 TGF-B *T i it Akt/ X k4E4% 3K B -F O I3% 1(forkhead box transcription
factor O1, FoxO1) 15 5 i@ 3445 % 485k b E v mfite) M2 RUARAL,

BRERE, RSB P 8 AT s 69 IS SRR R i
Z& 8 6(tumor necrosis factor-stimulated protein 6, TSG-6) 5 E v g &, £ ¢4
CD44 Z AR EAR R, @i FAK TLR2/ #7245 F B F kB 12 5 B4 FAARAT K
B8,

232 mpRshEA R RMRAS B AR, 1A AT e i A

o b X RARF ik sh e, st B ot zh e RAE %A, SHI
5 3@ 3 Transwell £ %253 SR8 1) 70T ot ik 49 dm s M s 4

H 49 miR-466 74| T Toll/ & tafe/~& 1 24k H#74: & & (Toll/interleukin-1
receptor domain-containing adaptor protein, TIRAP) & A, % # MyD88-
A F T kBAZF BB TR, Atk A A -F4r6) M2 A4, RIE%
FORTAER I3 AR, —FmEEMGPERE. AR T @i
ikt RS AT VA T A 5 5 B4 m it A de miR-223-3p 35452
AR, PR AR B Rk A B, R B fm e g KR B MY, XU
%; W2 ) A% ) A 4 7 335 (bioactive glasses, BG) Fi4L 22 18] %, i T m it
ik by iRt 8, 4 miR-125a-5p & A i, 5 B 4n e A 43 ST
B e 40 K A et A A R R 9 ARAL.

B AT, 18 AR T e sh it €2 M A 16 7 KIE M IR A 6 —FF 3 4
Fom AR T k. R R T ek R 44 B ) 8 (apoptotic vesicles,
APOQVs) &4 it 364k 4% B i tm A0 AfE 2 RVBE R 9a IF o e 4 K R R A6k, IRA
W ERmiathiasds, a2 BB RmABRE P, b5 B mieiE e 5y
TR mit kR 49 SR F i i KA AR DNA W46 0, A& E%
L i, 04 SR AR TR o BB BRAL KT, A R B AL B i ey AR g
%££ﬁ§,&ﬁ%ﬂﬁﬁ%ﬁ&ﬁwuﬁo#wi%mﬁﬁ+@k
SR RGBT IR 4 R, W 5 R AR A2A fm A2B 454, UE
AKT/ 4w i 413 7 & & 3% B (extracellular regulated protein kinases, ERK)
R G T B, MLt B mitg M2 BB b, @it Transwell £ 4
SEI2IRR DTG RSB F o 509 18] T A (T-MSCs) S1 bk & ¢4 F
FUAB St £ 1 £ %38 3T JAK/STAT 42 5@ s44T F 8 A I B 24 m fe &) M2
RAMAG, F BT A G 4 4k Y,

P =R R W e ) R IR E U R e
ﬁ%;ﬁ%%&*@%ﬁw@k%ﬁ%@%%ﬁb*%WWA&K5
THEARAEEGR T @9, KA Transwell 7 4t 18] 3% 3 33 I 7 50 £ W
M1-EVs 474) 8 B A, ™ M2-EVs 35 B4 LA %S48 ),

233 @it - ik B AKX S HEREIA K B AR T el R R
AFHEAR I T AT A 'T‘é’] W, A smfele) A Akt o fe A A E
ZAE . NICOLAIDOU % sz,b,%\ﬂﬂ %] ﬁfﬁ%émﬂu 5 B4 oo A8 it dm
FOIR) B AR ARME T STAT3 43 3@ 8%, 12T OSM ik, BE&Htb+T
AR, ST )@fﬁﬂ'—écﬂﬂuﬁx b, U F bk 38 R e
TR IR TSG-6 N5 64 5 b 2R 69 38 3R ARBL T 18] LR T mie 5 E v fm
HEERAER, ML A Erf o A M2 B E v it 4mfie e 45
AR A S £ T 18 L% F 4m iR CD200 49 & ik, @ Eif#Y CD200 A% T
A imie 2 W) 0 AR EAE R, WMIEE A AN T @A e m il Bk
T BB, ST Bekn T ik B e dm 04 AR AT 4945 5 5 AL 69 3 BRI
234 Riftigsd BT AT TR T Fo e ik e 45 R T EvE aies),
R A289 9P A R T il B anleAn e B T2 45,

AR AR SRR, ABEE MR TR T RAZ AR T E R a oAbt

A2 EFEAA, YUAN F id it Transwell 7 4253 F1 A% 70 & BLAG

W8] F % F il it b M1 A E o dm i it B A Sk BGE S B T Lo(Hy-
poxia inducible factor-1a, HIF-1a) sk & 3 %42 M1 A E vk 4m i 69 45 B4 fif
AR, I dps] B e e M1 AV RAL; FIRF, M1 A E v a0 05 ik 4
I 30 BRATAZ G By 18] FOJR T 4 e ik PGE2, AR 3 B v fm I A M1 & R 4%
Boh M2 AR, M RB AR M KE. DENG 5 ) syt — % s2ih b & 9
B RER) FUUR T 4 A4l 69 S AR R AR AT A ) m BUHE B AR SRR R ) R R
E % nfie, 3 MH-S 400 a9 AL, BAL R B o2 dn st 18] 70 )R F aafe ey
s e AR FEAR, B m el TR AT N- TERF B
Z(BR (N-acetyl cysteine, NAC) &9 7 X MAAKE B 19 L0 T 2 i /= A 64 am fie
P B 4G 3 A KT i i 2 AR L B, (B B an A A 4K
FAR AR T W R it KR &, 2t FE3ORE %w&aw
TEISSIER £ ™ 4. %% 1, MO & E 4 4 i 55 &wahﬂkzﬂfﬂm #4918) F T am it
I RT 4 E RAE R KA, IR EASARH. B KR, A AR
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=Y 3

F il B MR R E A AR A A Sk 2 e AT
KRS,

AT, B ART @IS B io 3 5 P A LR 4R 49 T A ALl
A AR S HE, SRR 5 I8 o R KRR B
MR, 1T kel B ot A 2 Ya s 1 R SO R At
FRLGHRIE, TRIVRT mid B mie 2 i 647 $ 38, 1
Bl R A AT T 89 A2 RALE 7T AR R SR, 3 F
KIA B0k E A AT SR A FEEL, AL
%1 | AERTEESERABETBENEMSRAETHTLL
WoARE Rk MR TRARR BT =9

A VS ImE

2011 TLR2/NF-kB

CHOI®! TSG-6 [#{I% TLR2/
NF-kB {5 5@ 1%,
Y 98 1 il
3t MSCs 154

{4 hMSCs BY rhTSG-6 1]
fEEL H TSI TVE
g

IS ST AR ST b
HIRTT PN MSCs

FREYTES™ 2013 IL-1B, IL-6,
TNF-a, IFN-y

Lyt 2017 COX-2-PGE2 3 MSCs S a4t R R S AR AL
AR AR A R

ZHANG ™ 2017 BMP-2, OSM  fiiff MSCs R4t 4N 7E 1) 78 5 T4 i
B A G R R A B S
TEF, RILAEEHAERT
RACEENSH

CHEN™ 2018 TGF-B3, TSP-1 {&i M2 MIENRANM 4 T4 S AE LA

WAt MSCs Ayl G IR 97 1
0 SRR
WANG ™ 2018 cCL2, CCL3, {3t MSCs iEB Iy Wit B s AT RE 1)
cCL4, CCL5, Rk B EARRL, A UETESE
CXCL2, SEME AU T AR
CXCL10, CXCL16

JINEY 2019 COX-2-PGE2 {2t M2 BYEWRZHM R R O LR IR T
WAk, clEbE R TE  SRALET A R i
IR

Lyt 2019 Akt/FoxO1 {23ty TGF-B fEMfG 2 MU SEAE TE IR T
WERIPR E VAR Sk
M2 BURRAY,
T fE 71

SHI“ 2021 TIRAP-MyD88- miR-466 |Niffl TIRAP-  AVAYT i 42 24 i [ r 3K 15

NF-kB MyD88-NFkB ik, it 98 R IBAT LA S i

B M2 RIFRE T —ANHi iR T4
BIRAL, HEEREEIE 1
Fl, MSCs 7] i 3 [#1IC
T} 22 24 ] 430 B
SR 28 I FE T2

LIy B4 2022 NF-kB I ML A E VAN FuEoRk B A R BRI A5 A

eI 134811 MSCs TEfE k12
TNF-a, IL- ik MSCs 454 PR R QTR A TR
10, TGF-B1, 5 SR T T B A AR
TGF-B3, VEGF I A B F A

L 2022 JAK/STAT VBB R 10 A BT R R 5 L
JAK/STAT fig ik LR R T 58K (R 50
Jir M2 AR Ak,

XIAPT 2023 PISK/AKT/mTOR 3411 1L-10 (14, {2 4 STC-1 #il3# PISK/AKT/
HE M2 B SRR, mTOR 38 BR F L 24 5
1t it

TEO" 2023 AKT/ERK TEHEEREAI I M2 % B MSCs Mk 46171
AL,

SR T RE A R
X

7k MSCs 918 75 R T 40 M: 1L-1B A9 (14004 35 1B: 1L-6 9 (1 40 g A 3K 6
TNF-a 9 RTER BB I8 F- o IFN-y 9y 48555 BMP-2 Jy i A K R 2R £1 2, OSM
SHIRIZE My TGF-B ALK I F B NF-kB g i % 3[R F kB TSP-1 I /MR
R 1; CCL RHILIA T (C-C- K ) Filfh; CXCL it [l TRk, TSG-6
FHRTER AL T IR 1 6 1L-10 D FI4IB AN 2% 10, VEGF ST Py B A 264K IR
STC-1 JyMrdhe 1,

24 [EFAETERSEEMNER SEREISINRER HFRMAL
I, 8 KR T tm oA B 0 A T B S R P R A R A
DAYAN 4 B2 3% ) 70 /7 F tm iz ol R4 M S LR SEAR R o, 23 L
M2 A B o fn o k4G )3 A, SR AR F B, LAO & Y
RIS LR ES 6918 R T e T dd s h R EGHFSF M2 AE
MR AG ARG, RV AR LB AR LR F A AU LG 6 Fh fE. TR
21 28 64 1% 155 18] 705 T 40 =T 18 3T PI3K/STAT3 i 349 S IR S X R 49 E
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EAIARAC, B S L AT P S i .

*TF R 4945 5, YANG % P i@ it £k F it A R AR T
JRIGIE, - M2 A B mieAii, h KA B e T A SRk
. DI 5 B AR5 & BB R A ARG 18] TR T 4m 5k 4 TSG-6 1% A 2
E R e sh i e, ALEE M2 A B dn R, MR AR ), dtd
AR SR IR R AR LR B A

AT IR R T T F BOAT A S Rk A IR A5 A A R
JL BT IR fm A SRR G PRI Y, R e E M2 A RLARAL, A
o8 B R e b e BT U & B B K 8] AR T e e e - A T T A
3T F S5 R A ok VE A R B AR kR KRB B e i e 2 8 A KR
B F e kik, WA T RBEMIRSNILE, RET B ket
b, ASAMI 5 150 44 8 p 2k Bl 5 45 SR 891 RASRKES 18 205 T e e,
PR F Aol SR R JE IR 3T e i) AT ) R F TR, E A m A
BhF- Aok @ ek 18, T & MrF R £ AR Wistar XK
i3 B M I R R 64 18] FOR T s R SRR T o AG e E
1B AT A%, ARt KRS S B o fe .

P38 LR T 4069 AV M AR AT AL 3R 2 AR RS T R B AR
FRIR U A, W RELRZAS T 4 B P B RS A eh B 1) A
JRF et AR A, VIE Y g S B mndesB gt A B SARA, AF
RAILE LML A5 2T BN LR T mfnem ), BARE & s F mie
sieegieh, RERRS. ERTER TN @INE 4 F 8w
F B HEFEIREN M2 AR, FMF 21 REME TR & 54
AR, BT HFH A M2 B B s At B A e R )

E v 4m i e 18] T Gm i 64 40 AR AT AR 0By B B dm i 6 4
BEAMACKE R R FAESACRBIEI, TP E LIRS SRR S
RS EARY IR A o, B e B &R, 1 R el T
PR B e AL, Bt mat 20 4R K IE RO AT AT, 7697 KRR R, 12t
BB E, R RTT BT R AT AR T el An E v gm i3k 33
Fr R A AL 1A) F R T 4 0 BB o A AR B 40 SUS A9 AE AL, A s R B
Bh AL o I IR 5 69697 An 4L R A RAE AT 69 T ik Ae Rk, ILER 2.

*2 | BFRRTFHES ERMIIETT ZMERIEXARICE

EH (2 & SNy i e BX
FEh
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IRESEEN
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i 453493 %
N R
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HEUR 5L
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TRyl O G &
OETIRE

B E ST AR i T
N TR ) M2 R AR
s 2 o L IR P
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S 24 L P ) £ 5 )
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S A AN S AL E
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LR TUAEBR R 17 78 i T
AL M2 T E RGN
Wtk ek kI &S

T 7857 240 PO 6 A7 PR 11
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R 9 RE S 5 st i Th

V5 SN M2 7 I
s = e E
IE T IR ER TR AL 2T )

A 0 1) 7 5 - 40 e it
PI3K/STAT3 il 4 {ifi 5 i1
BB M2 41D

7] 78 T4 L 5 R A
N1 370 ¢ R TR A

RN F8 - 4T
RIFLHI S AL T, IF
FRBE— BT IL-10
I3 WAAE L JIUREBE 5 Lo
B AR T ) B
HE— U IR T F B 75
ST A A AR AR A
JLBRE R R R B3 05
I A A
B wE 7245
R 18 78 B AR L A
A REXS B i BT VBT
e
FIARNK B KBTI 1)
ST RO TR SRS

()78 T A LT 7 VA AE 56
IR BRI S A
AEHA —E |

LR 2 A 7E B A I 7
e B AL
PR T IE T B2
O IUBE i O WL T 4
T I T U 55 1 R K
PSR R T RS W E
w5 BN AT R T Bk
Nes" L i [7) 78 5 F 201 i
Lt Nes” - fifi 1] 78 5T T
AR Sk LS
A B K IRIT AL

RIE: IL-10 AEAIIA 3 10; TNF-a NRIASEE T as

IL-18 4R/ 3R 1B
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2.5 KENESIN fefel e A) e e EAE R AL e BE K F PR E
L, BARIAEF, FIAERRRARE LM T mies B e 1048
B RDAE—REA: OQ@itEiEiRe Stz g, iR
agrbt). R ARe AR F 2R —F e R, ORIEAL TR AL
TR tm A B m oAk RAG G iR s, ORISR min At abAn Ak
A, B AR XA AR R B @ BRI IR S e A K
NERAGEREAGE—F LT, THEEFABLIMRA 69 L EHF L.

3 hEEERE Summary and prospects
3.1 BEEMBATEZIUSARNSREAEEEA &) A7 T w@hie L —F
F L0006 77 KEAR MR/ A 0G5k, ERAFHERRENE. E
WML R — A E R RA KA W, T HETIR KEAR, RIEE
KAEVER . BRTAILE LR T e s Ef amfesd s =T s B F . anfesh
A e B AR R EATA AR, 8 AR T meid it PI3K/
Akt, MyD88- 474t F F F kB & JAK-STAT -1z S 34l Evimiie, E
v tm LB At bR ARt R R T e B . R A BORE R A —
TR, 10 TR T mhel B v fn a4 A8 B AR R AR AT 2 ©,

R 3 RR AT mies B mit 3z iR AR Ak R

AR RZ PR E RATE, B LR T miefe B m b
FARR BRI AN R ZEA R, A S FEe, MELREE
a9 BARAE A BB A 5 % TR Z AL, A8 EAR R 64 k454 REBUR T 5 4F
H&, mRALRIFELRA AW, LB SR HIIFG £ AT
RN, #RBEANT RS RRIEU B, P54 — & FAA HFAR.
BRE BTG 0B R R AN A IR IR A R U 641X s B o A A
R BAE R 69 % of, FAREXAPAR EAER ST AT A 2K, AIRAT 845
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