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Abstract

BACKGROUND: A large number of studies have shown that microglia are activated after spinal cord injury, which play a dual role of neuroprotection and
neurotoxicity, and are closely related to secondary spinal cord injury.
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OBIJECTIVE: To review the characteristics of microglia’ M1/M2 phenotype after spinal cord injury, the progress in spinal cord injury intervention studies
targeting M1/M2 phenotype and the possible research directions of microglia after spinal cord injury.

METHODS: In May 2021, the first author searched PubMed database with the keywords of “microglia, spinal cord injury, M1 phenotype, M2 phenotype,
polarization, activation, activated, regulation.” After reading the title and abstract, the retrieved articles were screened according to the inclusion and exclusion
criteria. Finally, a total of 76 included literatures were summarized and reviewed.

RESULTS AND CONCLUSION: Microglia have special biological functions due to its unique cell origin and development environment. In physiological state,
microglia rely on its highly active branching process to continuously monitor the changes of microenvironment in the spinal cord tissue and play the function of
immune surveillance. After spinal cord injury, microglia rapidly respond to abnormal microenvironmental signals and are polarized into M1 and M2 phenotypes,
exerting neurotoxic and neuroprotective effects, respectively. A large number of basic experiments have demonstrated that interventions such as Chinese
herbal extracts, clinical drugs, regulation of gene expression, cell transplantation, biomaterials can regulate the M1/M2 phenotype of microglia and improve the

prognosis of spinal cord injury in a rodent model. However, no consensus has been reached on the optimal regulation target for the quantity and proportion
of M1 and M2 phenotypes, and in vivo drug delivery targeting microglia is lacking. Future explorations should focus on promoting the functional balance
between M1 and M2 phenotypes to limit the level of inflammatory response after spinal cord injury, which is conducive to repair of the injured spinal cord.
With the further research on the precise regulation mechanism of microglial polarization phenotype after spinal cord injury, the results from basic research are

correspondingly expected to be applied to clinical treatment.

Key words: spinal cord injury; secondary spinal cord injury; microglia; M1 phenotype; M2 phenotype; inflammatory response; neuroprotection; review

Funding: the National Natural Science Foundation of China (General Program), No. 81973882 (to YX), the National Natural Science Foundation of China for the
Youth, No. 81804119 (to YYD);, Dongzhimen Hospital 2020 Innovation of Science and Technology Project, No. DZMKICX-2020-049 (to YX)
How to cite this article: LI CH, YU X, YANG YD, ZHAO H. Microglia in spinal cord injury: M1/M2 phenotypic polarization and neurotoxic/neuroprotective effects.

Zhongguo Zuzhi Gongcheng Yanjiu. 2022,26(14):2265-2272.

0 3|= Introduction

KB R BRI GE R R EF RO FHEHE
A TAERRTAEIN, BMHRBEAEKREFRATLELE, 20
R R T AT REREEIK. R AWBG eI 5 EF
HY, BB R IL A F I O R R LG AL
JE R4k ZOME AR . R ARG 48 A BEAR 5 Br 2 &y Sh ) RAY 2%
I TACHT 5] K B BELL AR AR IR, AAY 2 A R
S ILNE IR IR R M B G A £y kR IS AR R ARG Z S
— AP T HBIARIERF, QENERE [ RERF. W%
AT, ARARRAERK. A RAN . KA T
AR E . KRB LM. BF LA SRS WA H.
b2 IR ARTS RF . B RA AR 69 T T L A
R M ORI, B AT RRAF E AR, %R IR
BTG A £ EHEF, NRAERRE SR E A B 8 & R kR
TR, REMBGEAEAREENENEIZRE, £F5%,
Kb H A% B 8 gk & MRG0 A5, X A8 i 3 R 4R
GEEANFTITESHS. TEANGEE/ LERE. @0
HRERF AT, F REFRBLE NS EH G, B
AT heiB Bl m ket K, IR BMARG AL, Hit
—F AP RS S B A,

KEARIESE, HAEREIEA RIS B R 8 I 694840
R AT R GGGk R MBS AR, RERMRG TS, Z XAt
A BRA TR MMty hie. HEBG 5 DR m e M1/
M2 R R AEAG . vA M1/M2 &R A e 5 64 K-8 40 10 F TRAF 7 it
FARBATEE, ABTLEFRXTNRA@IEG— ST EA
AR R, AATFitdit—F T R el B AR5 P
RARNER .

1 &RF1/55% Data and methods

11 BRER

111 Bk AR RN % —4F% £ 2021 45 A 3AT# k.
1.1.2 ¥k I akaTFk A& atia AR,

1.13 #&43¥% % PubMed 4k3% %,

1.1.4 # % 47 microglia, spinal cord injury, M1 phenotype, M2
phenotype, polarization, activation, activated, regulation.

115 MELURER HRBELEA,

116 # &k %% JLE1L, # & % % NoteExpress( ik A:
3.2.0.7535),

2266 | PEHERTIEWR | 552648 | 5145 | 2022658

#1 microglia [Title/Abstract]

#2 spinal cord injury [Title/Abstract]
#3 SCI [Title/Abstract]

#4 #2 OR #3

#5 M1 phenotype [Title/Abstract]
#6 M2 phenotype [Title/Abstract]

#7 polarization [Title/Abstract]

#8 activation [Title/Abstract]

#9 activated [Title/Abstract]

#10 regulation [Title/Abstract]

#11 #5 OR #6 OR #7 OR #8 OR #9 OR #10
#12 #1 AND #4 AND #11

1 | PubMed ¥iEEEMZRIREE (KR RIAFARCREFS)

1.1.7 &L E W FR] LK 1597 & .
1.2 Nk SHEBR T E

WNFREE: OF SR HFMBG B DA mitgs. AR
FRMABE R P IR, QR G FE . BB FE
T ARG SR BB O R R AR AT AL LR
FRG0HEG TAk

HERg AR O5 LB B ¢ R AR LM Z; O
NEFBREELEEL, OFTLAMLE,
1.3 BRSBTS /£ PubMed k38 & ¥ 34b% 5 L
#1597 &, Wik X ABIEZEARENL L HERATAE 5 kA & 3
HLE, EEHRHRARE L. AR REE, RN,
A& 5B 6 Lk, B AN 76 B HATIIM B4 G sk,
Ik & B H ik AAZ LA 2.

‘Hﬁi%%ﬁPmeﬁﬁﬁ*ﬁﬁﬁ%xﬁ
R BB SR 1597 fF
v | S R

IR E S CHR 796 i HESCSEHMER
ST X % 3R 621 4

'< } Tl A 180 3Lk, 4SO RN

y
‘%Uliﬁﬁﬁ%iﬁﬁﬁx’é‘ﬂ\ WIEARTE T WA BRIARISCHR 104 55

Y

AN 76 T SCBREEAT 2504

2 | XEE R RIFERIZE

|23

2 Z5ER Results
2.1 RS TOVINRGRMIE R 0 ik TG oAb i . %
Gk E AT R - A48 40/8 (erythro-myeloid progenitors,



g ik

EMPs), 2 FARANZ RGN TR LB M0, KA —FFEA -
BEmie, EPARNZRAERESH) 2, PN Z R %L
K min b a0 5%-15%", A REMT, R @ RIRARINY s
BN (mk. WERAFIK), BEARE S Bt h K&
A AL (R ), MBS IMETENIEZEY. XA TEM
BEEIN, AIRETHNR micioiil, mmitkdsE
DHOR G RALIEFIBIATE N G E ), B0/ AR R
Jr “F I JE B 30-50 pm SE B R #9AT 2 R 3K, SoREERE
2P B RFEEFEANMRL I G o RANE ) ASE 3 vA—
TR B B AR B R, LA T I e RARBAY R GG E
BB TR IA S AR A T 4G NRUR ta i B A B B SR M
M e, FIlTFEFAPR TR Y, Ek % mine KA 6
SR PARANE R G IR | RIER L BAYZ T T R I
T, R ANZREXGLI, AFRE TR mieFrIER
FFIEN N EHE ey “HORE . 5T, ERERA
WAL R A 2 5 5 ECOR S IR BT TR 692, MR Ak
BT A M T TR 0t JOAIRIE P, A FARM R A%
BT ARG LB BNEAG, MR T EAT PR Z R %R
EeE—EL, LUE S,

st SF-#F HORAM A
. o —— AR ——
SRR 2 A M RN Al
AR T
MR
IR RO g Tl
G R G F BT AE
R L
R

B3 | /MR BRI R IR T 1R
2.2 BHEHHG/\REMBIEE M1/M2 RER{L

o M1/M2 B4 & FKIR 0 M1/M2 BN R ABRERIHFE

o BEEHUA G/ MR ERABAAY M1/M2 RABERTEHET o M1/M2 RE S HAI S

IR 4R AR 49 4238 RIO-HORTEGA F- 2 — AN 28T B 4
RT3 EXTF DR mIHE G Z IR, Bt e ikRE MR
FmBERERETARE “MAEBHE BERE, 544N
e B BETIAA, ETARAZ A%, KR, MUE. BRTAT,
PR mi A& EEQEZARE BB FEEE R MR
N R FETY, K AAMBER ST 300 T4 4510
FEONRIR mISE, SR AR b R Bk T A F A
R4k B, EE Y NER mILRARNE K. R @R R
AREETEELEHRR, MBI ME#HFORAL, @EBEEHA
R EAR. RIaF, HIEE. B, A%, kiR T
S RIGR, FEABGENIRZEAMA (KL MHC TT£
T ), METH—RINEERE, 2ENFPRIZELRE
AU ARG (KR E. AT, BALEHRSF) 554,

NIRRT R e IT B AR ARG R m e, xR IR IR A

R BSo 5 BT, TR TIAAHE S0 IRIR e
LS, B+ 4aEFRIEREN, DIRR @I Ak —
RIRBYEH D RERE, AOFEHBAF R LA, Br M1
AA(2RHER ) 5 M2 AR (BAER )Y, LE 4.

PEERTERE @777
Chinese Journal of Tissue Engineering Research  www.CITER.com
RS
ERRERRR
smRE——\ bk B
ll‘s.y/ 14, 1L-10 B ILNHE A
TGE-f
: Jff 2 TGF-B N
gt ALK T B
g N \
%ﬁ LPS 4 ls £ ¥
MIBMNVREMER 0 M28 IR IFN-y TR v
(RERET (M2a, M2b, M2c) 4 | INERFRAA
L e T ¥
BET plst-tuly R M1/M2 FREY
HERIE %
R HEERSEE it
S HERP

221 MUYM2 R BG4 kK MUYM2 R B4 4 ZF 0 THAEE
o 4 IS B 69 N F) L AR, STEIN &5 191992 32 ik B v m it
MM E TR, HEAY Th2 B @itR Fa mRA-£ 4 g
A, BFAEAE R B Foubi v . AAFR SR iR,
Eh Thl A e mie =4 FihE v iFF 028 XA B mip
B2 RF. 2000 4, MILLS & "™ 34:80E & B o an eAT K Andi £
I REAF SR E L H ML RS M2 R, %44 kiR Tl
49 L I: Thl ) & & % (C57BL/6. B1OD2) ¢4 EvimtL & 5
WRE S48 | FIHE viEF AR K8 NOML &AL ), @ Th2 )
A% % (BALB/c. DBA/2) kR4 B v 4m ILgE & 40 £ A 40 K 0945
REHE (M2 BR ). FE, AMMANEZF ML S M2 Bt E%
Wit DA LA KRR HMEY . RAEAREEAMF AL, &I
JI G LA G h ML S8 0E ) Fo M2( 43008 ) 28 ™,
X Tk s e B Th1/Th2 @i eg & 4 A8 b, IR it s
E LR & A A i, T 20 S0 BUR 4a IR 0 B R R B
T, M1/M2 o RAGR 4 R TR A6 R e i, SR T
WhRRABAKE MR A e KiEkme £z ™, semF
HBEIRAG B BT bl -7

222 MUM2 RB DR A FAE NIRRT an I a9 AR AL FE A
BRI EMER T, AERA TN ML EFEN
AR ARG, FA A, ALk AR AR, IS 3. T
EVvFRENSTFFFDIRA BB A MLE, ML A )RR
M I ERREOXER T (HBIRAET o, G@fNE
1B. @ mieihk 6. a@iAF 125 ). BRE 0. A
BF. AREEEOMAZHEAFFE —BMRAH. Toll #
TR, WRZEEARSTFHFG T AT w5k, R FAR
AW R GG E RS B AR MY, (2R BT S EAT S K
B K. B AT A, ARABFAG I EF AN ZEMAER,
Brvh M1 SR AR AR X [ Ab g AuAR ", gmiA k4. @
mip A 10, A KE T B F4 KB R IRF) ISR e JLAAL
AM2E, AHERREX@REF (a@BirE 4. @i
10, a@mBAE 13, A KB FBF). WLEHRET (&
BEMAKAT L ABAZBTREATF. KA mIR A LZ
BHRETE) ik, Arg-l. FiE Rk SHRSEE, UEEE
AR R 3R, M2 BN IR e R AR R 5ATE EH
AP, RBAZMEITIRAGENE L S, A BT KRS
MR EE. RE5WERAE. ARBBERELS, &
M2 & AR K/ A2 AR T M1 5 M2 2R 3 B A
e, (2 & AR RE L REF AR YL ML A R m e
BB IRIULL R G TS R ER M AR B AR AR B A R, X —iT A2
RADFEIRF 2R T @i, A THEBERL; @ M2 A

Chinese Journal of Tissue Engineering Research | Vol 26 | No.14 | May 2022 | 2267



@7 PEERATEHR

www.CITER.com Chinese Journal of Tissue Engineering Research

IR am B 7= A B BB AR BB B B MR, T BRGEIR R E IR
MR, A TFHMBRG N 2GE TR,

5 Emp i, DR mieg M2 &R T a5 A
M2a. M2b. M2c 3 # LA, HH BRI A & f A9 k4 6d kL B
FheddFshae ™, M2a B2 REA G M2 2R, dé @i
IFE 4 A [ Bob mAOANF 13 F-F 0 iguE R S A, o
FEL ARERGmMLE T, SgFRmibg), Ahibgmm
A 5 A4, M2b B (dARA TR HBRRER ) AmaR .
B miandk 1B+ s S48, %I B 54 (IgA 5 Foy AR A ) 494
TR, ZRAATRN FARLE SR Gm@miEF, €LLH
BORQAEE M, BOAHRAT ML 5 M2a Z ) ¢ —FF Z 49K
A M2c#itbd & e -& 10, 45 A KA F B AR E
FhEE, BV HERE L E M2 R NRR mib iR, T
I G KT E KA T B, SR LM ER R L EIPHA X,
AARFRAF I R ERA
223 KBMABRAGE IR ta R 69 M1/M2 R A RE A 18] 4 0F A
CHEN % "' 1 M RSN F S 08 D RR s e, R NE R A
AL E G M2a £ M2b B £ M1 6978 TadA2, BPARIL K BT £
W hae skt AR, ARG S D IR e R R A A A
itAz, JLES.

e R F R
AT Mk

|%‘ﬁﬁ'ﬁ1ﬁ‘iﬁi‘ii
%ﬁﬁiﬁ‘rﬁ!ﬁﬁd\ﬂﬂ”}

-
I%éﬁﬁ}ﬁ

A ERRA T BN B 4
SRS B BB AT AR AL

‘ VRN 2
* W1 AN R A

5 | HEERG AR M1/M2 SR BNERT 8] EE

HBEBAG T HON B A, ARG SRS IR R R B AR 2R R R
B 04 N R 4w JLBP A2 o FE R 8K ARAL A M2 R R PO M2 A s
IR en Bt b F K I B F . AP ZE R E TR LA
FdE | KRR L, Aratafers ), fRyp BB EFAL. AR
a4 1R, RR i ERIEIE P, AR H A S E IR
SRR T, ML AR NIRRT mfRgH b £ Hx, M
K FEA Y, M1IA DR ML AR 2 EMAER, mEH
Rk K MM, AL BRALSTH, ZIRTHEHKE. H
WM e PR AR & M2 B h £ 3] M1 R A £ 6y bk 4t
R B WA B ZE AR AT ENEERAZ—. dib
T, M2 AN R e R ARG B 6 LM B4E ok it
R, B THAG AL AB IR0 ML AN IR 40 B TS B 38
AR M2 B ML 69 R B 464, X4 T S0 M2 R A R
B 5 A R B AY BRI VAT M1 R A ehAh 2 AR .
o R AL AR B A2 T ey M2 Mk, B 4E M1 R A
FEAE, WA MI/M2 R A 8] 6 T4, 5 h BB 0 5
R G K,
2.2.4 MI/M2 B K643 ML/M2 £ B K k64 f A%
12T, AR L FHITRA, 2@t %6 R RS A IR
BE, DNRIE AR 342 2 R S AL, ML/M2 @ 64

2268 | PEHRTIEHR | 552648 | 5145 | 2022658

KRR Z BRI A7 A E R A A AR & PP
M1/M2 £ BT 4 R E — /AN 4 60 RS0 A, B
B TR A A A S A E A P, 24 I Eg M2a. M2b., M2c R
R G, Hlde, G AL EEmMIET R I Mox g A,
T KR — B AL 32 )5 49 BV-2 4l fies (s RNRJR Gm e ) W R AR A A
BRI RERRT, DRR i L —F e A
B —— BN 4B ie (dark microglia), AR fke)REE R F L%
R P, A SR TR RN FRRER, B 5T R
o6 AT Ak L L P,

M1/M2 %769 % L2 RIBRIM mIn I 4E B, dikshmit
TR R KB 6 DI e R R T A SRR, X
BN 4% T MM £ LT, RIMFH 65 M1/M2 R A 4%
FHARE W R AR R AL £ A TR A IR 20069 R A (AR s
IR AT &M R R % S AR E A ). AFEKIN, EARA
WL E AT 50T, ADNRR @ IT fE R B & 3K M1 A= M2
ARAFLY, RRHRAERR P, AR M1 R M2 R EHF
T s, EARAFTE BT @ILER AR N MIREAE 510
AR, BRI 2 R 5 MR et A 6
DRAERTREA EIREN, 1o M2 L FRE” “ARE” “4
MEERE” “BHEERE “HRBEIRE F, XEE
AN MRARRETHREY (BEE. RAEZED.
bk B @S ) e A i £ P, HHTAREST
et M F. EE EFFABRGEANFR.

BOES DR mieA A ARELERT, “YUE ANRE
oI IE 4 it R AR A, AT NIRRT N R E R 0 BORK A
HE A RAENEE, 2 TR ELNATRE THIIRK
WA E R B AR, KA KRR THRRER,
AR HUET WAL T Y e HIRA NIRRT mie
A B E A 5 AR B 6 M1/M2 R R AR B T o e R A B, 4%
AN RFmBAELERELNT ARG MKRA, X 3HEAA
ST OARIE 0 PT AL GRS K 4 B ARG, T R AEPTIR 8 “7F
R 5 CYRIRY #giddE, AT B neg e A ERA TR
Jrma A E S, A FEE LA “surveying” “monitoring”
FRBEHNRBRA ) “resting” P,

2.3 RUAR/RERAE M1/M2 RENESEIESEERAETS
TR IR 6 R R R — A B, R —F AL )RR e
HAEL O RELRE, B I stoh IR LA ok €09 B 6
XA RS tm e & 2t R E) 6956 97 77 ik T B R L AR R 69 R A
WA, #mEENRIRAE, —ETHRT XM FAM, 4t
N IR fm e T B G ¥ 606 57 T Be AR R B R E b A, U6
FEMEPR, RRRME Y., BT, ANRR @0 AH 35
89T R LA F AR AR B,

231 BHFEAMET FHNEKEINRGmiesh %8 5
“CHOET MAE, BEERT MR mIeRERE TR A
A, FEBAAT DT a0 B eI, A IRE D IRR
et RE | RIER A, WmEHMMAG, DIRR @I 8E
ERRKGRBEL, BAMNE TR BRIR @R6058%E, v
WA B A B B B LR LR gAY 2 AR A B fad ARab 2
AGBHE-ANGEMBLARAELERENELRY, RAEME
H AT ZoA DR @I (AR @I ) RALRAE A — A A
B & fmak i k. BLE M/M2 58 g42 h, M1 & R
SRR T A% “HE” NIRRT mibegab 2 Ak, Fl A
B AS 6 M2 B RR a0 B A A 2R S ae, AT IR
SR B ARG s A GBI T 4, SRR meER
PR B AR T A Ik M1 R AR M2 BB L, RS



PEERTERE @777

Chinese Journal of Tissue Engineering Research  www.CITER.com

M1 B 54 M2 R (38 M2 A el i 52, A ML & m it 4k 2,
RZHM2/ML e R ), Tk, K TFarsl M1/ 2 M2 49 2
wikah, BB FHMATHRIRY . LA H L TAE R I
Re R4y, 2R ERXRAE., @b, AWM HEFaEc
BB 697697, Wiz — & 2 o FAE A AEIRE ARk R ) o A
BAH AR W RS e AL R AL, R M1 AL JRUR 4a
HERVAPZEHAF N, REH M2 ARG a3 3G %A
BRI, AWRITHFIRN,. RAES S RARTEFAR
ZoH T AR TR H K, LK 1.

232 A F M1/M2 2 RAEGEE X T RJR e M1/M2
PR ERBBAG TR LA, AMMERIFILETHEE, £
B E, BMLENRF @D AR, KRG M2 8,
BT kB AN BRI AE A B R RALR? B RTATRIAS, BAEREH
M1 AN tmfie, AREARAG VAT AL E ORI, AR T,
IR B AR B D RIT e B HOE (R AHH ) TTOABEA
e B, B AEBMBGRTHER D RT A, A2 o ek E A
R L Tty = Gt Ba @ £ 2%, 17, ¥ RR @ik
o M1 R R ABACE B — A2 6TE B, ARIFIE L 69 KM IRE,
K& TFHRMBG B 200158 %, &858 M1 AR st
HIAL AR FR. WRRE. BEA BN LR MIHN
WG E e, T ANZS T2 LM, BABATEEZ
# % M1 A ag it EARAL, 4T3 M2 B eg ik, BREAIRG B 0 K
JER LI E—AA A THRG ARG T2 E L. ARG E
JefT A dE M1/M2 RS BRUR 48 0604 308 A rb ) 835 B SR AR
A2 AMTRRG ARG RALE ME L,

M & ST IR S AR Fe 2 e R B AR ANIR R,
BAEREFAWTFEDAFE, “drd MLAERS M2 X§HE
ey o FiR TP F, RIVARE SIS B E 58, HH).
BEFZ. FRIE. RRFEALFMACERER “EF 24
FEPE D BIR R e R A, HAS AR R R e R
AR A B R GG TRk,

3 RZES5REE Conclusions and prospects

FIGR NIRRT A R A T RE RS B RIERET
(M1/M2 &) 04 RE ghde. vAiBIE DR i M1/M2 R R 4
o b BB R T IR R AT SRR, NN T RS R
F R et & AR R OBRARIL A NIRRT e
AFRETRFHLEREREA HEE, AKX EHLBIER
ARE T oA B e M sh it 2 &R
mRAFLEANER ML, AATEEINZARNEREE,
Fat AL R R R R MR R, @AM 5 M1 A
IR e B IR R B KRR R AR, FiZ# % ML A
IR mIe e g S el FAERS, £S5 M2 B R R m
e AR, Ml AT e 2asEi5hmEd,
X AR A RARAG B ) R 4 R 69 M1/M2 R AR AR B AR
@ M1 5 M2 BF )RR ta oA & A & Ak &K Sk iz AE
12y B A — % i, HENRESG., BETRE. BIAF
FiETFEANSEA.

ZLEARA A TR FHIREANT B BRR e e BERAG R A%
AER, fafFE—s Bk 5k, HRMF. RIFEE.
G SR AR R 6 R R R R R R TR A% 4 i R R Rk Bt
m#oh L fe, EAMBG A FEIRE TP, miRNA, IncRNA
S AE AL RNA T R4 R 3 B R GA, 128t M1 &R & M2
A AT PO ARk ki) BAFRRTE R, LFERES
Wik IR R F R 69 A 9 1E S F AR

Bk, SRR I EARAT R . BB AR M
WNRSR e AR F | N R ATRE, ATAMARG R
REmRARGAR T QTRA —E O BE, Bk T. MA
HRELL LA R A 8 E IR ARG R O L, M T 4
ERMR D IRF MR ERMBOGTERES. KT 2> A ALY
8 AL, AT AT AN B SR AAL R B AR RS B E B
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Fz 1 | 3 FETEENRERABAN M/M2 ZRTHREBRGNEXHR
KH TR BN BRI AT HREBUH R TR M1/M2 FR AT i M1/M2 KRB, 5%
T 1 AR SCHk
e
tegr  HOEF (HIER CS7BL/6) NEL EEMTE M2 B4R AR5 1A BMS ¥4 RMEFREY) (M1: iINOS, M2: CD206). M1, M2, M1 [34]
bz W) PO (Toso) U 11 41 U0 14, i oS e ree T[] M2 Ak,
FREL JE i ki
Ly} Hh A A( b SR SD KRR S RSt ENEEY] BBB i¥4r, A KiHArEY (M1: CD86, M2: Arg-1). M1l, M21 35]
) 13 (Ts) I3HT i AL IN T RIA AL
WA ELY (B SD KR S a RSt AR5 BBB P4y, 14 £ T Ax & 4 (M1: iINOS/IL-12, M2: M1y, mM2% [36]
MAER) 143 (T,) EIRIEES Arg-1/CD206). fi& AN T RIAE
WK H A (MK SD KRR O RSt AR5 1, 4J8 BBBiFsr, AHR FAs &Y (M1: CD16/32, M2: Arg- M1y, M2 [37]
$RH) ) 13 (T,) W5, EEAHT 1/Ym-1). (R RANHA TR IAAL
H B (H 542 sb KR wEY AT W ARJF3, 7d  BBB ¥4y F 1 br E P (M1: 1ba-1'/CD86", M2:  M1l, M21 [38]
Hn ) P (Toso) Iba-1"/CD206%; M1: CD86/iNOS, M2:
Arg-1/CD206). it &4l [ T A4 4L
ERW (L5 SD AR A RSt AR5 1, 4J8  BBBiFsr, AHR FKifiksEM (M1: iINOS, M2: Arg-1). M1y, M2 [39]
RALH ) 153 (Te) 5 fi e AN N T RIs Ak
AL VX-765(caspase-1 CS57BL/6 /N FEABATEVE MRS AR JG 3, 7, BMSiFH L bR E Y (M1: CD68'/CCR7', M2:  M1l, M2 [40]
WG B ) P45 (T,) 42d CD68'/Arg-1'; M1: CD45-/low/CD11b'/
21 CD68'/CCR7', M2: CD45-/low/CD11b*/
CD68'/CCR7). i 4 MM R 7 Fis 484k
THEIRR C57BL/6 /MR A Riad Rk AJg 3d BBB iF4r, AL RIMFREM (M1: iINOS, M2: Arg-1). M1l, M2T [41]
13 (Tes) FEE CMAPs  {i2 S AT DRl 7 R IA 2B 1
CRID3(ASC fik % C57BL/6 /NG, EMEA ik MRS H4F A JG 3, 7, BMSiESy [ [40] M1y, M2t [42]
A BRI ) P45 (Ts) 42d
TR AR (B KRR (SRR MRS kst AR5 4 8 BBB i 4}, Von HIfitx&EH) (M1: CD86, M2: CD163). M1l, M21T, [43]
TG 4 1) A0 13 (T,) Frey Il ML ik o {24 / HLRAMN T RIA ALK M1/M2 LEAR BEAG
B, Tail Flick 1]
F
il SD K EY G RSt LY BBB P4y, RHRK £ i bx £ 4 (M1: lbal’/iNOS', M2:  M1J, mM27 [44]
P45 (To0) R lbal’/CD206"; M1: CD16. CD32.
TNF-a, iNOS; M2: TGF-B. Arg-1.
CD206). {24t / Fus AR 7Rk A2k
TR R Wistar K EY A RS ARG 1 H BBB {1-4) F M br EY (M1: CD16'/INOS', M2: M1, M2 [45]
P4 (Tyo) CD206'/Arg-1%). (R 4N PH ¥ Fik 4k
STk E SD K FE a4 MRSt ARJF1, 3d Rk KR ED (ML: INOS, M2: Arg-1). M1l, M21 [46]
(To) % / PR MR TRk
TSmO EEE Wistar KR SRS R RS ARfF1, 5 KK KIbREY (M1: CD86, M2: CD163). M1l, M21 [47]
13 (T,) % / Pk A 7R ik
ILP. ISP( 4 Hfg P9 SD KH g mas NG RE1, 3,5, RIER FMFREY (M1: CD86, M2: H M M1l, M2 [48]
T it BEL I JEK 143 (T,) 7, 14, 28d 2K [Arg-1). {25 / BLa AR Rk
1 4 LAR, PTPo 254k,
A )
P93 Wistar KE SEAEE BT RJE 7d BBB V¥4, A M A5 H 4 (M1: Ibal’/CD16", M2: M14, M21, [49]
455 (To0) R 1bal’/CD206"), i RANMIH TRIAEN M1 B[ M2 AL %4
4
B sk S WAL B Cs7BL/6 N HYERIART RS RJE 3d BMS 14> F M AR & W) (M1: bal’/iNOS', M2:  M1l, M241, [50]
ik ADSCs R U S W 13 (Tes) lbal’/Arg-1"), R RAMH FFRELN M1 B ) M2 B4
W & (& IncRNA- t
Gm37494)
BE T C57BL/6 ANRR EAEATRVE R kAT ARJF 3d BMS ¥ 4%, & W AR E Y (ML: Ibal+/iNOS, M2: M1d, M21, [51]
755 T 40 Mok A4 (Too) Aoy HT, 1S Ibal'/Arg-1). AR R/ HLRAMME 7R ML AL M2 BLE
IR b WA A (% XA P &
miR-216a-5p)
PSIEE I 16F £ TMEMI16F Sk A% AJE 3d BMS ¥F 4%, Von # [ ki & % (M1: iNOS, M2: Arg-1/ M1l, M21 [52]
prs ikl B R B (T Frey Il ML ik o Ym-1). {248 / oA 7 RIE B
C57BL/6 /Nl R, R
MR EE A S0 SD KRR YA B REES R 51, 7, BBBIFS, B Fifi bk E Y (M1: 1bal’/iNOS, M2: M1, M21, [53]
il SNCA J& [ iy P45 (T5) (femaeiye) 14, 28d 30T lbal’/Arg-1). {4 / TR AMMMAN T F M1 E [ M2 B4
HK S RNA LA L[4
AW Mg/A-LDH 45 oK C57BL/6 /N EREAMENT HHESI AL RJS53, 4, 5, BMS iF JF,  KifibRE (M1: iNOS, M2: IL-10) M1y, mM21 [54]
MEE BURL (£NT3) (IR TN 6 Ji MEPs
(Tge, 2 mm
)
g M2 BN R 4 CS7BL/B) /NRR EHBEAMNE H BB RJE 1, 2, 4 BMSIE 4y, J5 F M bx & 4 (M1: D86/Nos2, M2: M21 [55]
220 T AR AR A JA RS 5y CD206/Mrc1/Arg-1)
TEIJ (T12'13)
N HUE WS SN EY A B R ES RE 4 BBB {f4) L AR £ Y (M1: Tbal’/iNOS', M2:  M1l, M2T [56]
41 BBk A A R Wl (Te) B lbal’/Arg-1"). i % / #it K 40 Mu K 1 %
i AN
RIE: “N7 HRIREA AL I BB, “ L7 1RGNt AR /D, CMAPs: & WLAZNERAL, ASC: JHT-AHCHE RUREEE 1T, ILP: 4HAAN LAR K, ISP 4l o fik,

LAR 324k: E4fitE FIHURAICZ 1K, PTPo 52 fk: &AM ERIEARNE o 521k, ADSCs: BWUitPE Rl 76 5R T-4000 / JE R 4ML; INOS: ¥ A — LA AW 1L AN %,
TGF-B: HELAKET Bs 1bal: BTHHLEADT 1; TNFa: HRIFIERE T
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ARSI A AE S A B AR BANG AL, ENETE
T, 8248505 6 St N BT e il it i R R A &
JohE 13dmiEF A F AT, X “ARBY BTHFA T
B K ERRE, BHA2A M, G T, AMIRGEH ML A
IR el E R B | KRR % TR E RRAE, MARK.
BEIrE ARG M2 BN R AR AR Y2 —, AATESLE
P9 S J 06 97 o AR R S B EAAH), AHFRARE T
IR mib . FA & 538 7 R R mieh R E TS B
KA A4 )BT ) T SR R, R B B AR, F
BN ZERA LR EDBEATNRS ). LEBRGERLED
X=F7@BAEE, KILEFRA R BB Z 0 8 R AETH 5,
W %, FLI R 6 R S MOE Bod s k8 B B AL L AT B . X
WA F B R T AL NE R minE e X, A BT AR
G | RIERE, THRAEA TABBGAL T .

R AERAT, MRAEKRESEETHGRAKS
WAL NI T AL, FMMG L LS, DIRR ik
SRR AIRIE R FAET T, HBALA ML Fa M2 R A, 55 K AFA
ZahEAFZRPER ., KE A EE LA e
M1/M2 £ B ST A B &vik 3 Sh i BB AR R e TS, REE T4
ARG & )RR a0 IR R B AR AH RN R, B
8 AR R RA R T e KRG 7.

it BRI ERE AT A G BAE 0948, AR
WIMEERE Y EFTENL.

e TEk: wad@ i ER A, P X BhSGHR, F—HEERTG
R IAK, PRI GKEATIINE L HL5A, EAERIEF sk k. s
Mot Bt e isr. F—HH BB L, ERMEHFR.
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2020 A 4)#7 £ T (DZMKICX-2020-049)” 4% 8h, FrAVE# 90, S % 3
A Boh) I L L Azt B 5 4k B s R % AT A LR
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