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SCI J& 24h, 45 43 B AL v 1 14 v 4 e 200 i 50 ik A ) e
fEUO, F AT G T o Mo 20 i e 4k M SCT Hh AR T A7 A
il Kang ZENG /N RABE R AN MY 1kB kinase IKK-B %
P 53k I 401 403 /0 BROAF B 5, 2 30/ BRUIY s 4 it 1) 35 i
2D 18 S DR AR s B A A5 I BA R & B
PEARL A T IKK-B A& K9 B 2 w] 53 B0 K F- kB (Nuclear
factor kappa B,NF-«B)Zif , (141 % 6 (interleukin 6,
IL6) . 4L A F 1B (interleukin 18, IL1B) F1 % YK 5E Bl
F a(tumor necrosis factoror, TNFou) 19 2 35 T U8 | FEAK #h 42
JCIAETS . Saiwai 55 & B, 3 =/ B4 (leukotriene
B4,LTB4)-LTB4 Z {4 1(LTB4 receptor 1,BLT1)%l%tF /)
B SCI J i K 400 L 19 3 30 14 % IL6 IL1B TNFo F1 Fas
BCfA (Fas ligand, FasL) ¢ 20 i 2 5C F 25 0 %/ Bl LTB4 3%
PRI R B 58 BT 300461 5700 VT 08 4% AR AE S L & oo 1, £
bt B e BT 2 /I I (B R 1S e W R v | oA il
SCI M, Stirling %1 i Ly6G/Gr—1 HT ARy 57 1 B A
/NERSCIL R 430 v M b 4 i 1 450 U, 6 il 2 240 493 3
P K NS S D) REZ AN T 2B i 5T AR i SR B AR
DL R 8 J5 9 R T 1 B A 5 ) B, Ly6G/Gr—1 it 14 ik 3 41 11
NEUEE A & £ H 1 (bone morphogenetic  proteins,
BMPs) | B4 4 A=+ K (fibroblast growth factors,FGFs) |
M4 2 A2 K I F (vascular endothelial growth factors,
VEGFs ) fl #1 £ & 37 [H F (neurotrophins , NTFs ) £ 1% . 35 F#
ko mIUL, o b 20 i A 4k O 11 SCT 2Pk 301 & 45 36 v 48
iE (1 T ZAE AT, (AR AE T R LRI A 15— 2B 5
1.2 /)NJBE 5 40 Y 0 W 200 i

VB T2 Sy [ A s A0, /1N BB 40 i A Ak Jil o
19 LW AR B AE SCL R (9 7R FH I AF ok 4 52 J6 11, AV Ry 43 1
TEH B S 4 75 SCT S BP 20, /0N i J5 240 e il 4 3840
73U 20 D Mo A A - S PR AR Y L
1A L W 240 0 24 76 SCI J 48~72h B4 2 81 45 X 88, 18 7~
10d 3k BWEAE, TF R IIAA TR, oA X O, B0 20 i
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F2 B A3 AT T DX O TN B BT AN L A3 A T A A
DX S 320, AR LG T W A L /DN 5 5 40 AT A AR iR 1 38 5
fig 119, Landete SFSF5E 7R, 76/ Bl SCI AL AY by | 4 55 1
FEBaR /N BT A0 B 2 T BB TR R TE I A 10 6 9% 4
B A0 R 2 50 5 /0 5 e 0T AR LA 3 -0 )52 2 B g ik
52 T I W 2 N 4 95 VR ¥ (macrophage colonys-
timulating factor, MCSF) i 1/ /IN ¢ 5 41 i 384 8 nl LAy 20> $it
P DI T AR AR S RE DI REMR 2 . WL AN SCL R, /B BT
A0 53 W6 R 5 FEAFEAE KPP 1 (insulin like growth fac-
tor, IGF—1) 1] fi i 52 % J6¢ o 200 Jtd Ay 1 | % BB IR
Kong SE1F 58 2 W, 5 /0N 50 240 M A HE I Wt 4 M A 36 3¢
S AR W RE J7, SCI 5 5301450 475 8 0 47 A6 14 Dok 6 5 o
ol WA M T B TR /D BLREBR A0 R 2
& 1(Macrophage scavenger receptor 1,MSR1)3& M5 it 17
SCI X8 H B 20 R Y B/ I8 S DD e R Rl . B
Wt 20 AL MSR1 P A 5 7 W O et BB 0, R T BB 9 e
TR, S BCA BB AR A8 B R R B A M 5E
NF-«B {55 38 # , L8 R4 B 7 IL1B 1 TNFa (9433 , 5
B 2RI T N SCL, /1N 5T A1 L R W 200 i 8 A e
SR I AT ) M1 -like (£ 28 79 ) B M2-like ($0 R B ) 53
b, BEAEWFIE W ,SC J5 7d 9, L 5 4 i T /0N e J5 440 i
i 2 & Ml-like BLF1 M2-like %, {HL B 25 I (5] 475 , M2
like 29 Jir o7 LU 510528 0 /0 22 98 2% It M1 =like B35 #14% £ |
IR & R ML M1-like 22 E W 40 0 35/ 52 J5T 440 ffg 77 ™=
AR AR R R F FIE PE 4L (reactive oxygen species,
ROS) M\ T i = 4 A A28 L4840 5 53 A1 3 ] AR O Bt Jat 2 2
A0 B TS T AN, R Y N M A TR AR AR S SR S
t, M1 -like % F I 40 AT 2 00 BR RR B R E 1 2
(chondroitin sulphate proteoglycan , CSPG ) F1 41 il 5 ] 43+
a(repulsive guidance molecule a, RGMA )il %l 7€ #- A4z 17
M M2-like 2 5 W 200 i 550 /0 e 50 400 Ff0 v 400 1) 58 A | 7 W8 2
K P 7 O Al g 2R 0 TR R R Y
M2-like Y 50165 41 i 43 30 0 40 6 D] 40 7 A A= 1 T B
(transforming growth factor—B,TGF-B) . IfiL /M il A= K
F (platelet derived growth factor,PDGF)fl VEGF 4% nJ fi¢
HELF ARSI I TE B, A F T SCL AW, Rt AH L B4t
LBk Mi-like BN S AL T 1) M2-like BB AL, FEH4)
J AN R i) 53, 98 5 M1-like A1 M2-like %1 W5 20 0/ /)8 B
JOT A BV L ) X Ul 2 5 4k e A AR 4 Dy g A R
A BT IS
1.3 T 4nfgH B 4nje

BEAEIA R, fE/NEBRRIR B SCI /2y 18, T 4l B
20 B T R A ZE AR AL, I S DI RNI ML, T Sun SR
ST 4 i T SCI J& 24h BV nI 32y =z, EE N
Vyd WAL, I 450 TFN-y 5350 F W3 40 i 1) M1-like iR AL,
Gy Z R A K-, InEE SCI; il I Vy4 Bt 44wl i il
~OT 41 43 b INFy, I8 5% SCL, tbAbh, Fxd HE 20 /N BRAH L,
e ST 4/ B SCI 5 A7 4 B AFRY DIREMR & . & SCI &

B LT A TR R R A TR A 48 R B R P TGO
IgM, XM SCI nl 3i Ak b 28 2 40 s i M T 41 i B
A0, BEAEWESE A, B B RN M T 4N AT X b8 T
U2 5T 40 L ™ A T MR AR I, A B B RN PR T 4
I AT 3 35 43 I 28 AE N F (W IL1B TNFa IL12) K #a4k [H -7
[ CC #afb I FHidtk 2 (C-C motif chemokine ligand 2,
CCL2) .CC #afbH FHifk 5 (C—C motif chemokine ligand
5,CCLS) Mtk 7 C-X-C EFE A& 10(C-X-C motif
chemokine ligand 10, CXCL10) 4 |3k S /N i 5 48 i, 7]
25 SCI 5 % AR AP, Potas 2% B FL (T T
Y ) HEAT SCI o 455 & 3L, T 40 M A% dole 2 7T e 5104 b
REM L, B I REMIAE  FEA A&, CD4+
Foxp3+J8 45 T 41 il (Treg) 7T il i £ Fik 220 CD4+4
BT 408 (Teff) , 3 o 3 06 462, Tl e SCL R, 3k — 11
Tl 55 B A B L 1T B SR M Teff 41 A A% 155 Ak 1T 38 5 o U6 R
ST 52 E WE AN M 17 M1-like BM 1k DL B AR 2EFAS
S 28 0 2 5% I S5 AU I PR TS A N SCIP, kb Teff
21 i 3 0] R TR R S B AR kA T R A [ B ik
NS AR, I ZH U, BR T AR A B LR AN A B R
N B2 T S S ORI 4 R Teff 40T fROIR S 3 SCl
JNEEPY, Ankeny SEPUHFSE R, B 40HE SR /N B (IR B
A0, T A0 AS 32 5 0 )SCT G, 5% B AR B, A 3
U (R A5 105 40 B B A 1 I RE K L T A TP AR 1 v
B, DR, 0 g LR R R R R G 2 A A AR
FRVE T LA D G E A SN 5 AR Bl o0 £ kR
BEEA .
1.4 4ifHF

SCL G, 4 Z 4 i B 1T Jk A B 1] e 23 0] - 2R3k I
S S BEAERESE W ,SCL R 15min B o] A6 0 £ £
RANMLH F IL1R M5, HREKTFE 24h WHFE T
IR, BEJG 4R T TNFo 89 mRNA 7K SF- 78 SCI
J5 Th MG K B &5 1 2h JR B T R, (BAR AT ZE 4G 5 24h
AR EAKE, HE 72h IRE ERLKFE; i 116
mRNA KV ETHE 2218 7E SCI G 6~12h ik 3 & 15, &
24h ZEATTF RGBS SR ViR A 6 40 R T T g
TG O B N 45 S 40 Y NF-kB APL Rl ATF 45 5% 5%
K, LI COX-2,iNOS 145 25 8 B (9 3 3k, 2 2 41
PO, (B A R 0 A SO I AR B Y A2 48 AN P
T IL1B Al IL6 n Rk ph B IR R s, IHEnl iS40
FET ARG B 27 63k, 4 IRDRS B 27— 1 P-4
E- R S0 AN 2 4R 4053 009, tLAh | Cafferty 55120
WHIERHE 116 2 5 8 19 il 2 7454 RS B3 4 5 SC1 )5 L 116
Rk 2%t 38 sh I RE MRS R A . LR IF SR, SCLR
VAR AR 58 PR —F 7E — S 14 3 FRL P 1T ) 4 24 2 ks 3 42 1B
FH o R BT P9 R TR 7 2 B 5 A A R A 1
H . Garcia B BF5T 285 ,SCL )5 1h AT A& 8] CCL2 7
mRNA 7K ETF - F 24h ik, 3 14 RipkE 2
ALK i CXCL10 /R kKPS JE 1h BV 7t &, 6h
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RN, HENE Sd 3R R KCE T4 14d IR 2
LK, B Ah  OER S A TE R GR IR B R 2
(chondroitin sulfate proteoglycans, CSPGs) . i 5 #H JC i 25
F L /0 200 8 1 2 A A R R - A A
i it 2 A F Ras [A)78 5 5 -Rho 3¢ B8 52 4 1 28 11 3%
fii (Ras homolog gene/a Rho-associated coiled coil—form-
ing protein kinase, Rho—ROCK )il }% , 9 il 1 58 A= 4, M\ ifii
FH IR F 22 DB S, (B 451 R 19 J2 , Zhao 55258 & L,
SCLJ& , & 2 4 M H 7 Ak IR 7 B 28 41 06 43 7 A ALAE
D3 J5 AN (6] B 1) 5 A AR A8 A, 7R TR] — B 1) 5 458 3 A [ 358 462
(P03 v A58 0 k o K A A R o ) AR AE 2 S, XAl —
AR T SCI G BOR ST Bk 420 T A i B2 26 SR
M7, BRAE RIRIT ST 2 2 k4% 4 i % 3t 20 s 2 2 )5, 7
SCI J& A [ B 5] s FH OB 32 T 242 114 25 T0] B 200 i 2 S 2 )
Fe AR T LU A o b 1 B AR 1) 20 170 200 i 2k 9 LA B et [
A2 ] B9 A8 B 4 A

2 FRBHMWIERE

Ak S Pk SCI Al Fe 92 Gl PR 5% 1 26 47 32 A0 45 4 B 41 21
B A ER AT B e A Rl A R R
TV e S5 40 it 2y 16 S i 450,
2.1 e R

4k SCT F- I th T 18 B s e 28 LA S 2 UK i,
T Rt ML e 4 1) SB35 Fh TR B R i 22 TE R AR
V4 DX, LA T A e SR IR AR IO B T A R
WAERI 5 6h PRI ZE T B R A= IRBE | 52 450 7% JHC At 40 i o
14T 24~48h REM TS (HLA BIFFE R W] Bl 800 il 4890
HA GG ER, RGBT, 4080 DY 90800 (1 Bl 4
753 la (Hypoxia inducible factor 1 subunit alpha,
HIFlo) o] E9RJC ARz, dEFRanife R itss . ssh,
HIF Lo i ] 4 2E 1 A5 A B2 A 1 PR 7
growth factor, VEGF) ¥ 3% 35 | £l JF 1l 48 - A=, Pk &2 1 AL 281,
Fan 5P 5% & W B 285G 6 1. 391 4k B2 (ischemic precondi-
tioning) W] # il B 4 i itk L7 2 (B—cell lymphoma 2,Bcl-
2)BERAL S E Beclinl A1 Bel2 BO45 AR A LA S A ) 1
PEA I AE T, BT R FE AR P o & ST PR o
22 BARREWGE TR

SCUR , B35 1 ¥y B A L2 ol il S S 30A 45 7T 45 5 ol
ZIUA AN B IR E TR, Fan S5FPO0F 58 2 0, 78 SCI 0,
A R T B I A IR B I () S % T T L O ELRR
W Ay P A SRR ok S T R AR B, 5 SCL ™ AR
S IEAH G A &R T — J7 AT T 1 P 5 IR 38 (pan-
creatic endoplasmic reticulum kinase , PERK )/ & #% it 4 A
F 2a (eukaryotic initiation factor 2 alpha,elF2a)/3 i %
SE R F 4 (Activatingtranscription factor 4, ATF4) 45 b # 1
P W (integrated stress response,ISR) , 73 — J7 Ifi Al 1% 1k
caspase—12 MR ZICIH T, BRI A ARREE =41 &
FEPEAL B BEITE N-H FE-D- K & %2 (N-methyl-D-as-

(vascular endothelial

partate, NMDA ) % 22 % & F1HE NMDA 4 &2 32 14 (a2
-3 HE -5 AL 5% M | a—amino—3 —hydroxy -5 -methyl -
4—isoxazolepropionicacid, AMPA ) 14T #: % & (kainicacid,
KA) e Ca2 M, T Ll 2R AE M 2200 | B8 I o 4
i 20 5 e T A L K P B A L e 24 A gk R X 2
LU WA BB AT, Liu PR R0
/N BRI B W T Ca2 ik BETE SCI i PR T i, 25 = KRGk 3 1%
B 4 ML N RFEE 1Y Ca® 5 TH 5 nl 3l o 30T 22 Fl AR 1
ity , n 2 1 G R P T R TR G, S BN R B R A4 A
FUZRAE TP, Sl Liu SFBURE & T HAT A2 ) 5 it 1 1) 4
5 Ak 45 i€ B (acetalated dextran, AcDX) S Bk |, 3 1o 75 B
SCI J& TR EE Y 4% ZA R FI Ca, U0l 58 X ot 22 70 AR 480 57, B
HRBAIZZTIHE . AcDX WK A% {1 W] 808 #2250
PE98 T2 45 F 85 L LRGN Bax 09335 I8 W] HY SR BTN T8 H
Bel-2 &k RIH RENI I RE
2.3 BRI

L5 e o g A A s B AR AL L, ARS8z
FI| P 1 351 43 (ischemia—reperfusion injury, IRI) f& A 3 2
20 Jf0 e PO T D P R AR H % 8 B DL R TG, 7 AR
FVREROR i 40 A B F ROST), ZH 2R R Ay 3 AL 4 |
AL P 225 1 L R S J5T 200 B £ 0 R A A 45 2B AR BT it AR
A&, N E AU M, Fan S5 57 22 W] 010 HOR 4k & 1
SCI ) == 22 5 FLAIL b, 003 7 7 5 P 1) 4 A 7 JBOIR 25 02
TRIT Ak A SCL IRy B RE M 2 A i DI RE M R 2k A2, W)
I, Fan ZFP230% 304 86 B il 753 73 0T 52 B c—Jun 243
R Ui P4 (c~Jun N—terminal kinase,JNK) (Thr 83/Tyr 85)
i1 B FR ALK -, — 7 T Bel-2 AH SC 8 T 2 #E 2K 11 (Bel -
2-associated death promoter,BAD) (Ser136) i fkIf 5
14-3-3 KA f# 85,35 BAD 5 Bel-2 8 Bel-XL 454, 5l
EE KRB AMMEAR ¢, FEMAETI T 5 —Jr WAl
Bel-2 1Y ser70 W21k , f# Beclinl/Bel-2 K& 4= i &, S Boph
2870 FWEPESE T . Chen S5 P4I 12b 142 A A1 92 36 K 0 6 il ol 1ML
FREERT G B AMBCZ IR E 4 G- -1 (G protein—
coupled receptor kinase—interacting protein—1,GIT1) H7
TR RE AL LU S PR T A T AR A . GITL 7T SE i
358 45 K (coiled—coil structure,CC) 5 ASK1 1Y #% e 45 4y
AR5 Wi ASKI /Y 5 B — R kA, i m il ASK1 /v
T JNK-p38 5 7l i 19306 . Huang 55 P BFSE R,
GIT1 Hk R i B /I BUA 22 5 v 2ok A — 11 Wt 775 G A 280 2
ORI B WS AR DGR 1 bR 75 0 TE i il R S ]
A>T A HL I B UE BT GITL 38 33 8 # Beclin -1
(Thr119) #5 FR 1L , /1 FF Parkin [] Z& 604K SR FS A7, X — 3
FEA3Z PTEN ¥ 30 1 (PINKL) #9520, {HJ2 PINK1 %
RS, i 2B 0 GITL HJC ik K5 Parkin 1] 4 4L
RO SR VE T o A GITT il 3 /E F T A Wi AE G 2R
1 LC3, 3800 1 e gl DA G 3 2o A P e 3 5 ARORH OG0 7
(adeno—associated virus, AAV 2/9—synmcs—Gitl-3xflag) 7F
AN R ZE T A0 B R SR R A GIT B, w8 gk
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R b R ST T e SCLR I REIR A . LA 5
PRl (e i, Bt AEUAS () VB Y I O WD ke O A I (T
TR PR AN ) 5 R AE T, DI IR] S s RO I i 2k A
— LI A S B,
24 BEIEK AN

VE S rh AR 28 22 0 Joe R 43 1) S A L, R R I
A it W] AE A A PR AR 1 5 A 25 A R fig Rl &
JCHE AL E TR I T 2B A0 i A 5 1 1 A =
2", Herrmann 55P% 9L, 5L T8 Ji o 240 L4545 1% 5 5 % S
1 K7 3 (signal transducer and activator of transcription
3,STAT3) (1 1 Rl i B /N BRAE SCLJR |, i o i IR T il o 1
H T /N B PN 9 R B T R4 A0 9 R O 22 52 3 D) g
PRI A AR o I A A 7 ST BEL - il 5 4 A R 22
A0 LT I 5T 240 B FROA SR B A, AELTE R Y SCL R fe v
A BT h R R EAEH . Pineau 55FHF 5% & 8L, SCI J&
1, R I o 40 3 3 A 1 B 1z A 88 (Myeloid dif-
ferentiation primary response 88,MyD88)FH 1 %4 [ 4 jf /-
% 1 Z 1K (interleukin—1 receptor,type 1,IL—1R1) ¥ ik
LA — R G AL CCL2 AL IR F C-X=C 2 7 Fic
& 1(C=X=C motif chemokine ligand 1,CXCLI )1 1k A
T C-X-C HJFEAK 2(C=X=C motif chemokine ligand 2,
CXCL2) [ 43 Wb , 48 55 v O b7 20 it R4 5 780 0 0 441 Jifd 22 3
iRz, A, BRI I BT 40 L i w] 43 TNFo, 140 3R
12 (Interleukin 12,1L12) . T4k % v (Interferony,IFNvy) .
TGF-B K H A2 10(Interleukin 10,IL10) %5 40 ffg [N +
R A5 /0N 58 S5 240 L/ W 00 L o) M1 —like 245 M2-lik B %%
ABBS, T ARk, BB ST AN S T P AR A 28 R e A SR AR
Y A0 EE S R RE M 2 AR A 2 T . G, A BIESE
H BE e BT A0 B ) 23 S A B R AR T A1 BRI E Al 28
IR LUEZ IR A2 T, Qian FEPIFF /R ,SCI &
AT BRI I B A0 ok 8 U5 fE 28d, 1 R A JE
B S R T IR, AL YRR T T AN A A P e, O
H A1 BLETER A Notch {55 M H R il B H R 1k 0 1 35
L RANIFSE W, Notch B9 40 M9 N 25 # 3 (Notch in-
tracellular domain,NICD)BE%% 5 STAT3 %5 &, fié iff STAT3
BRI AR, S BRI e B di i ) A1 #5346 . Notch
T 0% ) 0 o ) A B A AL R R R AT A 3 B, T 0 o
HL3 M Noteh 38 AR 38 (1 98 JE PR 7, DTN 980 4 1 28 T 8 12
FEh S0 o PRI R S R 0 RO B 9T 20 B 19 Notch i
BT BRI YT SCLEAT I K 12 AT St A7 407 1%

3 EREMARAEERERAEREZ ANEELM
AR G P52 TR I8 % 107 2 AL % 40 D B T T 8 S 5 2
(1 352 T 4 58 S 8 8 E B 5 T 0 8 TRl AR I3 1) 2R 08 ) 3
UETRAS L RUNIGI R R IR €1 i NN AN A g o
I RBAEARER 0 A AL B 540
AR G P22 TR I8 % 7 35 0 2 ML 6 45340 T i 4 2 52 4R
K7 F 8 (damaged associated molecular patterns,

DAMPs )5 /7] i J5t 241 i 55 5 1 201 i 2 1 A0 17 485 2 U 9 27 1A
EE RS QTIPS o QN = ) v B oS R 1 B g
Vo 6 P 2 R0 I 30— 8 S T 2 A /N I ST A0 i B
NI T A LR A DR Dol i R ARk R A
T AR YR T A 0 B I A A T i e e R <4k 3K (find
me) {55, 4 CX3CL1 A% 1 R 55 7 55 ¢ Wi 4 i ( 322 g/
JBE 5T A0 M 5 AR ) 5 I ifE — 2P A W2 3R (eat me) " fF
S 0 IR L 22 20 ICAM =3 %1k LDL B 43 1~ %5 4 F
290 0N T S A S S A | Ak R R A0, B R
WEFE o, A W R T A0 Y B 40 A ] 1) M2-like 7R A
1k, 3 of 43 W TCF-B 1110 % & 8 bt 4 VE T, 4 F5 AL A iy
IREE AR AR, 1T PR A6 I 4t A R L R Ay e S R A i R A
FMRARCBE T B . LR B8 400 i A 5 B LA A8, LA I 3R 5E
291 i ) T 20 i B A % R T sk — A i R 4 A 50
W2 BF 78 % B0, f 2 B A B 2 A I S R 1 2 19 Thi Al
Th17 20 m] 5 a4 48 A7 . R Ak DR 7 0l 3 0 R0
TSCI®, T 57 K 0 e BE 19 S8 DR 1 38 1T i 5 /08 B I 4 M
1 I W 20 B0 O 1) ML —like 2804 £k | 39 T 5 0 46 o TR FF
W FE ik — 2 T, Hoh  TNFo i8S A3 AT 386 /I 5
200 00 2% 1 1) 1 R 32 A O IR 1 R 5 3 T A
T I8 I A0 L P 4 S R e s A, BRI LTS BR A SR I BE
I ROREE N A IR AR A Z MRS R &S
Ca>Fa 45 5 7 S M Al 22 ST HE T AT 3k A 3T /I e e 44
M, E3H TNFo 877 A R a3 i 8 OB MR IR, R i —
A5 1) W A2 G 28 T P B R AT 5 G 8 ok B 5 G A 1) AR LB
Xt TR A (SCLS T B A b B e %,
4 BE

VEAE R, Bifi 5 B B DR /N B L BUAR 5 AS R 0 ) B 45 1
HHT, NI SCI 5 1 0 458 2 A A TA R ik 2 1 g 4 1 A
TR 5 JCILXT SCI 5 e 5 ol I 458 2 A5 1) 1% 2 02 H i i if
FEHS L SCT a0, 161 6o 8 200 B b 1o 400 /0 i
2T 6L T I A0 Y ) ) R IR T RE AR B S B e 1
BRI R 25 LA B 3 7 e 938 200 o s G A P 1) 5 20 ) 08
JONE IV T80T o R BE A AT . H AT, SCT S 45 Rl A
P25 2 LA FH 7 38 o A7 AF — S8 7 X T g I8 44 F SCT R
ARV B B, 45 0 958 200 i IV A 1) 50 2k R 440 B DX 4 43 s Ak T
B AR AL 43 BIF 5T JG 12 o B b 38 1% M N 40 I 4 SCT s Y
HAREH . Beoh B O R M AL 5 R A R
HLAH E R m, LR SCI /a4 i B2, Kk, & SCI
Jo D P v 4% 285 4 1] 2 R 0 R AR DA R B O TR B B
TR G 8 SRV B 22 [ 4 2% A9 AR 152 e T R A2 3E SCI R i
28I A RN K A2 $ HE T 1 SEURK R A

5 SE#
1. David G, Mohammadi S, Martin AR, et al. Traumatic and
nontraumatic spinal cord injury:

neuroimaging[J]. Nat Rev Neurol, 2019, 15(12): 718-731.

pathological insights from



946

e [ A A 2 7 2020 4E 5 30 55 10 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.10

2.

10.

11.

12.

13.

14.

15.

16.

17.

Ahuja CS, Wilson JR, Nori S, et al. Traumatic spinal cord
injury[J]. Nat Rev Dis Primers, 2017, 3: 17018.

Liu J, Liu HW, Gao F, et al. Epidemiological features of
traumatic spinal cord injury in Beijing, China [J]. ] Spinal

Cord Med, 2020, 23: 1-7.

. Dukes EM, Kirshblum S, Aimetti AA, et al. Relationship of

American spinal injury association impairment scale grade to
post —injury hospitalization and costs in thoracic spinal cord

injury[J]. Neurosurgery, 2018, 83(3): 445-451.

. Li B, Qi J, Cheng P, et al. Traumatic spinal cord injury mor-

tality from 2006 to 2016 in China [J].
2020: 1-6.
Alizadeh A, Dyck SM, Karimi—Abdolrezaee S.

J Spinal Cord Med,

Traumatic

spinal cord injury: an overview of pathophysiology, models

and acute injury mechanisms[J]. Front Neurol, 2019, 10: 282.

. Tran AP, Warren PM, Silver J. The biology of regeneration

failure and success after spinal cord injury [J].

2018, 98(2): 881-917.

Physiol Rev,

. Garcia E, Aguilar-Cevallos J, Silva-Garcia R, et al. Cytokine

and growth factor activation in vivo and in vitro after spinal

cord injury[J]. Mediators Inflamm, 2016, 2016: 9476020.

. Fan B, Wei Z, Yao X, et al. Microenvironment imbalance of

spinal cord injury[J]. Cell Transplant, 2018, 27(6): 853-866.
Neirinckx V, Coste C, Franzen R, et al. Neutrophil contribu-
tion to spinal cord injury and repair[J]. J Neuroinflammation,
2014, 11: 150.

Kang J, Jiang MH, Min HJ, et al. IKK-B-mediated myeloid
cell activation exacerbates inflammation and inhibits recovery
after spinal cord injury [J]. Eur J Immunol, 2011, 41(5):

1266-12717.

Saiwai H, Ohkawa Y, Yamada H, et al. The LTB4-BLT1
axis mediates neutrophil infiltration and secondary injury in
experimental spinal cord injury[J]. Am ] Pathol, 2010, 176
(5): 2352-2366.

Stirling DP, Liu S, Kubes P, et al. Depletion of Ly6G/Gr-1

leukocytes after spinal cord injury in mice alters wound

healing and worsens neurological outcome [J]. ] Neurosci,

2009, 29(3): 753-764.

Milich LM, Ryan CB, Lee JK. The origin, fate, and contri-
bution of macrophages to spinal cord injury pathology [J].
Acta Neuropathol, 2019, 137(5): 785-797.

Bellver—Landete V, Bretheau F, Mailhot B, et al. Microglia
are an essential component of the neuroprotective scar that

forms after spinal cord injury[J]. Nat Commun, 2019, 10(1):
S18.

Kong FQ, Zhao SJ, Sun P, et al. Macrophage MSR1 pro-
motes the formation of foamy macrophage and neuronal

apoptosis after spinal cord injury [J]. J Neuroinflammation,

2020, 17(1): 62.

David S, Kroner A. Repertoire of microglial and macrophage

responses after spinal cord injury [J]. Nat Rev Neurosci,

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

2011, 12(7): 388-399.
Lech M, Anders HJ. Macrophages and fibrosis: How resident
and infiltrating mononuclear phagocytes orchestrate all phases
of tissue injury and repair[J]. Biochim Biophys Acta, 2013,
1832(7): 989-997.
Jones TB. Lymphocytes and autoimmunity after spinal cord
injury|J]. Exp Neurol, 2014, 258: 78-90.
Sun G, Yang S, Cao G, et al. ¥8 T cells provide the early
source of IFN—y to aggravate lesions in spinal cord injury[J].
J Exp Med, 2018, 215(2): 521-535.
Jones TB, Hart RP, Popovich PG. Molecular control of phys-
iological and pathological T —cell recruitment after mouse
spinal cord injury[J]. J Neurosci, 2005, 25(28): 6576-6583.
Potas JR, Zheng Y, Moussa C, et al. Augmented locomotor
recovery after spinal cord injury in the athymic nude rat [J].
J Neurotrauma, 2006, 23(5): 660-673.
Walsh JT, Zheng J, Smirnov I, et al. Regulatory T cells in
central nervous system injury:
Immunol, 2014, 193(10): 5013-5022.
Ankeny DP, Guan Z, Popovich PG.

a double—edged sword [J]. J

B cells produce
pathogenic antibodies and impair recovery after spinal cord
injury in mice[J]. J Clin Invest, 2009, 119(10): 2990-2999.
Pan JZ, Ni L, Sodhi A, et al. Cytokine activity contributes
to induction of inflammatory cytokine mRNAs in spinal cord
following contusion[J]. J Neurosci Res, 2002, 68(3): 315-
322.

Cafferty WB, Gardiner NJ, Das P, et al. Conditioning in-
jury—induced spinal axon regeneration fails in interleukin-6
knock—out mice[J]. J Neurosci, 2004, 24(18): 4432-4443.
Zhao SJ, Zhou W, Chen J, et al. Bioinformatics analysis of
the molecular mechanisms underlying traumatic spinal cord
injury[J]. Mol Med Rep, 2018, 17(6): 8484-8492.
Hernandez—Gerez E, Fleming IN, Parson SH. A role for
spinal cord hypoxia in neurodegeneration[]]. Cell Death Dis,
2019, 10(11): 861.

Fan J, Zhang Z, Chao X, et al. Ischemic preconditioning
enhances autophagy but suppresses autophagic cell death in
rat spinal neurons following ischemia—reperfusion [J]. Brain
Res, 2014, 1562: 76-86.

Fan J, Long H, Li Y, et al. Edaravone protects against glu-
tamate—induced PERK/EIF2a/ATF4 integrated stress response
and activation of caspase—12[J]. Brain Res, 2013, 1519: 1-8.
Liu D, Chen J, Jiang T, et al. Biodegradable Spheres Protect
Traumatically Injured Spinal Cord by Alleviating the Gluta-
mate—Induced Excitotoxicity [J]. Adv Mater, 2018, 30 (14):
€1706032.

Fan J, Xu G, Nagel DJ, et al. A model of ischemia and
reperfusion increases JNK activity, inhibits the association of
BAD and 14-3-3, and induces apoptosis of rabbit spinal
neurocytes[J]. Neurosci Lett, 2010, 473(3): 196-201.

Fan J, Liu Y, Yin J, et al. Oxygen-Glucose-Deprivation/



o [ A A 2 7S 2020 AR5 30 55 10 W)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.10 947

ZRIE

FRMEEEMNDEBEXRGTRAENHA RN TR

Current situation and research progress of brace—wearing compliance in

patients with idiopathic scoliosis

3l L e 3
R EEE R

AT

PRSI S A k1S

(1 B8Rt e e B i @ e E e LB R 200092 B ;2 A KM — ER BN 510080 TN ;
3 LR IE R R B R R R B A R L 200092)

doi: 10.3969/j.issn.1004-406X.2020.10.12
B 5 %S :R682.3,R454 XEkFRIREG A

TR AR — A 2 0 4 AT IE , O
TR N 2R 2 R AR AR R UL Y R T A AR A R TR R
™ (adolescent idiopathic scoliosis,AlS), £ /i 80%, 7£
10~16 2 4E R B BRI R LN 2%~4% , LT %R
At BT FRAFSIEF AR RITFMFRGIT, EF
ABITFAAAE I BT I H . BT R 2 HEE C RS
M S B — 22 4 oA SO RS IR 97 T kB4, SR
Z 2R 233 0 3 BRI T A, AL EE SR AR
BVE SR A I R ST AR ] ) R
LA AR R AL A HCrh | AR I S L XS YR
ST S50 A B S 039 2 A X HE AT SRR YT R R
P A 0 07 S A A D TF 5 R A g R i — A

E—IEFE T J (1984-)  BEAEB L BF 585 1) - AL
HL1 : (021)25078475  E-mail :89386785@qq.com
JEIRVEH M E-mail : Yangjunlin@xinhuamed.com.cn

X EHS :1004-406X(2020)-10-0947-05

1 RAEREX

N A TR MGT A P TRz P | B 2 I i R S i s A
IR K SR IEATIR YT 5 VS — B0 AT 4 . Haynes %51
Fe IR IT AR MM 72 SO NI AT O 5 I T i B el A
Wy E R R TR A AR RS SR YT R R A T
NS | R R R Y 7 S R VAP @ U E= S NI A B U o
T AR B BT FRES Gy 5 i B AR F AR, R R %5 A
GURBCT HERR JC IR BIR YT 73 A U5 vl Re A D 25 A s
PR 2 45 N D7 AR VR BE R A AR MR IY BIAT Ry o IXREAS
SN ag € ST RS ) | K TP =Ry i B el
L T 5 ARG YT I ) | 36 i A 1 i S BU™ F Y 2R
JLEE KT A AR M AR B AR AT 7 B2 25 . Diehl 45174
AN 2R R & DR 80% LA L 1R YT HEIL, A REFK MK A
Yo RS0 S HIE 7 R M AT A AP R
06 1= 2 Jr SR (R, S L B B DAY B 43 B Sanders 85 PM 3
BRI m MO 1 A R R AL 10h LA L

Reoxygenation —Induced Autophagic Cell Death Depends on
JNK —Mediated Phosphorylation of Bel-2 [J].  Cell Physiol
Biochem, 2016, 38(3): 1063-1074.

34. Chen J, Wang Q, Zhou W, et al. GPCR kinase 2-interacting
protein—1 protects against ischemia-reperfusion injury of the
spinal cord by modulating ASKI1/JNK/p38 signaling [J].
FASEB J, 2018: {j201800548.

35. Huang YF, Gu CJ, Wang Q, et al. The protective effort of
GPCR kinase 2 —interacting protein —1 in neurons via
promoting Beclinl —Parkin induced mitophagy at the early
stage of spinal cord ischemia-reperfusion injury[J]. FASEB ],
2020, 34(2): 2055-2074.

36. Herrmann JE, Imura T, Song B, et al. STAT3 is a critical
regulator of astrogliosis and scar formation after spinal cord
injury[J]. J Neurosci, 2008, 28(28): 7231-7243.

37. Pineau I, Sun L, Bastien D, et al. Astrocytes initiate inflam-

mation in the injured mouse spinal cord by promoting the
entry of neutrophils and inflammatory monocytes in an IL-1
receptor/MyD88—dependent fashion [J]. Brain Behav Immun,
2010, 24(4): 540-553.

38. Cekanaviciute E, Buckwalter MS. Astrocytes: Integrative Reg-
ulators of Neuroinflammation in Stroke and Other Neurologi-
cal Diseases|]J]. Neurotherapeutics, 2016, 13(4): 685-701.

39. Qian D, Li L, Rong Y, et al. Blocking Notch signal pathway
suppresses the activation of neurotoxic Al astrocytes after
spinal cord injury[J]. Cell Cycle, 2019, 18(21): 3010-3029.

40. Fu R, Shen Q, Xu P, et al. Phagocytosis of microglia in the
central nervous system diseases[J]. Mol Neurobiol, 2014, 49
(3): 1422-1234.

(ki H 11 .2020-03-12 &l H #].2020-06-08)
(AXtmit £ER)





