340

EE B

Rl ZE2E B K25 —
W) 2 B [ 52 2451
Il PRI BG4S
K 400037
E£WHE

EP YRR/ s S0
(N0.81770806) ;
G NI aRa N As]
PR (R T — fi
5 H (No. CSTC20
16shmszx 130006 ) ;
i 2242 B K2R
B SR T LI
W H , #t#i 5 (No.
2019XYY16)

s BHEA
2019-11-16
EIESE

JAl R
zhoujiyin@gmail.

com

Neural Injury And Functional Reconstruction, June 2020, Vol.15, No.6

/N T 40 B A TR g RO PO i 22 F R A FH BIL
SRAE, B A, B F AR
TEE  A2ME SREAEHE PRI L 28 (DR) 1) & J i 25 S ZVE L /NI B A M4 TPl il 2 R G i) 2 24
JEANMNL, 25T DR B SCRE SN L I8 X IR BBl IR R A 28 Je e i at B o T A 40 DR OB/ Jsg o 24
R 3fiE S A DR & T 0/ E FRALS , a4 N B A 0 15 AL R, PTRE A A YT DR I 7k .

KR /BTN s SAE SN 5 DRI 1R 190 [ 2

hE 4 2SS R741;R741.02;R587.1 XEkFRIRAS A DOI
LS| AR ORAE, LR, TR /N B 40 AR e 10 0 B A8 4 FH AL [T

#2020, 15(6): 340-343.

R JIE5 42 (diabetic retinopathy , DR)Ji&
%ﬁﬁﬂ‘]ﬁ'ﬁ#ﬁﬁ SEMAECE R W EE 5
PRI o /NG T 200 T 400 ) JBE 7% [T A7 e 5 200 M, Xof 4455
bk]\%)ul—lﬂﬁﬂi ARG A EEAEH] . DRIYIFR
Z 2 m MBI AR N I . 5 ALY /NE BT i
I P A0 A 5 38 RS |, RO T A T, B A R
FoHE ) 18 5, S O I A 22 0 U TG, p  2F
HEJ2AR W BT 2R,

1 FLRBR /NG R 2 PR i

T f R BN AR I S /N3 57 240 i 35 43 Af
TEAR I RS 10 P2, b 2R 2T 2 25 AR R
SRIIRIZ , TTAMEZIZ TLF- AR A BSR4 /N 5 40
Bio TERBRAE T, /INBE A0 MO T WL T 2 B
PR TR IE AL R , #ELIR S B/ B B 4
I3 3o AN BT B0 AR W R 3 A TR O
WP L PN PR RS o ) RF W0 4 o 22
B D AR 2SR R AR P, (R TE AR ) B

2 DR

DR &4 PRI 9 —Ff il A8 I 0 , 40 0 i
2 00 A5 200 ) 25 2 R I A3 3 1 4 = DR (1
WAFRRAEY, DR 43 E 45 4= 4 DR (non-proliferating
diabetic retinopathy, NPDR) #l 34 4 #: DR
(proliferating diabetic retinopathy, PDR) . NPDR /&
S — B B, 2R I A A0 DR ot A 475 I A 1
TV P g R A0 I B A R A AR R UK .
NPDR #[ 7 — 2 % Ji& g PDR, B 0 ik BB /1 1
A B S i A 1) BRI R A L R Y R
BT, SFECR AT ) e R T, B IR B
BEAK AT & A 7E DR S AR AT B B, J2 He 1l 78758 2
SRR BT R BT b B R G R . A
JEE I A8 - B T R4 5 B4 M M WG 22 , Miiller 2
LS D 4 A A0 VR SRR IO R ek ik, 4 AR AE T
BRI HE R, AE DR B R RR 11, /N
F M A 0 S A GERS R AL, ik Se AR AL AT i

10.16780/j.cnki.sjssgncj.20190762
1. phdits 526e

TENE DR L 100 [ 222 725 P AT A8 4 R 14 2
M JRE R A E B

3 DR HE)/INR BT AR
3.1 ADR P& tm e

58 & LA PDR AR v, B A CURE /N e Jo 48 L
TSRS B R BT A 2 X, B S 4
AR ISR /N B 24 R H AL B, R Sk Lt
SMARAE . TIFh ,/INEE BT B R E A I R S %
2, ST M ) ik . SRR RN PR/
A2 5 DR T B B, H: 25 0] Re I ) Ht e
FIE AR,
3.2 DRuk# sy EER & 6 /) m e

S AT Y S O A AT 2 AR R B B A T A 1
HRUBE PRI o KBRS BEIR A TR 2 4 8, /i
T AT A LR A R BN T w38 5
JK S ¥ il 988 3K 8 PRl T -a (tumor necrosis factor,
TNF) -o 1 [ 40 it /1 & (interleukin, IL)-1B", 7E#r
Az K B P T AR R IR AR P 2R, J ST B A L
o IR 5 00 P o A A8 v 8 R 4 1T 25 BB
SRV STNTTES S22 1K - A =IWAN. (iR Sr IS I o
TNF-afl IL-1BFERE A ] 4 F T

Goto Kakizaki K FlUzZ: Wistar K FRIESE M 251 7
A0 R P I ) 2R AR A PRSI AR
1240 Ja AR R RS A1 B B 4 i o0 Bz 55 00 I A
L e R N TN B i 24 N
TN o /DN 5T 4 A PT Ree aed 00 A T 400 IR e

R TR A2 P A FLBRE R o X2 RN PR/ R

FTAHMAE e 0 T R (5,26 1 R 4 M 2 Ak X, &
WETCIF D GIESZ SR MBI BT 248 B A 1 B CC
(protein kinase C ¢, PKC {) W fEZ 5 X A5 %8
%o MR P93 S PRCSHI R vT FEAREE S0 — AL A
G EFR KT, B/ NI T R RS

4 DR KR K5/ R4 AR EGE
DR 210 I8 AR 28 o0 RO SR AT PR AR, R



WG SRS EEE - 2020466 H - 5154 - el

it 2N 5 DR Y & AR FHR TR ARG . A28 L S SO0 I RS 5
Al B 57 1) 453473 #H 5C 43 F 85 X (damage-associated molecular
patterns, DAMPs) IR, 56 K ey RGTHR LSS — T8 B Sk AL
XL DAMPs. £ DR 10 I RS i S5 55 58 2, 400 19X S/ e ot
YR FIRMAC R G R AR T80 | 3562 24 P PR BT R ) e
WA YN R . HR N DAMPs fili2: S BUE K% 25
HIZEFELANAR Y, S B ™, 30N B Am i i s A, 36
A /NS ST A L A B T S B A AR . DR H/INE 4
HOLSCER 140, 156 1 /0N Jg 5 240 R ) 385 4 sl A R T SR Y. AR R
IR AP TR 25 75 AR W D R BRABE TR v /DR T3 A4 L ) T 285 3
ARAS F B R FEAERS BAMIR B A EERSZ 252, Midh 45 40
JL 22/ INBE ST A RS D o o — AR5 R B B K BRL /)
2 I 240 22 P AT B4 I, AFL 3 AR ) /e BT A R AR B I ™ A
Wi D3 ST A I S v, /DN I8 I 240 RELAE 24 075 S W DR 1A )R T
WIS, 4 AERANKRNE, 14 ~ 16 A )5 TR IESMEZE
FEIERSZERRY . AR T, DR AN ] B BN e o 240 At
FRAL THOEIRAS BRI 2 T TR B B N 2 REEAE I Eh
BT R X BN £ 0t DX R R A I BB K I LT, e
UL TR0 AL TR ) B B R /N B T A L, A
NPDR £ # 1AL A, /NS B AT B8 B IR 2 B i &
1M 7 PDR S5 5 (0 00 R RS e, /N B 5T 240 R i W) o 4 &2, SR AR AE
St ot DX S L

5 INRRMES KIEN RRES#EE

DR H 1 5 i A R 5 O — A 2= I BL AR5 |, 45
S A1 (/N 55 40 AT e s 4 A ) B 4 A I (Cn 4 i
A BT BB 2 AR PR P55 .
5.1 tafe B -F

T AR /N JE 5 200 L 6 8 0 A0 PR F (i TL-18 L IL-6.
IL-12  TNF-o%%) , 5| #JH 145 [ Caspase 1G4k , IR I 4 25
ANALAYFET, DR &4, 5T & B TNF-o Ml IL-6 (T 55 2
TN PRI £ B R AP R R M C . FEsh il b
L, PR db/db /) BRAE S S i i, 4 28 41 R F TNF-ofll
IL-6 BT . MPLARAMMEHAE T IL-4 FIL-13 3 T THE X
ARSI T — BT RAREBE RN . FESS 8 WA IS, i 48 41 i 5 -+
TNF-oFll IL-1B M 7t 4 40 Jfd - IL-10 , IL-4 1 IL-13 7£ db/db /)y
FUAR P TS o A 20 FA 5 (85 PR db/db /N B, BT A 942 R 210
JifL B (TNF-a IL- 1B IL-6 ) AT 45 i K F TR 4 B v
HAIL-4 A FFF. BEHITE db/db /N B, 8 s B 400 ) 4 AiF
R AR A AT PR FIT 8 AT PR A /N BRUAR PO LA I 25 AR R
PR X PRSP 2 A T  JE AR 8 N BRIR ™,
5.2 #ALEF

Il R BF 5% & 30 AE PDR S8 3¢ 35 M4 b A< a4k B 7 (i
CCL-2.CCL-4 ,CXCL-9,CXCL-10) ffJ7K - 5 25 FF 250, 1R o 5t
P28 J6 4 W 1) B K% 8 Ak & 1 (monocyte chemoattractant
protein-1, MCP-1) 5l ¥ /N J5¢ 52 41 JifL 3% 46 , I3 i3 p38 . ERK F1
NF-«B {55 538 75 5/ NI B 20 AL B i TNF-o7,

341

CX3CL1 & —F 22 SO RS Sl b A 1, 45 1 Bk A
S AT R AR R T IO /DN e T 240 I 2R 1T Y CX3CRI1 AZ 44
B Z CX3CRIZIRMIIEOLT , /INKE BT AT M s 7 2 I 25 3 30K
SN T AL B 2 T 05 . (28 PR I 52— I AR
P , 7E CX3CRI /N B, CX3CR1 Z AR AR T3
TS B RO 2 10 /N2 J5 4 AR e o, 3 e e e 4 D 3 U
JCARMIYA T, AE CX3CRI1 BERME R /)N AR B, CX3CR1
I B4 B JRRE B, /IS T A I T T R A R R
ILAE R e
53 A2 EBAR

KRR caspase-3 {44 (reactive oxygen species, ROS ) %
VIR s I, 077 A ] S 3o S A DD RE A, T4 i 4
JELAH BN PN 2 AL . A D0 R A B sk 28 AR AP A ORI REPE A BT
A FA 25T DRI AR WF9E & IAENs Z W05 |,
T A/ IS JoT A L R A B e G G ) 22 3K AR A IR e b
A SRR , B /N B I 40 M EL AT T B A 2 R 1 AU R 4
SHL BT 2 e 15 J S P 23 )/ N T B e JBE 5 R A 5 038
2 W SERIBC, T ) /N S8 JO 2 D 1) & i BN, 3 TL-6 .ROS HINO
PR AP, 38 A IR L0 B S 119/ NS S 40T A v 2 S I e 15 i
F4) 1 R T REAN I A AE R, FEARAY SR Bt , (R 20T

YENES 50T ROS S5 TG soi ki vy AR K HEAE
it 22 i A2 AN A 2 R 2% BT AR A R R . (H R T BV
K, ROS E AL 15T IR UM DNA 38 8 Bl A 5t i o a2
FI . AR B ROS A 8 S Rz 4 R A S Ak 8, 38 5 5 ol
ZRATHEBR T AR OC . Ding %5 R IR 19 /MBS 5T
240 M 75 S A0 O I 1L 400 7 A2 RO, )8 NF-xB-p65 25 1 I
caspase-3 85 1335 , M2 HE 0 B 45 e A A 0l T
54 LeMXHTRAZTEHL

MicroRNAs f&=—F 2581 F siRNA PN P M 1 A1 g 5 85 1 i
FI/NRNA 43T, S5 T /N BT A TE Ak R . 2 ol i 153
55 % 1= i, MicroRNA-124 3k il AT 42 25 /0N ke 5 40 i
Ml B B AR ARy M2 B AP, R R
MicroRNA-146b-3p i 128 110 il % DR o 528 25 e M5t 2 -2 R 3 1
PG 5 S AEPY ., MicroRNA-1460th, 1] 9 ] Toll B 22 -4 £ T 11
NF-«B {5 5 18 B 40 , 082> SR AE T TNF-au ) BT, DT A1
TNF-o X A 0 JIES 4 0 A5 PN Rz A0 6 ) o 40 1 D, g 00 ) e
MR A5 B TR EREY, MicroRNA-30a-5p i AL 35 PN Kz 20 ity 1~
T/ S 00 A5 A K, 3 38 Ao 9 /R o A4 R 1 3 AR S AR
PEAH LU RN AR B 1 A R

4755 T (hypoxia inducible factor, HIF )-1 241 il % HI%
S0 (3 DG e 187 R -, HIF-1oolP SE7E B R AR E , B
i 2545 HIF-1PF LR T S0 DR (0 7% 5, 2 5 A L 1G il AS
A NN AE G o R A 1 B BRI G2 25 v, HIF-1 ¢
SLCTE DR OL OB A 2 B FE . 40 K 4 (heme
oxygenase, HO)-1 & HIF-1a Y ¥UbR =9 , 301G HO-1 15 5 i 12 %
RSB RT LIAE AR YT DR A —F i 327

JIE8 A1 I 5 25 A 34 B (extracellular regulated protein kinases,



342

ERK) AW 2 5/ NI BT A % . ERK ] U2 A A5 5
AR T P FE AN TR A 45 5 - I SR SEAL A 71755 ERK
PR A XS T TNF-ofi 221K 2 1 209 7, N8 N B A= 4
PRF-A1 5 9 ERK I AT P B 2000 P AR A RN A S b B2

F [t 45 J 25 11 i (matrix metallo proteinases, MMPs ) &—2%
T AR R RO R UG, (AR B R T SAE M Th A 45
OAERT . MMPs X Bl PR R 35E F B 480 P 10 38 e B2 A0RK,
MMP-2 il MMP-9 /& i1 1 £ (1) ROS i F: (11, 7E DR 8% FIzh#)
R A0 P S 42 8 2 T

STAT3{F 530S 5 1 AR IR 8 SE M . 78
AR TR /NS T 240 L 43 00 1 TL-6 5 A0 19X B I B 44 i
STAT3 i Ak , il VA0 190 65 P B 240 L 7™ 2 1l 45 P e A K R 5
(vascular endothelial growth factor, VEGF), Il T 'S5 B2
1 ZO-1 il occludin 7K -, 381 1A Bz 200 i 114 368 25 1 A i 4 92
o X EEEE SR IL-6/STAT3 {5 5 76 U6 1 i & 9 i il i 1
AT FEZAE I A TS DR AL T VA7 7# 5

6 NS TR

PR TR 8 i A T Ao A T J5 4 B - Mailler &4 AR A2 %2 J I 44
JifLo Miiller 20 A2 305 100 I FSEAG 3 ol 8 R0 1t A8 2 B i L AT
B BT R 0 A A AR I SR R SRR .
EFAFOL T, Miiller 412 AMAEAN ATP 09— TR, -/
U2 S5 20T 6L ) s S AR AR TS o RRE R R /0N B AT T LA )
Miiller 4 Jitd & 1455, $% Wi Miller 40 g 59 5 2575 £k A 2 BE =2
o /N B 2 L 5 Ml ler 4H L2 TR] Fr) 80 1] 38 AR A 400 o
PR AR 05 S IO TE B Portillo 2567 % 3 CD40 1755 Miiller 21
JLRE B ATP, 38T /DN J5 AT A 0 T 119 P2X7 RS 32 4%, 1 R i
PR (R 2238, I AR PR U T I 9 RE S IV o o AT S 38 e B, 78
DR & J b A /I o 240 6 22 B s B 08 1 T A5 2 k2 |, Meiller
S0 3 3 1 T Ak BT CXBCLL B 430 , b8/ IN e 5 4 it 32 1
CX3CRI ZARMYFR , L HERL I N AN 9 , 75 S5 1L
1)/ N o AT i ™

T ft BRE LI A | BT SRR At A T R 48 )2,
Pl I AR X SR 265 A B ./ DR, B0 e ot 400 A e i3
T AL, A RS 43U TL-6 \MCP-1 S5 41 i 4 AE K 1+
STV I3 200 JHL AT/ NS o 200 L 22 1) LA 2l i 2 P AR 1y A
VEF 5 S /IR 5 40 R 3 A, 2 T 0801 00 P S 1T 65 S A A
MG G

7 INBRFREB A5 I -4 ) AR B P

(R £ 0 O S o A DAY R 4 R 2 L 6 5 R A
LB BRI -4 X RS 57 X T . DR ek A e, 38 m ) & 4
570 35 1 R A4 1A P S 2 S T PR s £ 3 O R R
R 0 A 2 B BRAAE . 7E DR AT ROULER 21 /08 5 J5T 240 i 7%
A 200 PR IR I3 T R e -4 o R
)it A 0335 2 1, A0 A R T R DL R MR A A 2R
7= (advanced glycation end products, AGEs ) 45 it A L [ 5 52

Neural Injury And Functional Reconstruction, June 2020, Vol.15, No.6

T AR HE /NI ST A AR TR AL . S50 K I AGEs ISR I R A 25
JC A0 M 3R GE R BB W 41 i i % fb B 7 (monocyte
chemoattractant protein, MCP)-1, MCP-1 il i p38 .ERK ,NF-kB
G RS /N T A 4 TNF-al', TNF-ofif1 IL-1B#R AT LA
IO PR R R B L 12 BERG BT B v 10 PN B A i
HoHp TNF-ouli i3 PKCE/NF-kB {75 530 I R AIG S 25 3R 1 R
T Ul 240 D ) SR 4 , S R A B I A P R A L A
S R I HS T REIE AL IR /N R A A ERK1/2-NF-«xB R MEAH
538 B 0O 120 TNF-a 3R 3k, D842 1 - 400 P9 A6 o s (1) ffe
W HHh, BT — 8 15 A% - Nef2 I 30 L 9l %
PR AR DT e ARG A0 Ab I J8AE 403 , 46 177 #] 55 TNF-oif5 5119
-8 P R B A 47

8 NS mMEIE A

058 A R P B AT RS K45 | I A TR B I AR G
PR FE . 76 DRI AR 397 A A B9 R T4 1t A A Bl
A T B AS ST AT i S O A LA G S A K M TR )
FECH) TE R DR o IV AR ORI 9 A2 PN A B FH e R, AT
IR LA RS0 . PRI, /0N 0 200 P i aod B 12
I A A T (LG AR P 7 A K R i) SR o A
MAETE . VEGF & 22 (14 07 7RI i 4 A4 P 7, 7 v
B RIER AU I P Bz 2B B KT H R

DR FIEBEK [ A8 5 i BB R bR AR v £ 8 40 PR - IL-1 B
TFN-y 23Rk 3 T TL-13 R, A N 2k K IR FAE R
i DR A 34 A, 08 B I 48 N je 2B R4 DR R R oA
BRI, WF5E & I VEGF FEAE— /NI [0 240 M ke T 1) 55 43 1)
WAL, %0 B 7E PDR (9 & Rl fit h i 4 SO MR, sk
DR AT LA ek BEL BT /0N I o M SR R 119 5% 433 VEGF 923K, 1
il VEGF/VEGFR-2 45 [ 10 o0 JI5 0785 PN 7 440 e A 2 o, ik 2
O TR 37 24 1 5T i, DT ) DR 1) 2% g™

9 INESRE

/NI AR A DR F 0y 383 20 A € T P SR BRAE
C BRSSP R Al 2B M A O . 1E R BE, /N
I T A % P R IR AE [N, 374 55 3 T 1 ) 0K, Db
90 L ) £ 5 A, AL PR B o A o 1, S St - 40 0
[iioR a7 N R GO Rl R = B U DS I RN <]
PP T LA AGEs 2 HE ARSI, i — 28 5 | 4 B2 ) /M
TR BTG AT IR B4 RAE A A 5 A8 a A o A
PR PR TR TR RL R A 22T R ST T A B I A R A,
HDRM KA Taoh, M IRE Y 2% , /N o A0 M 5 At 22
20 2 [ (Y RE AR L[] 20T DR AL . XN BB A A
FHBLE BERABIETE , 0T LR B 2 14704 R 5 i, Ak
— P e PNV TR M AR AS KR T DR AR AL

S 30k

[1] Altmann C, Schmidt M. The Role of Microglia in Diabetic



WG SRS EEE - 2020466 H - 5154 - el

Retinopathy: Inflammation, Microvasculature Defects and
Neurodegeneration[J]. Int J Mol Sci, 2018, 19: 110-141.

[2] Grigsby JG, Cardona SM, Pouw CE, et al. The role of microglia in
diabetic retinopathy[J]. J Ophthalmol, 2014, 2014: 705783-705783.

[31 Wang X, Zhao L, Zhang J, et al. Requirement for Microglia for the
Maintenance of Synaptic Function and Integrity in the Mature Retina[J]. J
Neurosci, 2016, 36: 2827-2842.

[4] Rathnasamy G, Foulds WS, Ling EA, et al. Retinal microglia - A key
player in healthy and diseased retina[J]. Prog Neurobiol, 2019, 173: 18-40.
[5] Das A, Stroud S, Mehta A, et al. New treatments for diabetic
retinopathy[J]. Diabetes Obes Metab, 2015, 17: 219-230.

[6] Yu Y, Chen H, Su SB. Neuroinflammatory responses in diabetic
retinopathy[J]. J Neuroinflammation, 2015, 12: 141-141.

[7] Arroba AI, Valverde AM. Modulation of microglia in the retina: new
insights into diabetic retinopathy[J]. Acta Diabetol, 2017, 54: 527-533.

[8] Zeng H, Green W, Tso MM. Microglial activation in human diabetic
retinopathy[J]. Arch Ophthalmol, 2008, 126: 227-232.

[9] Krady JK, Basu A, Allen CM, et al. Minocycline Reduces
Proinflammatory ~Cytokine Expression, Microglial Activation, and
Caspase-3 Activation in a Rodent Model of Diabetic Retinopathy[J].
Diabetes, 2005, 54: 1559-1565.

[10] Kermorvant-Duchemin E, Pinel AC, Lavalette S, et al. Neonatal
Hyperglycemia Inhibits Angiogenesis and Induces Inflammation and
Neuronal Degeneration in the Retina[J]. PLoS One, 2013, 8: €79545.

[11] Omri S, Behar-Cohen F, de Kozak Y, et al. Microglia/Macrophages
Migrate through Retinal Epithelium Barrier by a Transcellular Route in
Diabetic Retinopathy: Role of PKC{ in the Goto Kakizaki Rat Model[J].
Am J Pathol, 2011, 179: 942-953.

[12] Xu H, Chen M. Diabetic retinopathy and dysregulated innate
immunity[J]. Vision Res, 2017, 139: 39-46.

[13] Chen X, Zhou H, Gong Y, et al. Early spatiotemporal characterization
of microglial activation in the retinas of rats with streptozotocin-induced
diabetes[J]. Graefes Arch Clin Exp Ophthalmol, 2015, 253: 519-525.

[14] Karlstetter M, Scholz R, Rutar M, et al. Retinal microglia: Just
bystander or target for therapy[J]? Prog Retin Eye Res, 2015, 45: 30-57.
[15] Arroba Al, Alcalde-Estevez E, Garcia-Ramirez M, et al. Modulation
of microglia polarization dynamics during diabetic retinopathy in db/db
mice[J]. Biochim Biophys Acta, 2016, 1862: 1663-1674.

[16] Nawaz MI, Van Raemdonck K, Mohammad G, et al. Autocrine CCL2,
CXCL4, CXCL9 and CXCL10 signal in retinal endothelial cells and are
enhanced in diabetic retinopathy[J]. Exp Eye Res, 2013, 109: 67-76.

[17] Dong N, Chang L, Wang B, et al. Retinal neuronal MCP-1 induced by
AGEs stimulates TNF-a expression in rat microglia via p38, ERK, and
NF-kB pathways[J]. Mol Vis, 2014, 20: 616-628.

[18] Zabel MK, Zhao L, Zhang Y, et al. Microglial phagocytosis and
activation underlying photoreceptor degeneration is regulated by
CX3CLI1-CX3CRI1 signaling in a mouse model of retinitis pigmentosa[J].
Glia, 2016, 64: 1479-1491.

[19] Mendiola AS, Garza R, Cardona SM, et al. Fractalkine Signaling
Attenuates Perivascular Clustering of Microglia and Fibrinogen Leakage
during Systemic Inflammation in Mouse Models of Diabetic Retinopathy
[J]. Front Cell Neurosci, 2017, 10: 303-318.

[20] Nakajima K, Kanamatsu T, Takezawa Y, et al. Up-regulation of
glutamine synthesis in microglia activated with endotoxin[J]. Neurosci
Lett, 2015, 591: 99-104.

[21] M. PE, Alessio M, Aurore L, et al. Blockade of Glutamine Synthetase
Enhances Inflammatory Response in Microglial Cells[J]. Antioxid Redox
Signal, 2017, 26: 351-363.

343

[22] Ding X, Zhang M, Gu R, et al. Activated microglia induce the
production of reactive oxygen species and promote apoptosis of
co-cultured retinal microvascular pericytes[J]. Graefes Arch Clin Exp
Ophthalmol, 2017, 255: 777-788.

[23] Yu A, Zhang T, Duan H, et al. MiR-124 contributes to M2 polarization
of microglia and confers brain inflammatory protection via the C/EBP-a
pathway in intracerebral hemorrhage[J]. Immunol Lett, 2017, 182: 1-11.
[24] Fulzele S, El-Sherbini A, Ahmad S, et al. MicroRNA-146b-3p
Regulates Retinal Inflammation by Suppressing Adenosine Deaminase-2
in Diabetes[J]. Biomed Res Int, 2015, 2015: 846501-846509.

[25] Ye E-A, Steinle JJ. miR-146a Attenuates Inflammatory Pathways
Mediated by TLR4/NF-kB and TNF a to Protect Primary Human Retinal
Microvascular Endothelial Cells Grown in High Glucose[J]. Mediators
Inflamm, 2016, 2016: 3958453-3958462.

[26] Murinello S, Usui Y, Sakimoto S, et al. miR-30a-5p inhibition
promotes interaction of Fas+ endothelial cells and FasL + microglia to
decrease pathological neovascularization and promote physiological
angiogenesis[J]. Glia, 2019, 67: 332-344.

[27] Foresti R, Bucolo C, Platania CMB, et al. Nrf2 activators modulate
oxidative stress responses and bioenergetic profiles of human retinal
epithelial cells cultured in normal or high glucose conditions[J]. Pharmacol
Res, 2015, 99: 296-307.

[28] LeBlanc ME, Wang W, Chen X, et al. Secretogranin III as a
disease-associated ligand for antiangiogenic therapy of diabetic retinopathy
[J]. T Exp Med, 2017, 214: 1029-1047.

[29] Rodrigues M, Xin X, Jee K, et al. VEGF Secreted by Hypoxic Miiller
Cells Induces MMP-2 Expression and Activity in Endothelial Cells to
Promote Retinal Neovascularization in Proliferative Diabetic Retinopathy
[J]. Diabetes, 2013, 62: 3863-3873.

[30] Yun J-H, Park SW, Kim K-J, et al. Endothelial STAT3 Activation
Increases Vascular Leakage Through Downregulating Tight Junction
Proteins: Implications for Diabetic Retinopathy[J]. J Cell Physiol, 2017,
232: 1123-1134.

[31] Portillo JC, Lopez Corcino Y, Miao Y, et al. CD40 in Retinal Muller
Cells Induces P2X7-Dependent Cytokine Expression in Macrophages/
Microglia in Diabetic Mice and Development of Early Experimental
Diabetic Retinopathy[J]. Diabetes, 2017, 66: 483-493.

[32] Zhang S, Zhang S, Gong W, et al. Miiller Cell Regulated Microglial
Activation and Migration in Rats With N-Methyl-N-Nitrosourea-Induced
Retinal Degeneration[J]. Front Neurosci, 2018, 12: 890-898.

[33] Biswas S, Bachay G, Chu J, et al. Laminin-Dependent Interaction
between Astrocytes and Microglia: A Role in Retinal Angiogenesis[J]. Am
J Pathol, 2017, 187: 2112-2127.

[34] Abcouwer SF. Neural inflammation and the microglial response in
diabetic retinopathy[J]. J Ocul Biol Dis Infor, 2011, 4: 25-33.

[35] Mei X, Zhang T, Ouyang H, et al. Scutellarin alleviates
blood-retina-barrier oxidative stress injury initiated by activated microglia
cells during the development of diabetic retinopathy[J]. Biochem
Pharmacol, 2019, 159: 82-95.

[36] Boyer DS, Hopkins JJ, Sorof J, et al. Anti-vascular endothelial growth
factor therapy for diabetic macular edema[J]. Ther Adv Endocrinol Metab,
2013, 4: 151-169.

[37] Tsai T, Kuehn S, Tsiampalis N, et al. Anti-inflammatory cytokine and
angiogenic factors levels in vitreous samples of diabetic retinopathy
patients[J]. PLoS One, 2018, 13: e0194603.

[38] Mei X, Zhou L, Zhang T, et al. Chlorogenic acid attenuates diabetic
retinopathy by reducing VEGF expression and inhibiting VEGF-mediated
retinal neoangiogenesis[J]. Vascul Pharmacol, 2018, 101: 29-37.

(AR it AU



