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Abstract

e AIM. To investigate the effect and mechanism of
Caspase - 1 on microglia in oxygen - induced retinal
neovascularization in mice.

¢ METHODS: Twelve 7 - day - old (P7) C57BL/6J mice
were randomly divided into normal group, OIR group and
OIR+VX-765 group. OIR models were established in OIR
group and OIR + VX - 765 group. Caspase - 1 inhibitor

VX-765(4mg/kg, dissolved in 0.4% polyethylene glycol)
or 0. 4% polyethylene glycol, were intraperitoneally
injected from P12 to P16 into the mice of OIR+VX-765 and
OIR groups, respectively. Whole retinal flatmounts of P17
mice were prepared, and Lectin staining was performed
to calculate the ratio of avascular and neovascular area to
retina area. The frozen sections of the posterior ocular
segment were prepared, and the distribution of Caspase-1
and activated microglial cells were detected by
immunofluorescence technique. Cultured BV-2 cells were
divided into control group, hypoxia group and inhibitor
group. The cells of inhibitor and hypoxia groups were

pre-treated with VX-765 or 0.4% polyethylene glycol for
3h, and then hypoxic incubated for 24h. The expression
levels of Caspase-1, p20 (active form of Caspase-1),

IL-1B and VEGF were detected by Western blotting. The
angiogenesis and migration capacity of cultured RF/6A
cells were assessed by endothelial cell tube formation
assay and migration assay, after they were incubated with
supernatant of those different BV-2 groups.

e RESULTS: The distribution and morphology of retinal
blood vessels were normal in P17 mice of the normal
group, and avascular and new blood vessel cluster were
found in the mice of OIR group and OIR+VX-765 group.
The ratio of avascular area was 12.23%+1.02% and that of
the new blood vessel area was 2.16% +0.52% in the OIR+
VX - 765 group, which decreased in comparison with
16.58%+1.14% and 4.00% +0.41% of the OIR group( P<
0.01 ). Caspase - 1 was rarely detected by
immunofluorescence staining in the normal retina of the
mice, whereas it was mainly co - located with activated
microglial cells in the ganglion cell layer and the inner
plexiform layer in the mice of OIR group. The expression
of Caspase-1, p20, IL-1B and VEGF increased in BV -2
cells of the hypoxia group, which were down - regulated
by VX-765(P<0.05), except Caspase-1. The tube length
was 271+12, and the number of migrated cells was 34734
in RF/6A cells cultured with supernatant of BV-2 cells in
the hypoxia group, which significantly decreased to 171+
22 and 212x27 with inhibitor of Caspase-1 (P<0.05).

e CONCLUSION:. Caspase - 1 promotes retinal
neovascularization in the mice with OIR, probably by
activating the downstream inflammatory factor IL-1B in
microglial cells and accelerating the release of VEGF.
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(4mg/kg) AR 0. 4% B 2 —FE (VX =765 ¥ H)) ; T P17
Tl VE AR B4 AT Lectin Je €0, FhAss — 2 ] 400 19 5T 1f 4
DRI A L4 DX TR AR /N 5 2R FH B B8 5 e €8 1 WL ¢ AR
WIIRZH 2L Caspase—1 %3235 F13E A4 /0N S5 & ffd %) 4376
FRFR/NBE 20 BV -2 0 53 SR Xof B2 die A2 S 4 o] 59
20, JU R0 28 Ak SR 4 o3 I 4 VX =765 FT0. 4% R 2
TALPR 3h J& , GR35 5% 24h X0 BRZH W AL 52 AH [R]
B fa], i Western blot 7l Caspase—1 ., p20 ( Caspase—1
WAL ) (IL- 18 1 VEGF W& A £ A4k, & 4
BV -2 535 W5 WAy S R 15 3% 55 TR 5% 1l A 9
AL RE/6 A, HEA T8 16 8 BRI A0 M A B S0 0, O Le A 4%
A 225,

GER . P17 IEH AL/ B I B i 45 Ak 58 4 A UL W B E I
A4 DX IO JS T A4 AL 5 OTR 2490 190 55 C 1 451X AR5 26 1.
BB 43 Fe 2y 9 16.58% +1. 14% 4. 00% +0. 41% ;
OIR+VX =765 4 P15 B Wi /b, 53 5l 0 12.23% +1.02%
F12.16% +0.52% ( P<0.01) , s e 2h 1 R,
Caspase—1 7E IE % /N B0 W IR 41 23 3R 35 55055 , 78 OIR /)
FRHPY R A AR 27T A2 A DOIRZ A B R B R 1k
FE5 TG /NS 5T 20 M A7 B i 252 37 . Western blot £
M2 B s, Bl SR A B B SR NI AN BV -2 R
Caspase—1,p20 . IL-1B HI VEGF FEEHREH RS, M
Caspase—1 Il 57 0] o] B &, R4 p20 . IL-18 I VEGF B %K
FI# A (P<0.05) . B IEIE AN i 1 AL S2 0 45 4R
7, RE/6A A2 A4 BV -2 3535 FISRAL TG | 45 5
TE A BE RN A0 LR R E H 4390 R 271 £12 F1 347 +34 A~ i
ARG, 2 B, 4 50 17122 F1 21227
AN(P<0.05)

Z8 . 75/ OIR H1, Caspase— 1 HEME 177 /NI 57 40 i 12
A X I A 1A A AR R, HAE AL T B S Caspase—1
T P /DN I 240 it R EL TR Uit A M SO 4 F TL- 18, IR R
VEGF #H%,

K §E1R) ; Caspase—1 ; /NI JBT I B ; A0 0 B A 10457 5 280055 3
AL D A 5 R 7 ) LA P B A
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P A8 HR /NI ST A L 25 0 TR T A UL A I £ AR B EL AL
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B LA P B A2 ( retinopathy of prematurity , ROP)
e TR AR TR L AR AR AT LA I R A 1 4
PESE M, B0 C Rt R A A L E BCE IR
PR INE TN AR SRy A 0 B 21 4 v S T 1 B
20, FEAIL I B I R T RO AR LA B A R e R R A
HEAE . AUTEH AR WL R B, AE ROP 1 E
BLEIR PR 3R 22—, AR BE A 30 Ao YT /N S5 4 L 40 1Y)
JEHT AR A B9 A2 7 Caspase—1 S — PP R & 2 K 4
SRR K ARG, 2 RAE (S 5 Sl s P B — 3R
BRI R W4 T 40 M 2 - 1B (interleukin - 18,
TL—1B) -5 00 00 JE A= it 5 288 2 9 1) g BLa 2100 {1
JINIBE 5T 40 it 2 75 38 4 Caspase—122 5 ROP 45 95 9% T AL W)
JECHT A= 148 B A2 iS5 HE , BT ANTERE . AT o W
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%% Caspase—1 7E /N U5 5 A0 X K% 22 (oxygen —induced
retinopathy , OTR ) P I Ji5% /|8 J5¢ J5 20 fif v 119 2% 328 A8 A0 15 1L
DI R AR N AN ST Caspase—1 %5 00 9 5585 2 i 4
A LRSS, ER 1] Caspase—1 TE/)NBE 5 40 g 2 5 40 W R
Az I A8 A B TR R & RT RE R MIL

1 FRAn A%

1.1 ##l

1.1.1 SKIGZEpmAnzhe /RN B 40 i &R BV -2 AR
A0 AR O B/ ik 245 L A5 PN B2 20 L 2R RE/6A ¥ [ v [ R
ERBEANMLE . Ak SPF 2% C57BL/6) /R 12 2 45 P
e R 2FS I s DL R SRR 24°C £3°C  IRBE TR
60% +4% |G E W /G 12h/12h, 525 3% 59 4
T FRAT A E SR A A & A 1 (LR s B B4R )
112 FEXFEME ZFHARICHER FEER
Lectin ( 3£ [ Vector A ) ; PT/DE Tha-1 —#HL ( H A
Wako A #l ) ; S Bt /N Bl Caspase — 1 IfiL 85 N 57 A K X7
(vascular endothelial growth factor, VEGF) [ IL-1p —#i (3%
Abcam 22 H]) 5 BB/ Caspase—1 — i ( 2 [E Santa 2
) ; Alex594/Cy3 FRiC B 1L £ BTN R 1gG i, Alexd88/
FITC Frid 9 L E 5T 1gG 90 (AL mtBE M 22 A 7))
Caspase—1 1] 57 VX =765 ( 32 [H Sellck /A F] ) ; DMEM £%
FrHL(EH Hyclone N1 ,Hét‘:[ﬂl/jﬁa( Fro M DY 25N H] )
DAPI i 7] & | Matrigel % ( 38 B BD 24wl ) ;96 L4k,
Transwell 24 FL#% ( 3&E Corning 23 &) . FSX100 7€ 6 ik
B ( HZR Olympus 23 7) ; ECLIPSE Ti U306 3148 31 38 4=
YA ( H AR Nikon 247])

1.2 A%

1.2.1 XWHARK OIRBERIWEL  Hil/R3 &, 858
fEE 4 H 312 H O Fe LR 3R 15 40 i IEH 4 OIR 4
F1 OIR+VX-765 41, OIR ZHF1 OIR+VX-765 ZH/N T i
AJGEH Td(PT) H5E: R —RE F (75+2) % = A8/
T3 5d LA ST OIR B F P12 & [A] 1 7 48 20 5% o 4]
F:M OIR+VX =765 41 H1 OIR 40 T P12 ~ P16 4% K43
JI§ s N5 Caspase—1 #1571 VX =765 (4mg/kg) F1 55 i
0.4% R FE(VX-765 ¥ 7)) . 1IEH 4/NRIGAAEIE R
AR

1.2. 2 WFAIEF R E  BV-2 400 F1 RE/6A 4 13
T 10% fR 4= s B9 DMEM 85573, & F 37°C 5% CO, it
R R IR o w B 35 BORH B KRS R4
BV -2 414> BAZH G S 4 RNk 3R 4, 30440 350 28 A
BRI A VX =765 (10 wmol/L) FIZ5H 0. 4% 2. —
B (VX=765 7)) ,3h Ji B4 ok & HLES 37 3 | Bl 4L fndm
HIFAE B ERE A (1% 0,+5% CO,+94% N,) h i
24h , %F BRLAE H FLAE T RE SR MR IR st ]

1. 2. 3/MRAMESEF  IEH 4l OIR 41F1 OIR+VX-765
H=H/NRT PLT MG 5T 1% [T HE 2400 4 B R e
GBI AR HEVE 1% PBS ) 4% 2B, L
MNHR BR , Fg A0 0I5 0 2 LB ik 285 I i P 50 8, 2 1%
Trition X—100 [ 1% 4= IfiL 3 M & H B HWR 4 CIF R 3%,
PBS k%5, BT 1% Lectin #5687 F 12h, PBS ¥k 3 ¥X,
28 4 2L 0 T B /INAE XS B 4 9, 92 1) Ll
F,50% FH i Er F o 990 i esE T ERATI IR K R R A
JRyil e 6 % 2K F Photoshop CS3 k{4 Fil & 22, 15 31| 58
IR ) I Y N O - 2 < B o} 6
DX T A LA IX 4 00 O B T L 40 1 0
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EH 4l OIR4L OIR+VX-76541 I 2

1 RANR P17 ARBEGHH Lectin e B RE (x100) A IE

OIRI?IL OIR+VX-7654]
2L/ LR L5 S 2T €5, DA 1 80 0 B )

O3 FEAT RAF 5 B OIR 4/ B I 6 i 73 i BH S, 5 AR AN, JE Al BB A A2 K TE LA X ( B R A5 R B2 X8k ) |, v ST T I R i e
PR B A I 7 (B ARIE ) 5 € OIR+VX =765 /N A IR I A8 RE A T3, JE A BB TC IS X ( A2k AR PR B8 X 458 ) K Hp J] R A0 I Jis
AR (ERRIC) HAA/NT OIR 415D =41/ P17 0 W BRTG IL48 DXC TR AR B 43 Lb e T E X R IET S E . = 2l/N B P17 0 D90 B A= it 7
AR 43 G115 B " P<0. 05 vs TEH4H ,P<0. 05 vs OIR #H ;n=4,

1.2. 4 INBRMER R K ETHEBSIE 29I BOEH 4
1 OIR /N4 4 2, T P17 4% iR T k4 B BRE HER:
T B MR BR | 25 Bk A 8 | oA, AR KB F 209% 1 30%
TEWE A BR B K S, il 45 TR 8mm PK VRV -, -20C
PRAE

1.2.5 RERELE XKW Caspase—-1 IR IEFFL N
KRBMEISH B2 4 H&ENKED R iR T T
1h,PBS ¥Ei4%, 11 1% Triton X—-100 4 3% 2 IfL 3% 17 1
WWCE R B A 20, 430 i BT/ B Caspase —1 — 3L
(1:100) fbt/DEl Iba-1 —HT(1:500) ,4°CHF B LK, 88
J i 0 AH R Bt = R G E T 2h, PBS ¥ 3 1K, DAPI
(1:1000) 44 % 10min, PBS YE 5 50% HimE A, #O6H
i A OB O I A IR

1. 2.6 Western blot % # il Caspase -1, p20. IL-1B,
VEGF BFRix /ot B2l Bl 2l Fnam il 54 BV -2
Y SEEUS R TS 4T SDS-PAGE HLUK  #E I J5 T 5% G
WA B Th AR R BUIRT T S8 2258, fb 237k &0k
BRSNS . R Image T AT IKEE 5347, INE A B-actin,
1.2 7 MEANREREREREZIR BOHHERARK
RS RUAFAY RE/Z6A 4B, 4270 T Matrigel i 4k B ()
96 fLHR, 1. 8x10* 4/ FL, 43I BE 7 IE & X FR L H L4
FrF 5L (conditioned medium, CM ) 41 B4 CM 20 A0 1 571
CM ZH, % CM 2H B CM 28 ikl 50] M 4843 5 m A
1.2.2 WX RE A s 2l Al I 41 BV -2 4 i ks 5% 13
W (S0L/FL) B & a4 1 DMEM 355535 (50ul/4L) 5 1F
BN IR ZE 0 A& G 2 i HE DMEM B 38 3£ (100pL/4L) .
37TCHIFFH T E oh J5 B B BB &, FSX100 2
e WA FAREIE ] Image—Pro Plus 0440 &4 T2
B BE , LAIE H X BE4H 56 3% 8 s A S BE R 100, 45 4h 2
20 SE AR I BE A3 0 5 TE 6 PR ZER e A TR AL, DA S5E

G AR BE R RE/6A MU A5 s I I RE )
1.28MEANEMETEBER RF/6A 41 EZEF T
Transwell FZ (1. 5x10°0/FL) , 40 M50 2H M 45 4H F =
A S 5 IR B2 (500 WL/ AL ) [R] 1. 2.7 A8 e fE il 5
5 37CH R E 24h J5 U Transwell /NE 4% £ F
HBE[A 2 10min, 1% 45 i 22 4 4, 10min, PBS {5 V% 3 e,
FSX100 i858 N g I FlAILE 5 3 AN PLEF (%500 ) A 18
THEGER A E .
i3t 2F 40T . R JH SPSS 20. 0 #4758 140 #r . AHFSE

F RS BR ORI RS W RIS SR IE S0 M, LA xks K
AN, I REAR BB H AR FH I ST FEAS ¢ 50, 2 REAR
PR AR B R 2 7 220 Hr , AL TE) B 4R LSD —
ki, P<0.05 AZESAGI¥EX,
2R
2.1 Caspase-1 XF OIR 7]\ FR 47 I BE 7C I & (X #0034 M1 &

M8 /)N BRI IR A T Lectin 4 £0 45 5 W% 1E % 40
P17 /I B DO 5 1 45 Ak RE AR S8 AR, I3 & B R4, A 3
7, 2 DL I S R ) TG It 4 DX R BT AR i A (1 1A ) 5 OIR 4
H1 OIR+VX-765 41 P17 /N BRIl 4553 i, o3 A AN, DA
FIEH IR (1B .C) , P2 00 R0 5 1M 45 A A 58 4, T i
HRIE AT ILIC L4 X, Te A% X TR A 43 e 430l R 16. 58% +
1.14% F112.23% +1.02% ,OIR+VX-765 ¢H% OIR 41 G
A X FE /N, 22 55 A Geih 28 L (1=5. 681, P<0.01;
B 1D) ., OIR 4 H1 OIR+VX-765 £H P17 /IN B v J&1 35 40 ™)
JIES T DA A3 AT A P ST A M 48 (R 1B .C) B AR
RV 43 2 9K 4. 00% +0. 41% F1 2. 16% +0. 52%
JEEBHTE WD, 25 A58 L (1=5.557,P<0.01;
K 1E) . PR REEE F 45 42 7R I Caspase—1 TG /5,
AT BRI/ OIR /)N B P9 185 G i 4857 X A T AR S I D 2 A
P T A L R T B
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Caspase-1 Iba-1

I 4

OIR41

B2 P17 MR ELHL Caspase-1,lba-1 BERIFE L RE (x400)

DAPI Merge

IEH 4 : Caspse—1 T FITER X Tha—1 Bt FHERY

T A/ N ST A P A e 221 20 = R R 28 4 J2=2 D A B 0 A, SR 2k (91 ; OIR 41 : Caspase—1 FUFRIA WY 2 | AT (5, T 1L/
RS ST bt R IS 22 | HL Caspase—1 538 A0/ NSO B AT BE WA 0 O SL Qe RS . £0 650 : Caspase—1; 28 (5 Tha—1 IR TH L
B/ MBS 5 5 (.55 : DAPL s 4 AEA% ; INL: INA%)Z ; ONL:AMZJZ

(]

a

+

a

+

p20/Caspase-1('5 Xf & 41 # tk)

B

10 570 41 WAL WAL Al

a

-

B
PO e R 2 N 1 P R 20
3
Caspase-1 | o D S— z
= = 1.5
IL-18 [ S c‘«g
VEGF ¢ " = g5l
S 9 4
n o
S adhe 3 0o
R4
D E
4 ar
<) a <)
= I £
T2 2}
3 3
b P
ot =gl
<o} [T
5 g
= >
L T VT 0 1 41

G S 2 A0 77 441

3 Western blot #:ill BV-2 4 i h Caspase-1 REXHAMEFHRIETH A SAEAEIEM Western blot 455K ; B,
Caspase— 1 TEAN A AL EELH BV -2 4H 9 323815 00 ; C . p20 7ER R AL EELE BV -2 4 93816 00 ; D 1L-18 FE AN [FALBEZ BV-2 40
Mirh ) RIBTE B E: VEGE TEA R AL IRZH BV -2 40l P 1 3RIBIE DL . P<0. 05 vs XTI ;°P<0. 05 s B4 ;n=3,

2.2 INRMMFELA LR Caspase—-1 BIRIEFF L IR
RS P17 /N AT 2L G e 5 b et 25 S
7N, 1R 2H /N B R - Caspase— 1 9@ G5 5 5055, Jo A
i BHE IR 5 Tha—1 e 0 BH 4 B9 1% £ /DN I J5i 4t i %% 2 1R
> ASCHE AL D) B ot 251 200 L J2 A 28 2 4 )2 /D B AR
i, OIR 4/ FR AR R 20 2 vpr Caspase—1 WESHIE
2 N S IO R AR P A A D) A 5 A )2 R N AR
2, A% JZ WA BOLE 20 A 5 Tha—1 FRic A T5 4k /0N B T 40 i
BB IE R A WG 2 FEE P IEM L A2 WA
WREMAEE, BE I/ [glf%ﬁi?,(:aspase—l 5iE4by
ZINJE T 240 B A B e ) e v Rk (B 2)

2.3 /N R4 BB BV -2 i Caspase—1,p20,IL-1p #A
VEGF B9RIEEMR  Western blot 35K Il £ 4 [6) 4% 4 4k 3
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B BV -2 40 Jifg i Caspase—1,p20 ( Caspase—1 EHEER) .
IL-1RF1 VEGF 33k (Bl 3A) . &KEHH, 5 B-actin
Xt L AT 8 AL (p20 5 Caspase—1 XTLb) K &AL FRZHBY -2
21 Fp PO P A 2 08 0 ) ) TR ZE A e A T R vE AL
J& , B4 4 Caspase—1 .p20 IL-1B M VEGF )33k /K43
W4 1. 47+0. 24 2.29+0. 34 3.26+0. 25 F1 3. 51+0. 30,
il 771 25 DU AP AR 1 3R K43 51 1. 42+0. 21 1. 49+0. 23
2.08+0.27 F11.81+0.21 (E 3B ~E) ., VUF & I7E4 4
[ R, 2R B G F R L (F=6.455,P<0.05; F =
22.65,P<0.01; F =84.93, P<0.0001; F = 109.2, P <
0.0001) , Ht4& 4 Caspase—1.p20 IL-1B LK VEGF HEH
HKER R BB 2H B S TH e (1=3.271,P<0. 0551 =6. 666, P<
0.05;¢=13.03,P<0.05;1=14.48 ,P<0.05) . SH4 44
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2001 e

100

I TE B AR X BE (%)

0
15 6 AL HRCMAL B A CMAL 0l FICMAL
4 IMEREMEE RF/6A TR SR (x400)

A TEF R IRZE ;B M CM 415 C B4 CM 41, D IR CM 41 B AR &4/

JiE 5 A M3 55 SR AL FRAY RE/6A 40 M 16 T8 AR X G535 HL IR 2 P<0. 05 vs TE 3 W HRZH ;°P<0. 05 vs 5 #8 CM 4 ;°P<0. 05 vs S48

CM #H;n=3,

N
)
S)

100

0
IEF XL FMCMAL B CMAL ] RICMEL
E5 mEMEME RF/6A EHEIEER (x500)

Fb 4 4 DU Fh R b 5 Caspase—1 #b, 3k K F 44 B
AR (1 =0. 3480, P>0.05;¢=4. 134, P<0.05;1=6. 803,
P<0.05;:=9.790,P<0.05) .

2. 4 INBR TR EB AR S5 3 SR B X I B PN R 4 B S B T R Y
BN RE/6A 4L AN [R] 25 Ak B ) /0N i S5 40 il BV -2
B3k WSO E oh Ja, 1E B % I 4L 40 i 45 e i g
(F4A) | SEBAE BT B XK BE R 100 ;% B CM 2 4 s
JERHE 2 (B 4B) , MR E R 162 £5 (1=5.943, P<
0.05) ; B CM 4 T8 B I W36 2 (F 4C) |, MK
K 27112 (1=10.45,P<0.05) ; Ml 5] CM 25 ) 45 i 48
CM ZH ] s/ (&1 4D) AT BE R 171422 (1=9. 586,

AIE#X#H@ZE,B’#H’.‘ CM gﬁ;c:ﬁkﬁ CM éﬁ,Di‘ﬂ]ﬂ?ﬂﬁﬂ CM ZE,EKW%#/J\E’TC
JRANMEE FE AL B RE/6A AT RS BSEHRELIEL .2 P<0. 05 vs TE % % FAZH ;  P<0. 05 vs HHL CM 4H ;°P<0. 05 vs B4 CM 4H;n=3,

P<0.05), VU Bk, 2R ARITFE X (F=
92.02,P<0.0001; K1 4E) , #5587, gL B )5 (1) /DI
JO 240 T AR O O PN B AN RE/6A IS T AR, T
Caspase—1 B I D) AT 9 55 /)8 e Joe 240 i F) 3 o i

2. 5 /INER R4 Al 5% 1k 35 35 B X I B PN R 4 e S S 0 B2 T
WM N R RE/6A F Transwell /NS | 220K 6] B 57
ZRAF/ N T ARME BV -2 EIE WAL PR | 4 M B AR U
AE(FESA~D), IEH X R L CM 4 B4 CM 4
FHMEIF] CM 41342 40 i 80 H 43 50 0 112£22 (179 +24
34734 F1212+27 A4, AL AR IR, 2 R A FiT %5
SM(F=39.81,P<0.0001), ¥ B CM £ P ¢ 40 1 i 7% %k
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BEIE RN R 22 (1=3. 024, P<0.05) ; Bt CM 41
IR L CM 41 i E G 22 (1 =7. 583, P<0.05) ; 1M 1)
Tl CMZH P J 20 B2 7% B0 2 i A8, M ZH B R i/ (e =
6.093,P<0.05, K 5E) , 25K, A Ak S 1Y /N e BT
240 e T W S AL PN K ML RE/6A YIRS E J , il
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