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S B, SRR RMAEATAIE , RI4R R AT B Rk 5 RIRLBEA 5 T RIRL &

. [Abstract] Objective To observe whether necroptosis involved in the pathologi-
, cal process of retinal ischemia reperfusion injury ( RIRI) or not by establishing an reti-
nal ischemia reperfusion injury model. Metheds Wild type C57 mice were divided in-
to control group and experimental group randomly. The mice in control group were
treated with nothing. RIRI models in experimental group were induced with anterior
chamber perfusion. The retina or eyeballs were harvested,Q-PCR, Western blot and im-
munofluorescence staining were performed to test receptor interacting protein 3
(RIP3),RIPI, IL-1B, TNF-a, Caspase-8, and IL-6 changes at 1 day,2 days,4 days,7
days. Results The mRNA expression change of RIP3,RIP1,IL-1B8, TNF-«, Caspase-8,
and IL-6 were detected by Q-PCR. Compared with control group, all genes mRNA ex-
pression were increased significantly at different time points (all P <0.001). RIP3,RIP1
mRNA expressions were increased at the early phase of RIRI,and decreased in the late
phase slowly. Western blot found RIP3 expression increased dramatically at 1 day and 2
days,then decreased gradually. Retinal immunofluorescence staining also found RIP3
expression increased dramatically at 1 day and 2 days,then decreased slowly. Conelu-
sion Necroptosis participates in the pathological process of experimental RIRI. As a
specified marker of necroptosis, RIP3 expression increase at the early phase of RIRI,
and decrease at the later phase gradually.
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A P HE G 111 - TE-%E Y32 #2497 ( retinal ischemia reper-
fusion injury ,RIRL) ZEIIfi IR b+ 438 WL, FZE KA T
SVPERA A T EHR LI R v e 2 K B kA 2E OB
BRIP4 X 9 A ke I A 400 Aol £ 72 S5 00 X G I
YA w2 T | 1 — KB IR R g 2 Pt
H i, A8 RIRT gl ) s pf 28 40 e 1 1) 3
BRI T AR AT W5 R PR A P T
ARG MR 2 A ™ o e, FRATTHEN RIRT
T 2 4 Y SE T W] Rk A AL TR, IR
HOAH: 8 T 7 1l 750 25 2H 2 e o - P T 4 A P 2
TESE 4 T BRI . {B S, RIRT A 3RS0
TGS 5 M AW RAEAE RIRL H A 1E 9%
R Z TS IESE ", 255 IR T I T R A R T
AT RERAES AT SRS T 2 5 T
RIRT it/ ik, FATHEE S T /B RIRT AL, I )
RNA S 2H 2155 TUA 2 IR I 32 14 HH AR 1T 4R
H (receptor interacting protein, RIP) 3 K #H 3¢ 4 iE
FAEA R[] 1 3k ARk, BRDT IR e M I T 7 /s
L RIRI R AR A4E T o

1 #R57FE

L1 RBHMEHE HFE 4 ~6 I C5T B
RIMEME/INERL 75 H IR 16 ~ 18 g, 52 50 i 6 25 XU
IR AR A IR C IR R o L5 sh ¥y th B BE R R~
SIYIRHRAL, S S S S T SR A A (5L R
SYEIRH) o /NEREEHLS AP : SEER A 60 H
T G v e 7, RIRT AR | 422 P V3 5 A ) 43
PRI 1 d2d4d.7d4d], /15 H/hR,# ]
d.2 d.4d.7 dsfE] SO E17 90 & 5 PCR( quan-
titative PCR, Q-PCR) . Western blot , #7133 5¢ ) 4 0, 6
D, BRI 75 v 5 H/NEL . XFRRZH 15 2 AT
b3, 53 5147 Q-PCR, Western blot | %32 ¢ Ye 1y
N, A 57 5 /N

1.2 Zh¥EREEST DR RENES 43 g L7
KA AT 4 B R, 88 P 52 5 6 M 1S T MR 9 #3C K i
fLo /NBUEE T A 8 E %, 2 8O E (19 30 )
RIS Y 30 G A S AE AARIRAT G,
YERe 2] VB A TS ) — i 4 T AR JER KO
R AT IR AE A AR, 2545 IR i B 85 PA) 26 D0 e R
MRAZERR . Gt A B ER O/ IE 39 /& B 22 150 em),
AR %5 110 mmHg(1 kPa =7.5 mHg) , &2 0] WLAA
TRUREE 25 045 1, PR IO B8 I 645 1, 3 7 400 TR e o
) o BRIMAFLE 60 min J5 , 7 8 R I A R = R
557N BRIRERIK T, 45 55 8 Sk, Ak 5 1R W) o,
HE o R AT D A DR 2% 1 455V 2 AL, R ) B i
PRI M, FRoR FERE T ) o X IR AS AT fT b 2
1.3 Western blot & /| ilidh & BRERALSE , iR
RIRI AS[a] B[] g 2 S % IR 2% 5 HU/NVELS HER &
Tk b o 2 AR, B AR AR AR
SRR B B B S , mAC1  1000 A

PN RIP3 HiR (CST, £ [E)4 CORFNERIBFE
PERRSS 1 : 5000 (L =F470 % — 90 (Life, 6 ) Z il T
BEE 1 ho AP RO0tuk WA, LT I -3 - W R I U
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH )
VERNZ:, LA 4R RIP3 Rk 22 5

1.4 Q-PCR &M /)Elid#RIFEALSE, W B RIRT
JE AN TR IR g 20 B IR A S HURRL S HIR, & T
VK TG A3 B O I R R P SCRR AR 1
i i TRNzol 32 I 4. RNA | 43 B 4li b J5 1 FH 42 41
SIOCRETHEE R AT SN AL cDNA, RIH
RN EAT Q-PCRo RN A5 0y : 95 C HLAE M 5
min,95 CAE P 15 5,60 CiE k 30 5,95 CAZ M 1
min,55 CiR K 1 min, 250 MER, FOWETH)E ,iC
SEHEEHR I TR B A A PRER, SR FAR R 5 1k 27
B H BYFER mRNA A5 DL, S2B0 d 42
3UGBCE MR, SEER A LA 5 mRNA K3k
A BAIMIA R (interleukin, IL) -1 [ IL-6 | Jif i 3
At ¥ o (tumor necrosis factor-o, TNF-ot ) . RIP1 |
RIP3 PR A 8 (Caspase8) , 5| M8 LA 1.

&1 Q-PCR3|¥F7I

H A 51975
IL-18 EmEB|4:5° -TGAAATGCCACCTTTTGACAG-3’
S B4 .5 -CCACAGCCACAATGAGTGATAC-3’
1L-6 EmB|4:5” -CAGAGGACCCAGAGACAAGC-3’
R854 .5 -TGCTGAAACATTTCCTGTGC-3’
TNF-o E 615147 .5’ -CAAAATTCGAGTGACAAGCCTG-3"
814 :5° -GAGATCCATGCCGTTGGC-3”
RIP3 EMB|4):5° -GCTGCAACTGCATCCATATC-3”
81814 :5° -CACTGGGTAAAGGGGAGTGA-3’
RIP1 EmEB|4Y):5" -AGGTCCCTGTCATGCTTCTG-3’
S HB|4 .5 -ATTTGGTTCCGATCCAGGTT-3"
Caspase8 1EM5|%¥:5° -AGCAGCAAGTGCTCCAATCT-3"

M54 .5 -ATTTCTTGGGTTTGCTGTGC-3”

1.5 GEwFalm /EldERERAA S, IR
RIRT J5 A [R] B B s 41 B % BR 2145 5 /R S HUIR .
/NEHRBRVK R AL, 10 wm JEY) Fro U) 208 T4
0.5 h,40 g - L' B[S 15 min, PBS ¥ 3 1K,
BEYR 10 min; AFHA3 %5 0. 3% Triton X-100 5 1R FTFL
15 min,PBS ¥ 3 ¥, &% 10 min;50 g - L™ 4= 134
HAEHE M 1 h,1 1250 Gbi/h i RIP3 STk (Cell
signaling technology , 3 [H ) 14 & W & , PBS ¥E 3 Ik,
YR 10 min; I 2EHTHZEE—Pr 1 1000( Thermo fisher
scientific, EE ) MFHF 1 h,PBS ¥ 3 ¥, &K 10 min;
47 ,6- " Jpk K228 Heng| Wk ( DAPL) = iR BEH S min,
PBS ¥ 3 ¥, K 10 min, B 56 W05 T UL,

1.6 ZEit=sbe BRI LIIE £ i (v 5)
FIR o GiRE ] Graph Pad #AF 407, R @ K5,
P <0.05 HERAGIE L.

2 HR

2.1 RIRI BR e RIP3 & # it 55 H F mRNA &%
T SXIRAML, 554 RIP3 RIP1 £ RIRL 5
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L d FFiaTFheE 2 d Je ik 8lmg, Z 580 R, Rk
H RIP3 Rk A0 5 RAEAH N F I K R, AR K
T IL-18 IL-6 \ TNF-« | Caspase8 [/ %548k, 45
RIRH, SCE0 4 RIP3 RIPL SRk Tt A bl T R AE AH
KHFIIFIB TR, KA AH I P A28 A 5 22 i 1] 45
RIP3 J% RIP1 K (1),

2.2 RIRIERA RIP3 EHFRIETNL SXIH4H

b, SRR RIP3 B #AE RIRLG 1 d JFRTHR 2

d Jis B g, Z R g i TR, 22 %5 RIP3 mR-

NA AL FEA —E(E 2) .

2.3 RIRIERALAYIFH RIP3 RiZTA  SX A

HHLE, SE304H RIP3 75 RIRT B ip 41 SUKSF 122 1

mRNA K3 FRP A LA —2, 76 RIRLJS 1 d JF
AR L2 d G IR w258 T R8I 3) o

B 1 Q-PCR 5l RIP3 K RAEANFRIN T mRNA kB fb o A B8 BRI A A5 %) IR 25 ) 7 mRNA FR AR, 4520/ T ¢ K.
A AR AE AN R I ] i S0 B (B O d i) PLBR 22 SR A GEi 2R (™ P <0..001)

B2 Western blot Al 421/ UL W I RIP3 2 (872 fk

B3 RIRTJ54&HMMIE RIP3 e gt (g

3 g

RIRT J& & UWLECE PR IR 5 i3 A, H: 5 SR o) g
T2 A BT T T e A T LAY RIRT Jr 5%
AL X o 22 A ML PE T 7 R SR BE AR T T
TR R A R P SR T A 5 = T R B
VN B 1P NI B E R IO 77 s VR 2
T, 3FE4F R BB 22 (R SRSt vl AR T
— R R M B TR A, 3 4 A R T T Bk
ZOIRFEMEP T L B R PR T S R R S
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Bl GE I IETAZ AR T, AR T i SZ B0 1 O
T RA AR A . IRBEPE R T R R T S AT
ZARGE G RIRCIMETE L Z 5 o« R T /IMAE—FE,
INBE/NMAEAE HZE R FRAE , & 54 & i RIP1 A RIP3
HRE AR . P RIBASTES
YIRS 59 . RG4S RIP3 f) 4% A6 AT L Jz ke
SRACHE IR T 1 A e R S

H AT, & TYRIEE I T A F 53 ik il £ | Hore iR
TR P ok g T L AR, T
JETTE RIRT #5280 v 2 ¥4 AT B A e A R 1R W 2
FATHIM ISR & 8L, 78 RIRT $if) 5 , RIP3 \RIP1 1Y
ik kA T B EZEL, H mRNA 25467 RIRL J5 1 d
FIRTHE FE 2 d JE iR Bl g, 2 5 B ket Lt
Western blot £l RIP3 5 [ 7K V148 4k , AT A BH:
AL FAPEL T mRNA A28 4k, R, i i e 9
Sy, AT BRI IE T RIP3 78 RIRI #E 7Y H iy
Feik A, (HARTE B R, RIP3 By ik B B B0
B ()R e, S IR 0 0 e 2 T, e BB T I B
A Mg A SCHkiRGE , T = 278 RIRL 51 %
FEVERY™ o R, FRATIHEDN 26 RIRT 1) 5301 AR AE M
JT o FEYMIPE TSR, M AE RIRT ARG LLH T
h BRIt T

INBOE I T e BRAF R AE J T HL A B 2 A 3R FE
R, EE, B HEA AR IR SEAETE A SO < 20 i
SEREME IR ™ B, 20 R ek I T 2 A A, 1 40 A% DY
YL il = B 0 0 TR A8 2 0OAS s B S R TR WA
AR A DX ], = ] DL ad Yeds | i B g2 AL AL iy
WE YL o 15 2 BB 14 X 43 o Uk, IRFE PRI 125 |l
S ARE SN, 32 B R R A 1 A E A IR T
W RIEAEAE IR GO R T — A AR, K
T AT A 19 238 AT UM — D0 T Sz B SR S ] =
A ARBIFFEUESE , RIRT J5 AR 22 RAE M SC R 7
fIZek B BV, 50 i 2 R A G E
o HAREAR IR 7 1) 223k L HAT B (0] R, B AR
P R B T, HARgemt a4 RIP3 K, 5256 h
[E SR T RIRT ) mRNA Feik 48 fb , H R AR fb#
5 RIP3 JEAAH A o (EAFE R A, P T AH G B
+ Caspase8 M\ RIRT RLIIF: 57, Fhidy — B Av2k, HE
TR S, 3kt A g — D7 TR SE 1 FRATT ARG HED, BP
7£ RIRT [ 1 DASR A0 0 1~ Sy 40 0 T2 19 222 07
2, TR B0 00 DAY T R R A st T X

IRBOME PR T4 Sy — BB i 32 09 4l L A8 T T
S, AESRAE IR ke I - R S 00 0 S5 s v B
R B A7 20 FE AR, {H A B 0 h 9 F 5T H RITIE AR
o AT FERIAAESE T IRFEMET-2 5 T RIRI
Fpe Bt AR, O & B RIRT SR PR 61 08 1240 56 H 1
FEH R o HLFRATHED , RIRT 1A LUSR 64 98 T
h EEE LR, E R LA T8 E R R, H
WHHERM T SR T-E R, LM T-7E RIRI
H R AL S [ EUA A 1 E— B9 . X k]
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