2896 ¢ AEF 202259 AFHS1LAEH 1T H

Ay = ==
B « BRI doi.10. 3969/, issn, 1671-8348. 2022, 17. 004
P& E % https://kns. cnki. net/kems/detail/50. 1097. R. 20220407. 1042. 002. html(2022-04-07)

EphB4 %1 £ 7=k RALF IEH T # & MM R 5

B L HRRRE kKRR
(1.ZRBRAERERNAEMNZRBRAER,TTF4MN 121001;2. TEER X FWE A T ERRA,
Jufa 11000453, 45 W EF K FBAHF P, T4 121001

[(BZE] BN ZIRXRAAKFFAMBREEAEMARLTZ LN ﬂﬂ%%x,fﬁnﬁéﬂw@iﬁkﬂﬂmﬂ"
W B (Eph) B4 /4% 20 4m B6L & o8 T 40 0L 38L B % AR 48 2 4F B & & (Ephrin) B2 sF AL W BE#7 & o & B 69 % vh, A&
EphB4 sF LM IR L4 A eg I HI4E R, Fik ¥ 80 R#r4 SD kﬁéy\ﬁmﬁzﬁ_éﬂnﬁ%ﬁéﬂﬁﬂﬁéﬂﬁui%‘
40,448 20 R, BAMEITRRAAFFAMBER LT RBER, TRAE L EF FAMBERTEA T EHBK
FERES EphBA, ST B E T KA A FFAMBEREREA T THRBARENEHEZE A, 417 dELARIF
F BB IR ER L ) AR AL W B AE R Fe AL W BE ok & B 5, o B M B e B 9 ADP B 4 & = EphB4/EphrinB2 %
BEAFE, AR BEERRATEN L KEZF PCR 4547 EphB4 mRNA, &R #4450 xF B A K BT A0
RIAXEHAAETRMMNBEE o, G FRAARNBAHF A TR T A B B BEAHEf T BREH DR Y, £A
RHRER D TR A fo st AN L EphB4 4= EphrinB2 & & 2 & & %, T4 EphB4 #= EphrinB2 & & &4
Al Fext BALEA RR Y, EA %KL S PCR 274 A A fe st B L X XALMW B EphB4 mRNA £ & & ik, F M
20 EphB4d mRNA /& TAE A 20 fo s B (P<0.05), &1 MM BEH A o F 69342+ EphB4/EphrinB2 &
kit & EphB4 7T 4 sk 47 ) 85 5 AL W B % T 37 & & 4 09 7 A%,

[REA] A5 577 JUALFM B R T ;37 4 f B 5 AT 40 2 A0 A A% 40 L3 B B4 5 4% 40 4w 0L 2 R JHF 20 B4 Bl
A ZAE R B G B2

[REESEE] R779.7 [cEtfRiIRAE] A [XEHS] 1671-8348(2022)17-2896-05

Experimental study on the inhibition of EphB4 on neovascularization

in retinopathy of prematurity "
LI You' ,\CHEN Xiaolong® ,ZHANG Yugiang®"
(1. Jinzhou AIER Eye Hospital \AIER Evye Hospital Group »Jinzhou ,Liaoning 121001,China ;
2. Department of Ophthalmology sShengjing Hospital of China Medical
University ,Shenyang s Liaoning 110004 ,China ;3. Institute of Orthopaedics ,
Jinzhou Medical University,Jinzhou ,Liaoning 121001,China)

[Abstract] Objective A rat model of oxygen-induced retinopathy was established,to simulate retinopa-
thy of premature infants and study the effect of erythropoiesis hepatocyte kinase (Eph) B4/erythropoiesis
hepatocyte kinase receptor protein (Ephrin) B2 on retinal neovascularization and the inhibitory effect of
EphB4 on retinal neovascularization. Methods A total of 80 newborn SD rats were randomly divided into the
model group,the intervention group,the normal group,and the control group,with 20 rats in each group. In
the model group,the rat model of oxygen induced retinopathy was established. In the intervention group, the
rat model of oxygen induced retinopathy was established and EphB4 was injected into vitreous cavity. In the
control group,the rat model of oxygen induced retinopathy was established and the same amount of normal
saline was injected into the vitreous cavity. After 17d, the rats were killed and their eyeballs were removed,
retinal paving and frozen sections were made,the retinal vessels were stained with ADP enzyme staining,and
the expression of EphB4/EphrinB2 protein in retina was observed with immunofluorescence. Retinal tissues were

taken for real time-PCR to analyze the expression of EphB4 mRNA. Results A large number of neovascularization
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and retinal hemorrhage were observed in the model group and the control group,while the number of neovas-

cularization and retinal hemorrhage in the intervention group were significantly reduced. Immunofluorescence

showed that EphB4 and EphrinB2 were highly expressed in the model group and the control group,while the

expression of EphB4 and EphrinB2 were significantly decreased in the intervention group. Real time-PCR

showed that EphB4 mRNA was highly expressed in the retinal of rats in the model group and the control

group.and EphB4 mRNA in the intervention group was lower than that in the model group and the control

group (P<C0. 05). Conclusion

The expression of EphB4/EphrinB2 was high in the proliferation of retinal

neovascularization,and EphB4 can effectively inhibit the formation of retinal neovascularization in oxygen in-

duced retinopathy.
[ Key words]

FE LT LA D) ARG A 1 A8 2 b, R P A il 5
P A I o (e v N D A I S S
LR H A K AEE i R 4% R ) B R
AT EMN, HArS 558 LR R A
P14 R, Do I A 1L A5 T A O 1 PR 26 A AR £ (HUB 2B i
ERSEREHLH AR W 2 R A VR 2 R & T
PIZEie ., L. A I8l 3 R A AL i — 2B T
R LA IR A2 IR 7 %6 . RTK 5 5 38 B% 2
A B AE LA Y ML 22— e 2 1 4 A 2 AT 4
Ji 38 CEph) /4 21 40 i A B I 20 i 354 1 37 14 AH T 4R
M # 1 (Ephrin) R S 1% 33 1L & N KA KB F
(VEGE) /148 N Jz 40 i A= 4 - 32 AR (VEGFR) Y
A TEK P& 2 R B (Tie) & A2 5 5 HAE 4
BRI A P R AN R 0 1S A, B R R A A R
J&"  EphB4/EphrinB2 78 ¥ [ & 5 £E 1ML & i 72 m Al
g rp R B T EENEH . B, A A ST
SD K RS T 10 I 62 72 A5 78 ke A5 480 N 2 L 7= LA
] FEC 9 28 L A 75 400 I B3 A ol A 384 4 0 72 o EphB4/
EphrinB2 #3514 72 b, WL 5¢ 3% 55 44 5 N 13 4 EphB4
1R e R Al e o 1= < S A L B
mr,

1 #REFE%E
1.1 ##

20 HApgBE SD 22 B T 8 M B B KR #5255 3 )
HD L RN AE 2 B 7 d RS R AT R A SR
1.2 Fi&

1.2.1 SD X AW BEm TR & 5

80 H 7 d iy SD K4 4 4 BRI |+ Fid
XTREALANIE 4, BE4 20 H, AR E T AWk E
TSRS 5 d 5 [ E]IE FE N IR BT, A
R 5555 A8 AR R 5 o T 4 S R0 I A AR R 3 T
OJE A2 OB KL TS EphBd 1 pL(FE VasGene
Therapeutics 23 ) 3 X FE& 41 2 B[R] A 2 <7 00 X 5 A
B, F 12 d SO G AR 3R K 1 L IE W 4 E
TFTEFESRPHUMEFE, £4H405F 17 d &I+
UM

1.2.2 A5 4

oxygen induction;retinopathy of prematurity;neovascularization; EphB4; EphrinB2

JE A 3 g/ kg KA R AL FE K B BORUIR .
A IR — 35043 i VB AL 9 RS 4l 7 B 4T ADP B €8, 55
— 0o VK % B R #E 47 EphB4/Ephrin %0 0% 9¢ Y6 K
W, 72 HR AR P 5 4 20 4 rh v R PR A T T S 1 26 O
# PCR #:ll EphB4 mRNA ,
1.2.3 AP 4G B 698 4R ADP Bk &

WELAY SD 4 R BR7E 4% 2 B B & 72 43 &
FE TR WO T AT A A B L R R ik 4% B
0. 05 mol/L B3k 2% th i vh ¥k . 76 37 “C ) ADP K33
WP R 3% 15 min, 8 B £8 2% vh W (PBS) ) i 7 Uk,
10 Yot R & 45 €0, H i B i 25 B, T f0BE T 00 8 A1
1ML A S R A
1.2.4 EphB4/EphrinB2 & & 49 % J& 5 o AR 4 n|

A AL 0 B vk R B0 . L 2 i S A —
Pt EphB4 K EphrinB2 £ 58S, 4 C B w5
A Cy3 Mo ZMARic Y 9L 1eG. B & N E R #
& 90 min, A DAPI B & N E R ## & 5 min, 58501k
[ RRE RN 2 ) @) s S - T T U -3
EphB4/EphrinB2 & [ 76 9 W & ) 7 A F1 3R 3k
L,
1.2.5 EphB4 mRNA # %8 % %€ ¥ PCR #&0

RS EphB4 fI N2 B-actin B mRNA 51 4 i,
Fr sl 8. Set B I 41 20 EphB4 flN 2 3-
actin F 0 RNA LK 2 RNA 36055 5% i cDNA Y 55 —
B, UEAT PCR Y RN . 2l et 1 H5 44
EphB4 mRNA B A% 3k K b 47484 .
1.3 %itgam

K SPSS19. 0 B4 #E 47 B8 20 A, 3 4 B8 R LA
s Fom L HWECRH ¢ KB LD P<<0.05 WERAS
E5-9'8
2 % ES
2.1 AR BEH A A UL

B0 A A 5 R R AR I A AR T I I A R A A
WREE, EAHEARFEAIEE ., B X IR 40
o 1 A5 i ke s AT DL R 1 5 AR I A 43 A SR T
bR 5 T 02 A Rt A AR BRG] L T A R
Ho B A IEWAME KT BRI, WWE 1,



2898

¢ AEF 202259 AFHS1LAEH 1T H

g T ’.“,a =
ALBERIY] B XHIRAL C. T4 D E R4,

1 SD ARMMEME ADP B (200X )

2.2 ALMJEF EphB4 #2 EphrinB2 & § 89 R & EEBRXEMHESZE6O, MG RNIEGTE.

WO R AR WO T AT DA O M UL S B R B IE 4 /b i 58 EphB4 fil EphrinB2 , 155 81 41 1 X} IR
HIZWMAZIE A EphB4 1 EphrinB2 K Rk T 41K % ik EphB4 Ml EphrinB2, T #il 41 EphB4
Do HIT A I A5 AR B IX, HEMR A 5 & 3 EphB4 941 EphrinB2 #975¢ 5% 4% (0 5% B B 5 55 45 70 2 R % B 4
t02¢ 65 EphrinB2 M4 GO0 KRB M BB A WK 2,

EphB4 EphrinB2 WIrE & E&

RREILH

*fHRLE

TieA

& 2 SD X R4 M BE EphB4/EphrinB2 E M BB R WARLEE (200X)

2.3 KAMMBE L ZERTE PCREE EphB4 mRNA 7845 81 20 A0 W] JI5E i) A4f 3o 32 35 7K SF



FAEF222F9AFLEE 17T H

0.87+0. 11, MIEHL A 0.19+0. 03, N4 LK %
SH G X (P<<0.05), EphB4 mRNA 7 T i
ZH A ) JBE %) AR X e 3k KSR 0. 2540, 04, B AR T AR

2899

FUZH F X BR2H (0. 96 0. 13) , 2R EH G IT¥E L (P<
0.05), WA 3,

2.4- 0.45-
2.2- 0.40-
fg 0.35-
e _0.30-
~1.4- 2 0.25-
L1 2 T 0.20-
R 1.0 \'_60 15 -
Ko g £
: R 0.10-
0.6 D .05
0.4- : =
0. 2- 0-
0- -0.05-
0. 2 -0.10 -
0 2 4 6 8 1012 14 16 18 20 2224 7.0
A &R O%) B

AT B R 2k

72.5 75.0 77.5 80.0 82.5 85.0 87.5 90.092.0

BE(C)

3 EphB4 mRNA HISER %R K EE PCR

3 i it

L JUA DO R AR SR — A AR H 5 44 0 B
LT BB 18 3 A LA AT R T 0 4 45 S B B4 i A ATL
b T8 WAL B )5 2> A% B 0L 9 B % A= 24 1L, 1 B AR I
FR N 25, T A AR M 5 4K A A Ty . P N R S B Y
1% . EphrinB BC & B FL W5 Eph 52 i 2 i &8 2 1) &
)53 F 2 — AE {5 5 15 f b i %5 | E/E Y. Eph-
rinB2 JiC{& J% H 5% & EphB4 O 9% 3F B 7E 30 Bk R ik
PN B2 B o A R S RO L A B LA P B A R R TR Y
XI5 5 5 I i R e 1000 I A8 P9 B2 40 1 A= R
BT, RSP EphrinB2 B2k 9 800 S T A K
ARG, AH S, T REME EphrinB2 335 E #E I 78
Az S T AR 1A TR e AR SE B K R I a4 22 T 1 AH
HAERY™ . R I FE o, EphrinB2 #3544 58
I A6 B R A0 A X P B AR R Y. 2 5 T
o 5% 1t A P T

A W5 3 B L B 38 A i 0 G R % EphB4-Fe,
EphrinB2 S A %1 EphB4 6840 i I B ) I 1f 47 A4
R . W, EphB4 F1 EphrinB2 77 76 T £ ) ik
RIS JO I 25 AN L DA R i A5 ) B TR 2L Eph B4 7 K R
0L 00 5 2 0045 R B4 A P 32 S B R AU I 9 R ik
P18 M7 A B 3 o RO O 0 4 e A R R R
FETEY, WF9E4s B & W], EphB2-Fc 1% EphrinB2 A
A 3 i ot A AR A /DN BURE I 40 B R B BR Eph-
rinB2 254 19 PDZ X Ji & B, 40 I B 1 4% P9 Bz 41 it A
AL 22 AR PR 2 RE T W S AR A BT N R L 5P
BLE B AN SE A A L AETY . H EphrinB2 $Tik3A
7 )5 S IS P B A0 B B SR 0 3 2 A b3k B0 7 o A
B ZBPET R, 1 T 3R, % Y] EphB4/EphrinB2
JERZ RIS N R AT RE M R E N R 22—, RIBIT

A 5 37 £ LA 0 A A

4% b if iR , Eph/Ephrin RTK RS0 H 24 . £
TR L T S IV I = =2 s e N ) (R
FE. TXSE N H A R PR K A B AR S R AT
S — R A ML AT o A W o AR Bt FEIR T NS
Y 7 T HA BRI 71 . Eph/Ephrin {55 38 #% 7]
DAAE Ay 98 75 10 487 8 A= 0 B8 90 R X A il A5 Y
TE B - A 57 0 3 v 5 EphB4 38 15 P ) iR 2 = A0 )
fX EphB4/EphrinB2 4 36 P, W28 T EphrinB2 3 1A
Y A7 K ot A I A8 A= ) R WL A Y A I BRI AR
55 4 L A BRI AR HE FIR TT R

(1] 25, JEAR i PRIGEPE. P16 7E 480175 5 A0 0o JIEE 5 28
R B P 5 P 8 2 ik B A LA [ 0. I s BR RS
Zeik . 2017,18(2) : 221-225.

[2] 2z, 9k E 5%, 5k —. EphB4/EphrinB2 %4 IR
R I g A DR SR O B BT A I A A B Y 5 )
(17, IRAHEr E R ,2020,40(10) : 925-928.

[3] XING S,PAN N,XU W,et al. EphrinB2 activa-
tion enhances angiogenesis, reduces amyloid-§
deposits and secondary damage in thalamus at
the early stage after cortical infarction in hyper-
tensive rats[ ] ]. ] Cereb Blood Flow Metab,
2019,39(9):1776-1789.

[4] ZHAO Y,YIN L,ZHANG H,et al. Eph/ephrin
family anchored on exosome facilitate commu-
nications between cells[J]. Cell Biol Int, 2018,
42(11) :1458-1462.



2900

[5]

[6]

[7]

[8]

[9]

[10]

SATO S, VASAIKAR S, ESKAROS A, et al.
EPHB2 carried on small extracellular vesicles
induces tumor angiogenesis via activation of
ephrin reverse signaling[J]. JCI Insight.2019,4
(23):e132447.

DU M R, YAN L,LI N S, et al. Asymmetric
dimethylarginine contributes to retinal neovas-
cularization of diabetic retinopathy through
EphrinB2 pathway [ J ]. Vascul Pharmacol,
2018,108.:46-56.

GROPPA E,BRKIC S,UCCELLI A,et al. Eph-
rinB2/EphB4 signaling regulates non-sprouting
angiogenesis by VEGF[J]. EMBO Rep, 2018,
19(5) :e45054.,

KACZMAREK R, GAJDZIS P, GAJDZIS M.
Eph receptors and ephrins in retinal diseases
[J7. Int ] Mol Sci,2021,22(12) :6207.

WOLF K, HU H,ISAJI T,et al. Molecular i-
dentity of arteries, veins, and lymphatics[J]. ]
Vasc Surg,2019,69(1):253-262.

EHLKEN C, GUICHARD MM, SCHLUNCK
G, et al. Expression of angiogenic and inflam-

matory factors in choroidal neovascularisation-

[11]

[12]

[13]

[14]

[15]

¢ AEF 202259 AFHS1LAEH 1T H

derived retinal pigment epithelium [J]. Oph-
thalmic Res,2019,61(3):174-182.

DUN X P,PARKINSON D B. Classic axon guid-
ance molecules control correct nerve bridge tissue
formation and precise axon regeneration| ] |. Neural
Regen Res,2020,15(1) :6-9.

WANG W,LO A CY. Diabetic retinopathy : patho-
physiology and treatments[J]. Int ] Mol Sci, 2018,
19(6) : E1816.

KACZMAREK R,ZIMMER K.,GAJDZIS P, et
al. The role of eph receptors and ephrins in cor-
neal physiology and diseases[ J]. Int J Mol Sci,
2021,22(9) :4567.

LIU F, YAO Z,LU P, et al. Pathophysiologic
role of molecules determining arteriovenous
differentiation in adult life[[J]. ] Vasc Res,
2020,57(5) :245-253.

NANDAKUMAR R, DINU V. Developing a ma-
chine learning model to identify protein-protein in-
teraction hotspots to facilitate drug discovery[ ] ].
Peer J,2020,8:¢10381.

Ol B . 2021-10-18 & 191 H 11 :2022-01-08)

(3556 2895 11D

[7]

[8]

[9]

[10]

ZHENG X,FU Y,SHI S S,et al. Effect of for-
sythiaside A on the RLRs signaling pathway in
the lungs of mice infected with the influenza A
virus FM1 strain[ J]. Molecules,2019,24(23) .
4219.

LU Z,YANG H,CAO H,et al. Forsythoside A
protects against lipopolysaccharide-induced a-
cute lung injury through up-regulating microR-
NA-124[J]. Clin Sci (Lond), 2020, 134 (19):
2549-2563.

WISEMAN D J, THWAITES R S, DRYSDA
LE S B,et al. Immunological and inflammatory
biomarkers of susceptibility and severity in a-
dult respiratory syncytial virus infections[J]. ]
Infect Dis,2020,222(Suppl 7) :S584-591.
WANG B,SHEN P F.QU Y X,et al. MiR-940
promotes spinal cord injury recovery by inhibi-
ting TLR4/NF-kB pathway-mediated inflam-
mation[ J ]. Eur Rev Med Pharmacol Sci, 2019,
23(8):3190-3197.

[11]

[12]

[13]

[14]

[15]

SONG K., LI S. The role of ubiquitination in
NF-«B signaling during virus infection[ ] ]. Vi-
ruses,2021,13(2) :145.

PAIK S,KIM J K,SILWAL P,et al. An update
on the regulatory mechanisms of NLRP3 in-
flammasome activation[ ] ]. Cell Mol Immunol,
2021,18(5):1141-1160.

FHL XN Wi W] A %N B PE It 4 £ TLR4/
NF-«B/NLRP3 i # i 52w [J ], v [ 52 58 5 5
A ,2017,23(22) 1 143-148.

NIU X,ZANG L,LI W,et al. Anti-inflammato-
ry effect of Yam Glycoprotein on lipopolysac-
charide-induced acute lung injury via the NL-
RP3 and NF-kB/TLR4 signaling pathway[]].
Int Immunopharmacol,2020,81:106024.
E Y R IR R A S B D B N R E
SobE Ml R i 41 40 Toll Bz 1k 4/ H F
kB {5538 B A 52 e (] 1. AR A HORE IR 2R ek
2019,12(1) :3-8.

(s B 1 :2021-12-08 &[] H 1. 2022-04-11)



