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Abstract: [Objective]  To investigate the role that Notchl-DII4 signal pathway played in the oxygen-induced retinal
neovascularization of mice by analyzing the expression of DII4, VEGFR-1, and VEGFR-2 in retinal neovascularization. [Methods]
Thirty 7-day-old C57BL/6J mice were divided into oxygen-induced retinopathy group and control group. In oxygen-induced
retinopathy group, 30 mice were exposed to (75 +2) % oxygen for 5 days and then back to room air. In control group, 15 mice were
raised in room air. Five mice were taken from each group at p7 (7 d post-partum), pl2, and pl7, respectively, and then used the
retinas to extract RNA. mRNA expression of DII4, VEGFR-1 and VEGFR-2 was detected in retinas by RT-PCR. [ Results] There was
no statistically significant differences in VEGFR-1 expression between these two groups in p7 and pl12 (P > 0.05). VEGFR-1
expression of oxygen-induced retinopathy group was lower than the control group (P < 0.05). There was no statistically significant

differences in VEGFR-2 expression between these two groups in each timing (P > 0.05). DII4 expression between the two groups was
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nearly the same in p7 (P> 0.05), and the expression of oxygen—induced retinopathy group became lower in p12 and p17 (P < 0.05,
P<0.05). Astime went on, the expression of VEGFR-1 and DIl4 decreased in each timing (P < 0.05, P<0.05), and that of
VEGFR-2 increased (P < 0.05) in oxygen—induced retinopathy group. In control group, the expression of VEGFR-1 and DIl4 protein
did not change a lot from p7 to p17 (P> 0.05, P> 0.05), and that of VEGFR-2 increased (P < 0.05). It showed positive correlation
between DIl4 and VEGFR-1,r = 0.905, P <0.001. There was no correlativity between DIl4 and VEGFR-2, or between VEGFR-1
and VEGFR-2.  [Conclusion] Notchl — DII4 signaling pathway may be involved in the regulation of VEGF in the process of retinal
angiogenesis. The expression of DII4 was inhibited in oxygen—induced retinopathy mice during the formation of neovascularization, so
it failed to show negative feedback regulation to VEGF. The expression of VEGFR-1 was inhibited in oxygen—induced retinopathy mice

and has a positive correlation with DIl4. EGFR-2 may not be the main receptor that VEGF expressed in retinal angiogenesis process.
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0.5 ~ 1 L/min, FI¥a SRS 2548 N AR
2388 N SR B AR R TE (75 + 2) %, TR IS
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Fe AR (44.6 + 19.1) 4, 50 IELH ik, 2%
A G FE X (1= 14.523,P < 0.001) ,
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22.1 VEGFR-1 mRNA £/ SALM e k3L RT-
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K 2] 35, 7E p7 Ml pl2 mF ] S mE, 9 20 )
VEGFR-1 £k £ R G248 X (P>0.05); 1
pl7 IS 8] S, B 4H ] VEGFR-1 #3525 %A 4i it
SEE (P =0.022), LB A F ik B w0 R
HEFE ),

£ 1 LIGEITERA VEGFR-1 7R E S A RIA LB
Table 1 Expression of VEGFR-1 in the experimental and

control group at different time points (x+s)
Group n p7 pl2 pl7
Experimental 5 0.836 + 0.315 0.286 + 0.086 0.208 + 0.048
Control 5 0.780 £ 0.682 0.252 = 0.115 0.380 + 0.127
t 0.167 0.530 -2.834
I 0.872 0.610 0.022

2.2.2 VEGFR-2 mRNA &} S AL M it 64 & ik
RT-PCR %5 % 78 , VEGFR-2 mRNA 7/ AR
JIE T G 51 2655, VEGFR -2 78 W 26 7] 4% 1if i) 152 A
RiFER TG FEL(P>0.05,%2),

B1 RAMKEHAMNME HE &

Fig.1 HE staining of the retina in the control and experimental group
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Table 2 Expression of VEGFR-2 in the experimental

and control group at different time points (xxs)

Group n P P12 P17
Experimental 5 0.102 £ 0.030 0.560 = 0.208 0.586 + 0.165

Control 5 0.102 +£0.128 0.758 + 0.284 1.060 + 0.534
t <0.001 -1.256 -1.897
P 1.000 0.244 0.094
223 DIl4 mRNA £/ R M BEa) £k  RT-

PCR 255 W75, D4 mRNA FE /)N A 09 JES m] 4G
BN RIK FE p7 WA S BZH [R] D14 35 22 5% T
Giit g (P> 0.05); 76 pl2 Fl pl7 B a] 25 it
PIZH R D4 Rik 22 A Gt L (P <05),5E
B2l B AL TR IRAL (3% 3)

R 3 KIGAFIRA DI 7E R B 8 R RIE LR
Table 3 Expression of D14 in the experimental and

control group at different time points (xxs)

Group n p7 P12 P17
Experimental 5 0.278 +0.128 0.058 + 0.022 0.060 + 0.020

Control 5 0.290 £ 0.207 0.100 + 0.029 0.168 + 0.089
t -0.110 -2.585 -2.656
P 0.915 0.032 0.029

2.2.4 L =AF mRNA R B A 18] & 69 Kk AT A8
ety S VEGFR-1 D4 Kk, BEEIT
J] i 4iE K 1T R % (P < 0.05) ; VEGFR-2 (19335 , Fifi
5 I A] B ZE K R (P < 0.05; 38 4), XFHRZHRY
VEGFR-2 ik K % i [ ZEK T34 hn (P = 0.001),
1M VEGFR-1 F1 DI14 114 3% 15 S AN Bifi B[] 22 Ak 1 A2
(P=0.145 F1 P=0.168,% 4)

ik VEGFR-1 U FRB R IEM KR HH R EL -
=0.905,P < 0.001;1fij DIl4 5 VEGFR-2 VEGFR-
1 5 VEGFR-2 ZHAFEHEM LK FR (r=-0.181
1%-0.265,P = 0.338 5% 0.157) ,

3 4t it
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PRSI SC R ARSI S IR T Smith SF5E 1994
AERIEST BT 04 48075 S A0 T oG /) BRURSE 8Y 4E4 7 i Ak
PR RATE/NEE T (75 £ 2) %A 5d ),
[l 2] 1F 8 25 SAEE T il 5 75 Smith W58 AH
JEARLBA) A X LS /)N FRASE Y | Sz 828 SR B A A
PR AR X B8 1AL 34 2 A 55 NS 7 ) LA ) i A
oL, EL AT /I B P B A i A R4 7 5, R
F5E 577 LA T B 1) 2 9 AL ) B 245 3 o7 e At
TR SRS . Connor 55 9HT Charrad 55 17&
MW,7 B /NRAER S m A 5 d JF AR 26 12 K
L1 B A A0 D) 1 4 P FE B VEGF 2% 3k I 9
55, 10 B2 E 5 2 SAREE P AEAE R 55 17 R E
I ARG A TR B 0 [FETHAE VEGE 2R3k & 10
WA S VR B T 45 7 12 17 KR BBORERG I f sk
B
3.2 VEGFR-1,VEGFR-2 ZE/NR M BE iR
K5

ROP 1) & L H HiTA Sy 32 202 0 09 R il 7
REANEFH A ML ™, Ko Bk

2.2.5 =4 mRNA R&E M ELBEL>H D4 HFR VEGF £ ROP 3874 i 5 il B v 7E JE R K- &
F4 WHA=F mRNA FEIHERERIZHITEEKE
Table 4 Trend test of three kinds of mRNA expression in two groups at different time points

Group Factor n p7 pl2 pl7 F P

Experimental VEGFR-1 5 0.836 £ 0.315 0.286 = 0.086 0.208 + 0.048 27.129  <0.001
VEGFR-2 5 0.102 £ 0.030 0.560 + 0.208 0.586 + 0.165 24.538  <0.001
DIl4 5 0.278 £ 0.128 0.058 +0.022 0.060 + 0.020 20.795 0.001

Control VEGFR-1 5 0.780 + 0.682 0.252 +0.115 0.380 + 0.127 2.424 0.145
VEGFR-2 5 0.102 +0.128 0.758 +0.284 1.060 + 0.534 18.010 0.001
DIl4 5 0.290 = 0.207 0.100 + 0.029 0.168 + 0.089 2.156 0.168
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