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[ Abstract]
endothelial growth factor (VEGF) pathway in mice with oxygen-induced retinopathy ( OIR). Methods

Objective To investigate the role of microRNA (miR) —20a-5p in the regulation of the vascular
Mice were
divided into a normal group, model group, hyperoxia control group, and miR-20a-5p high expression group, with 24
mice in each group. With the exception of the normal group, the mice were placed in an oxygen tank with (75.00 =
2.00) % oxygen concentration beginning postnatal day 7 to establish the OIR model, and after 5 days of continuous
hyperoxia environment, they were returned to normal air conditions. At 1 day before the end of the hyperoxia
environment, 1 WL phosphate buffered saline was injected into the vitreous cavity of the hyperoxia control group, 1 pL
miR-20a-5p agomir (1 wmol/L) was injected into the vitreous cavity of the high expression group, and the model
group received nothing. The normal group was kept in normal air conditions. The experiment was carried out after the
mice were exposed to normal air for 5 more days. The expressions of miR-20a-5p, VEGF, VEGF receptor ( VEGFR)
—1 and VEGFR-2 were detected by real-time fluorescence quantitative PCR, retinal vascular morphology was observed
by retinal patch, hematoxylin and eosin staining was used to count the endothelial cells of retinal neovascularization,
and VEGF-positive cells were detected by immunohistochemistry. Results In the model group and hyperoxia control
group, on postnatal day 17, the large radial blood vessels extending from the optic disc were round and irregular.
There were many new blood vessels; the structure and distribution of neovascularization were disordered and the
capillary network was occluded. Compared with the model group and the hyperoxia control group, the miR-20a-5p high
expression group had no obvious circuitous radial vasculature and had less irregular vascular expansion and
neovascularization. Compared with those in the normal group, the retinal miR-20a-5p levels in the model group and
hyperoxia control group were lower (P < 0.05), and the number of nuclei in retinal vascular endothelium, VEGF
protein-positive area percentage, and expressions of VEGF, VEGFR-1 and VEGFR-2 mRNAs in retina were higher
(P < 0.05). Compared with those in the model group and the hyperoxia control group, the retinal miR-20a-5p level
in the miR-20a-5p high expression group was lower (P < 0.05), and the number of nuclei in retinal vascular

endothelium, VEGF protein-positive area percentage, and expressions of VEGF, VEGFR-1 and VEGFR-2 mRNAs in

retina were higher (P < 0.05). Conclusions

Increasing miR-20a-5p inhibited the VEGF pathway and decreased

retinal neovascularization in OIR mice, which may protect the retina of OIR mice.
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Table 1 Comparison of miR-20a-5p expression in

retina of mice in 4 groups

2151 Groups miR-20a-5p
1E# 2 Normal group 1.01+0. 14
KIEIZH Model group 0. 4220. 06"
1= % R ZH Hyperoxia control group 0. 43=0. 05*
iR-20a-5p = #2ik2
 miR-20a-5p FARIAA 1.38£0.15*%
miR-20a-5p overexpression group
F 146. 368
P 0. 000

T HIEH UL, P<0. 05 SEERATALL, * P<0.05; 45 0 00 I
HAHLE, € P<0. 05,

Note. Compared with normal group, *P < 0.05. Compared with model
group, * P < 0.05. Compared with hyperoxia control group, “P < 0. 05.

IEH4A

Normal group

bl
Model group

2.4 miR-20a-5p /MR EZA L & VEGF [H%E
40 B 9 2 Pl

VEGF FHM: 2% ik 5 45 B €5, 155780 21 1 s S0 %) 1]
T AE I P RSB 0T | o 27 200 2 A P
2, miR-20a-5p & ik 4 F EAFAE M2 A2
MANZZ, 51EH AA e, SR | w0 B4
M VEGF 2 1 FHPE IR E 43 LTS5 (P<0.05) 5
3 SRR ZH | A IR ZHAH HE, miR-20a-5p 5 %
KA VEGE 85 1 BHPE TR E 20 FBR AR (P<
0.05), W3 %3,

T2 4 A1/ UL I a4 P B AR A
W (x +s, n=8)
Table 2 Comparison of nuclear number of retinal vascular
endothelial cells in 4 groups

o R BRI (1)
Groups Endothelial cell nucleus (n)
1E# 41 Normal group 3.16+0. 16
HEFEIZH Model group 25.35+3.15%
=8N BRZH Hyperoxia control group 25.94+3. 47%

miR-20a-5p {5 # k4
miR-20a-5p overexpression group

16.48+2. 18 *¢
F 135. 347

P 0. 000

T IR AL, *P<0. 05 SR A LL, © P<0. 05; 5 i 4 % 1
AL, P<0. 05,

Note. Compared with normal group, *P < 0.05. Compared with model
group, * P < 0.05. Compared with hyperoxia control group, *P < 0. 05.

[=EaRapicE: miR-20a-5piE#RiE 4
Hyperoxia control miR-20a-5p
group overexpression group

1 4 20 R 9 i A TR 25
Figure 1 The morphology of retinal vessels in 4 groups
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miR-20a-5p
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2 4 /B BRSO (HE e )
Figure 2 Retinal morphology of the 4 groups of mice( HE staining)
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Table 3 Comparison of VEGF protein expression in

retina of 4 groups
215 Groups
1E# 2 Normal group
HERIZH Model group
1= 46T IB4H Hyperoxia control group
miR-20a-5p =ik
miR-20a-5p overexpression group
F 102. 470
P 0. 000
T HIEH AL, P<0. 05 SEERAIALL, * P<0.05; 5 i 00 I
AL, € P<0. 05,
Note. Compared with normal group, *P < 0.05. Compared with model

FEPEIBLE 53 (%)
3.15+0.46
63.85£13. 05
65.03x12. 34

13.15+3.51*¢

group, * P < 0.05. Compared with hyperoxia control group, $P < 0. 05.
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PRI, A e i 4 e AL 55 PN B2 200 o 0 o L 4 4
WA 2257 %8 AR IE N K3 AR RS RN A4k, TRl a4 ]
PR A2 A RBTJA 10 5 R N i ki
PRAFIN IR K>+ 403, AP E AR A 4 A
Ji, DT S 45 PR 440 M A= G, Sk sl 5 90 2 i 7 TR 44
HBERTfE ) VEGFR 1E°A VEGF Z 1A, J& 5 B ik
BRI 214, ot VEFFRIT R4S P B2 20 5 7% A
MR PRI B ; VEGFR2 & VEGF 41 & 4=
A AR BT VEGFR2 1 A #F P Bz 41 i 43
24 BaHH b AR O A A s, AE OTR Hp I
VEGF Wik il 4] VEGFR2 ik AB5
B, SIEFHM L BRI VEGF PHMEF IR AR HE
0, B AR PN S 5 BT | ol 22715 400 B 2 A
W#JZ, VEGF , VEGFR-1, VEGFR-2 mRNA 7K - Jt
=, BN TE OIR P B4 21 rf VEGF K Ho Az iR ¥ 4k
TWFIRE , VEGF 456 H 32 R 38 fin /1N ik i i3 7k
PRAF MK ArFIME , SME I IE BT 48
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A IR A U AR A, S T R e A P R T B

[SEOREGY miR-20a-5piRIA 4
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Figure 3 expression of VEGF protein in retina of 4 groups (immunohistochemical staining)

F4 4 HNFAMELHL D VEGF VEGFR-1,VEGFR-2 mRNA FiE/KFHA (& +5, n=8)
Table 4 Comparison of mRNA expression levels of VEGEF, VEGFR-1 and VEGFR-2 in retina of mice in 4 groups

25 Groups VEGF VEGFR-1 VEGFR-2
IEH# 2 Normal group 0.98+0. 15 0.99+0. 14 1. 00+0. 15
FETIZ Model group 4.15+0.31* 2.75+0. 25" 1. 98+0. 08"
[=E=Ropiet Hyperoxia control group 4.17+0. 29% 2.76+0. 24* 1.96+0. 12*
miR_;(;iioiiiiiiiﬂgmp 1.38+0.25*¢ 1.93+0. 17*¢ 1.3220.09 ¢
F 360. 406 134. 053 146. 822
P 0. 000 0. 000 0. 000

L SIEWAA L, P<0. 05 SEERIZA AL, * P<0.05; 5@ AN B, € P<0. 05,

Note. Compared with normal group, #P < 0.05. Compared with model group, * P < 0.05. Compared with hyperoxia control group, “P < 0. 05.
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