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E: HK FiIH RNA(miR) -140-5p $2 1) 3855 M55 P B2 A K B F (VEGF ) 235 % R H7s 5 9 A A0 0o 5% 1 75
A (hRECs ) 34 78 GE B RS BT B 2 . 3% 6 % 804 K 1 hRECs 20 i 43 O 1E & % IR 40 L = W 4
miR-140-5p 41 BHPEXTHE (NC) 41 Rl + miR-140-5p 41, IE & i HE 4 i 4 20 400 R AS AU AT 5% 4% , miR-140-5p 41 Al
I + miR-140-5p 25 21 Jf 4% J¢ miR-140-5p BL4L4Y) (miR-140-5p mimics ) , NC ZH 4 i % J% B 1 %o BRABE L) ( mimics
NC) . FE4I R bE + miR-140-5p ZH4H0H0 I % 30 mmol - L™ 1A 0 1 15 3R 3 4% o MRS R . 1o SS9 T SR A
Pt X RN T2 A5 2 AN miR-140-5p K K Y-, W M 5 305 A 000 45 20 410 it 344 G R ) , Transwell 325 6 I 45 20 200 il 3
FEHE ST, A5 TR T 1 B A ) 45 2H 4 M )55 B 7, Western blot kil 25 2 4 i b VEGF 25 3R 1A, ¥4 40 H Sprague
Dawley K BRBEAL 23 5 1E 5 X BRAL B PR HETRI 2 BEBR G + NC 2 BEJRHG + miR-140-5p 40, 841 10 K, BRIEH % R4
Hb, AR AR SR s T 5 65 mg - kg ™" JUR A 181 2% Tl 5 W PR ABS TRY 1 5 X HE 201 RIDHE i g A5 78 241 K R e ok 7 4
200 pL A= FER K B FRS + miR-140-5p 41K U FHIK TS 200 Wl miR-140-5p  BE IR + NC 20K U HIK I 44200 wl
mimics NC, & H 1 IR, 47264525 7 d; FRAR S0 9% 8 Jal, K BRUBRER )5 , B IR, 5 AR -0 21 % 48 L %% miR-140-5p Xof
BE PRI RET I B 0 B I 26 SR . S5 5R RoBEA =i bl + miR-140-5p ZH 4 i 1 miR-140-5p FHXT 3 A i i K
FIEF X IRAL , miR-140-5p ANl H miR-140-5p FHX ik I 2 7 FIE # X IRZ1 (P <0.01) ;NC 41 5 1E % %l 4141
M HmiR-140-5p Mt ik & R E R LG22 X (P >0.05) , miR-140-5p 41 NC 41 . &4 + miR-140-5p 4 41 i
miR-140-5p FHXt ik 8 8 2 & T Rif4L(P <0.01) , NC 4] =iH + miR-140-5p 41401 miR-140-5p FH% 361k & 0 3
KT miR-140-5p 44 (P <0.01) . @EhH + miR-140-5p ZH 4l miR-140-5p AHXS Feib it WEALT NC 40 (P <0.05), %
F% 24 48 72 h B}, =R AL AN MO 5E R 2 3 e AR X HRZL (P <0.01) ,miR-140-5p 21 \NC 415 1F % B 21 40 iy 5
BRI EFH TG L(P>0.05) . 1577 24 h I, Sl + miR-140-5p 2H 5 1 5 %0 BRZH 40 M 3 9 LU0 2% = T840
TH2EE (P >0.05) ;5557 48 .72 h B, S0 + miR-140-5p 21 20 i3 48 28 1 25 5 FIE# X 41 (P <0.01) , ¥537 24
48 72 h B}, miR-140-5p 41 NC 21 . =¥ + miR-140-5p 21 41 i 33 i 2K 1) | 2K F i W41 (P <0.05) , 153524 48 72 h
i, NC 415 miR-140-5p 4 4N A 2R LE A 25 R TG 11253 L (P >0.05) , K575 24 h i}, = B + miR-140-5p 4141 /i
PR Y miR-140-5p 41 NC 41 b4 22 F G2 L (P >0.05) ;3557 48 .72 h B, =% + miR-140-5p 41 4fi ff 4 5 %

275 T miR-140-5p 41F1 NC 2 (P <0.01) o /M2 B 240 M 280 35 755 T 1E 3 4 IR 21 , miR-140-5p 20 \NC 41T 7% 4
J R AR T IR X B (P <0.01) o =yff + miR-140-5p 21 55 TF 5 0F M 20 o0 B 240 M 0 LU 22 S e 22 8 (P >

0.05) ,miR-140-5p ZH \NC 21 &b + miR-140-5p 21 R 4050 R ZX F =41 (P <0.01) , NC 41 &8 + miR-140-5p
ZHITR A MU0 2 = T miR-140-5p 4 (P <0.01) . ik + miR-140-5p 23T 4 0800 & % T NC 4 (P <0.01),
TR LA T T OB B R T IE N IR, miR-140-5p 4 NC 4 4N 45 s W U8 i S 351K 1 16 % X IR (P < 0.01)
F M + miR-140-5p 21 5 15 7 %) B ZH 20 M I T ) B0 b 35 22 RS T T 2% 3 X (P> 0.05) , miR-140-5p 41 \NC 41, &
B + miR-140-5p 4140 M8 e T ORI 34 W25 T @il (P <0.01) o NC 20 (5B + miR-140-5p ZH 40 i 48 110 gk
YR & T miR-140-5p (P <0.05) . =il + miR-140-5p ZH AN HEAE 8 U i B35 T NC 2H(P <0.05) o b
it + miR-140-5p ZHANM Y VEGFE £ AR 365k 8 10 2 & T 1E 6 % B 20, miR-140-5p ZH A4 h VEGFE 2 AT 23k
BT IER X4 (P <0.05) ;NC 4 5 1E# T AL A VEGF & AT RIL B K F LG22 X (P>
0.05) .miR-140-5p 41 \NC 41 . & §# + miR-140-5p 41 40} VEGF 7& [ X £k B B Z K F gl (P <0.01), NC
21 E B + miR-140-5p 4 40P VEGF & AN #5518 35 5 T miR-140-5p 40 (P <0.01) . w5 k¥ + miR-140-5p £H 4

DOI: 10. 7683/xxyxyxb. 2023. 10. 003

Wis HHA:2022 -07 -24

ESTUR AT /R (1A X H RISV S VR B H (45 :2020D01A127 ).,

PEE A RUERE (1974 - ), 3 IAHE A, 2k, E0ABEIT, BF9C )5 0 « IRHBO R SR 5307

BIEME: T A1970 - ), 40 WRET A2, EALEIN, D507 19 IR R HER 53477 E-mail : doctorwm@ 163, com,



- 918 - S EFREFER http : // www. xxyxyxb. com 2023 4F 40

JfiHh VEGF 2 FAAHXT 325 B3 = F NC 41 (P <0.05) o 18 X R A R BRAE I 0L 3k A fd 10 o0 S ot A4 1A 52 IR 285
KA, PR B A 0045 43 AR B0, AR 6 A0 I S AT BB , LA RE XY 57 o W DR A5 T8 A A B A0 ) I I 7 ) AR
ZER” WA, BN LA /3 A A5, B AL e MEIRAG + NC 2 I B IO I 1l 787 450 0 55 4 i S B 2 AR >4
BEIRIG + miR-140-5p 2H K BRI I I 1 45 A 4R 03 18 D0 A B A 7, B AR ISR 0820 . 4518 miR-140-5p AT LU hRECs
FERRESRAE T 35 TR RSB RE ), 28 A PR s X RO T it 78755 28 , G4 L W) BB 5 miR-140-5p 1 i) A 42
VEGF [ 3RiEM ,
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Effect of microRNA-140-5p targeted regulating vascular endothelial growth factor expression on
proliferation, migration and lumen formation of human retinal vascular endothelial cells induced by
high glucose

ZHENG Hongxiang' , LI Qinghang', LI Yanan', JIANG Xixi', LYU Jianping' , ZHANG Tingping' , WANG
Miao'?

(1. Department of Ophthalmology , Jining NO. 2 People's Hospital , Jining 272000 , Shandong Province , China ;2. Department of
Ophthalmology , Yingjisha County People's Hospital , Yingjisha 834800, Xinjiang Uygur Autonomous Region ,China)

Abstract: Objective To investigate the effect of microRNA (miR)-140-5p targeted regulating vascular endothelial
growth factor expression on proliferation,, migration and lumen formation of human retinal vascular endothelial cells (hRECs)
induced by the high glucose. Methods The hRECs at logarithmic growth phase were divided into the normal control group,
high glucose group,miR-140-5p group, negative control (NC) group and high glucose + miR-140-5p group. The cells in the
normal control group and high glucose group did not recieve any transfection. The cells in the miR-140-5p group and high
glucose + miR-140-5p group were transfected with miR-140-5p mimics. The cells in the NC group were transfected with
negative control mimics ( mimics NC). The cells in high glucose group and high glucose + miR-140-5p group were used to
prepare high glucose models by using a culture medium containing 30 mmol + L ™" glucose. The expression level of miR-140-5p
in cells in each group was detected by real time fluorescence quantitative polymerase chain reaction. The proliferation ability of
cells in each group was detected by thiazole blue method. The migration ability of cells in each group was detected by Transwell
method. The tubular ability of cells in each group was detected by lumen formation experiment. The expression of VEGF in the
cells in each group was detected by Western blot method. Forty Sprague Dawley rats were randomly divided into the normal
control group, diabetes model group, diabetes + NC group, diabetes + miR-140-5p group,with 10 rats in each group. Except for
the normal control group,rats in the other groups were intraperitoneally injected with 65 mg + kg ™" streptozotocin to prepare the
diabetes model ,and rats in the normal control group and the diabetes model group were injected with 200 wL normal saline
through the tail vein,the rats in the diabetes + miR-140-5p group were injected with 200 pL miR-140-5p through the tail vein,
the rats in the diabetes + NC group were injected with 200 WL mimics NC,once a day for 7 days,and then continued to be fed
for 8 weeks. After anesthesia,the retina of rats was taken and stained with hematoxylin-eosin to observe the effect of miR-140-5p
on retinal angiogenesis in diabetes model rats. Results The relative expression of miR-140-5p in the cells in the high glucose
group and the high glucose + miR-140-5p group was significantly lower than that in the normal control group,while the relative
expression of miR-140-5p in the cells in the miR-140-5p group was significantly higher than that in the normal control group
(P <0.01) ;there was no significant difference in the relative expression of miR-140-5p between the NC group and the normal
control group (P >0.05) ;the relative expression of miR-140-5p in the cells in the miR-140-5p group, NC group and high
glucose + miR-140-5p group was significantly higher than that in the high glucose group (P <0.01) ;the relative expression of
miR-140-5p in the cells in the NC group and high glucose + miR-140-5p group was significantly lower than that in the
miR-140-5p group (P <0.01) ;the relative expression of miR-140-5p in the cells in the high glucose + miR-140-5p group was
significantly lower than that in the NC group (P <0.05). At 24,48 and 72 hours of cultivation, the cell proliferation rate of
cells in the high glucose group was significantly higher than that in the normal control group (P < 0. 01) ;there was no
significant difference in cell proliferation rate between the miR-140-5p group,NC group and the normal control group (P >0.05) ;at
24 hours of cultivation, there was no significant difference in cell proliferation rate between the high glucose + miR-140-5p
group and the normal control group (P >0.05) ;at 48 and 72 hours of cultivation,the cell proliferation rate in the high glucose +
miR-140-5p group was significantly higher than that in the normal control group (P <0.01);at 24,48 and 72 hours of
cultivation, the cell proliferation rates in the miR-140-5p group, NC group, and high glucose + miR-140-5p group were
significantly lower than those in the high glucose group (P <0.05);at 24,48 and 72 hours of cultivation, there was no
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significant difference in cell proliferation rate between the NC group and the miR-140-5p group (P >0.05) ;at 24 hours of
cultivation , there was no significant difference in cell proliferation rate between the high glucose + miR-140-5p group and the
miR-140-5p group,NC group (P >0.05) ;at 48 and 72 hours of cultivation, the cell proliferation rate in the high glucose +
miR-140-5p group was significantly lower than that in the miR-140-5p group and NC group (P < 0. 01). The number of
migrated cells in the high glucose group was significantly higher than that in the normal control group, while the number of
migrated cells in the miR-140-5p group and NC group was significantly lower than that in the normal control group (P <0.01) ;there
was no significant difference in the number of migrated cells between the high glucose + miR-140-5p group and the normal control
group (P >0.05) ;the number of migrated cells in the miR-140-5p group,NC group and high glucose + miR-140-5p group was
significantly lower than that in the high glucose group (P <0.01) ;the number of migrated cells in the NC group and the high
glucose + miR-140-5p group was significantly higher than that in the miR-140-5p group (P <0.01) ;the number of migrated
cells in the high glucose + miR-140-5p group was significantly higher than that in the NC group ( P <0.01). The number of
lumen formation in the high glucose group was significantly higher than that in the normal control group, while the number of
lumen formation in the miR-140-5p group and NC group was significantly lower than that in the normal control group (P <0.01);
there was no significant difference in the number of cell lumen formation between the high glucose + miR-140-5p group and the
normal control group (P >0.05) ;the number of cell lumen formation in the miR-140-5p group,NC group,and high glucose +
miR-140-5p group was significantly lower than that in the high glucose group (P <0.01) ;the number of cell lumen formation
in the NC group and the high glucose + miR-140-5p group was significantly higher than that in the miR-140-5p group (P <0.03);
the number of cell lumen formation in the high glucose + miR-140-5p group was significantly higher than that in the NC group (P <
0.05). The relative expression of VEGF protein in the cells in the high glucose group and the high glucose + miR-140-5p group
was significantly higher than that in the normal control group,while the relative expression of VEGF protein in the cells in the
miR-140-5p group was significantly lower than that in the normal control group (P <0.05) ;there was no significant difference
in the relative expression of VEGF protein between the NC group and the normal control group (P > 0. 05) ;the relative
expression of VEGF protein in the cells in the miR-140-5p group, NC group and high glucose + miR-140-5p group was
significantly lower than that in the high glucose group (P <0.01) ;the relative expression of VEGF protein in the cells in the NC
group and high glucose + miR-140-5p group was significantly higher than that in the miR-140-5p group (P <0.01) ;the relative
expression of VEGF protein in the cells in the high glucose + miR-140-5p group was significantly higher than that in the NC
group (P <0.05). The retinal blood vessels of rats in the normal control group near the myopic nipple were generally in a
" tree-like structure" ;the distribution of capillaries in the inner pole was relatively dense,while the distribution of capillaries in
the outer pole was relatively loose,and the blood vessel wall was uniform. The " dendriform structure" of retinal blood vessels of
rats in the diabetes model group was destroyed, the distribution of capillaries was uneven, and capillary hemangiomas were
formed. The retinal vascular injury of rats in the diabetes + NC group was equivalent to that in the diabetes model group. In the
diabetes + miR-140-5p group, the damage of retinal blood vessels of rats was improved, and the capillary hemangioma was
reduced. Conclusion The miR-140-5p can inhibit the proliferation, migration and tube formation of hRECs under high
glucose conditions,and alleviate retinal angiopathy in diabetes rats. Its mechanism may be through miR-140-5p targeting the
regulation of VEGF expression.

Key words: microRNA-140-5p;vascular endothelial growth factor; pathology of retinal vessels; human retinal vascular

endothelial cells

R DR R A e 2 18 P v M 53 S P 40 19
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M4 W K 40 ifg ( human retinal vascular endothelial
cells ,hRECs ) #2480 /&5 L0 5 & A0 M) 1B 2%, 4% o
miR-140-5p X & 75 3 1 hRECs 351 8% A8 A
AE SRz SR 6] VEGE AL, 5 7E 04 miR-140-5p
BT THE PRI P 0 55 72 S L S 4R

1 RS

1.1 iy

7 e WV TO R R i JBUA S Sprague Dawley X
40 H AT 190 ~210 g, W F b 5t 4 1) A2 52
B sy H AR A FR 2 \) [ SCXK ( 51) 2016-0006 ], A
HRATE SR, 58 T8 N RERER
PR A o A AL o
1.2 Wi FEZRXFS5NHF

hRECs W 3 Hr E R B b i 40 M58 8T 5 157K
A 78 2 B A% R 55 95 25 ( Dulbeceo’s modified Eagle’s
medium, DMEM) | ik 25 [ it . #5 R #h 22 #h & ( phos-
phate buffer saline, PBS) \FHERHTALE RNA ffi42 i
I B e AR BRA B iR A4 T A
2 [# Gibco 2y #], miR-140-5p £ # #) ( miR-140-5p
mimics ) | B P X} BEAR AL 4 ( mimics negative control
mimics NC) . VEGF-3' UTR WT J% %1 . VEGF-3’ UTR
MUT J7 1) b 3804 W) BH A IR A W & i,
pmiGLOZLARIE F b M A W RH A IR W), B¢
O ZR Tl Ak RS I 2 77 & | Lipofectamine 2000 it
& B 3L [E Invitrogen 24w, R SR A T E R
JW ( reverse transcription-polymerase chain reaction,
RT-PCR) 3070 &\ — M bl FFY 1R 1k 2 11 7 ) 4
H B SRR A W BB 22 W B R A 35
BD 23w, A R 41 4 3% W A 35 [ millipore 23 7],
VEGF | B-actin —#7 & 414 B Jb 5t {5 537 4= Yy 4
ARA PR W), WE w5 | 4 IR A% T8 3R ( streptozotocin,
STZ) JRE HLZ4h e A 5 [ Sigma 23w, 2 R HEE |
TCRTCHEAL BRI B F i3 = RAEWHARGRA
A, IO A SN TCOK S AR |
T e A R A 1 ] 2 5 A R A R
A ;8 fLIEZ I A 3£ E BD 247,96 £LA 6 fL
AFN Transwell /N2 Wy H 2€ & Corning /A ) , Scientific
8000 £ fif 4 37 4/ Al VARIOSKAN LUX % 42 i K i
FrAUW B 35 [ Thermo 23w, DMI3000B f3] F 471 {2
B H PSR Leica 24 7], 3K15 I VR B O HLIA
EES Sigma 2\ A, LightCycler® 48011 7 Y E &=
PCR {UW A %ii1- Roche 24 7], — R X A2 % 6 U
10 A 2% [ BIO-RAD A 7],
1.3 ZWHE
1.3.1 4ApmiEsE

H hRECs A& A 70 % 10% fif 24 i i A A

RO EL 1% FEEAL R DMEM | 8 F 37 C &K
BUMEL 5% CO, (VRN B 55 740 85 9%, B H 4
1 YRR FRHE Rl G BE 3R 90% Ao A B,

1.3.2 “fpmEEs:

HUAT B0k KB hRECs, I8 B 20 i % % o 1 x
10° L' 43 Bl Ah 2 6 FLAR, AL 2 mL, 5597 24 h
J  FRAIMUAE R RS T 80% ~90% I A THE YL B 6
LR H Y 35 57 W 7, PBS 35 Bk, #i BR Lipofectamine
2000 Jlig At Yeialn) Gt BRI & TS , FJE I
i DMEM 8555 560 8, BALINA 2 mL TAEW S, 75
JIA 50 pL. miR-140-5p mimics Bmimics NC, & &1
A1 ARG FRAR TP gL 24 b JE AT IR 25
1.3.3 YN AERAE

(1) BOWEUAE K35 hRECs , 432 TE 5 6 BRAT 5
R 5 1 0 FRZH AN R B AN o 1 x 10° L,
B2 mL 250 T 6 fLARH, 457 DMEM 58 85 570,
BT AR FRAE TP ARG 5 24 b WA 20 i R
MR 1 x 10° L' B2 mL 380 F 6 FLARH,
Y54 30 mmol - L™ A1) DMEM 58 415 33 |
BT IR T AR SR 9724 ho (2) 3 M1, 3.27
%L YL miR-140-5p mimicsBY mimics NC i) hRRECs
2 mL, AN N 1 x 10° L7 %60 F 6 FLIR
o, 0 i A miR-140-5p 44 B XF B] ( negative
control ,NC) 21, 437 DMEM 5% 4 15 57 5, & T 20}l
EFRAE TP ARSI FE 24 he (3) B 1. 3. 27 Tl h A
miR-140-5p mimics [ hRECs 2 mlL, JE/%% 21 Jjig 2% )& ok
1 x10° L™" 4580 T 6 FLA T, % i B + miR-140-5p
U, 447 30 mmol - L™ Hi&G W) DMEM 5% 4215 5%
BB T AT h ARSI #R24 ho
1.3.4 RT-PCR %# % 4840 i &b miR-140-5p fY
Ri&

B0, 3,37 Tt v a5 5% 1 45 2 A A, TR AR 1 T T
£k,2 000 r + min " Z5.0 10 min, WCAE LR, F 2 RNA
PP B IBOE RNA I S % st i) S0KF RNA
JUf% sk h eDNA ™ g 43 B0 & B0 B a1 T HR A
4 cDNA VE AR, DL U6 S NS 5L, i ] RT-PCR
HOR KM miR-140-5p Yy Ct fH, S I 4K % : cDNA
2.0 pL,2 xSYBR Premix Ex Taqll 5.0 pL, - FiiF5]
Y5 0.4 pL, JCHf7K 2.2 pl, RVAMF:95 C Atk
30 5,95 CARPE 5 5,65 CiBk 30 s, 340 MEH,
M5 H i TAY TR RS A RRA A,
miR-140-5p I 1% 81 41 ¥ 51} 5'-CGGACAGTGGTTT-
TACCC-3', FUEs 4155k 5'-CTCAACTGGTGTCGTG-
GA-3';U6 #5145 51 K 5'-CTCGCTTCGGCAGCA-
CA-3', F e 5| 4 ¥ % B 5'-AACGCTTCACGAATTT-
GCGT-3', KA 2722 k318 miR-140-5p Y A1 X %
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A, LIERE 3 W, BEYME,
1.3.5 MEMIEENE & H MG IERE

BT, 3,37 00 5 5 104 45 L A4 L, 7R 4 A4 i v
JEA 5 107 L7, AL 200 wL 4570 96 FLAR , F341
W8 AEAL, BT 37 C S E 5% CO, A
TR TRA 595 24 48 72 h FFFLIMA S g - L7 e
MRSV TR 20 pL, 4REEEE 4 h 5, AL BT,
FEFLAIA 200 pL —H WA, AR 5 min, 25 4
Yst i n , R UAE 490 nm A AEAG I 2%-FL
WO EEAE, ARG REE AR AN G RE T, OB R
g AR I B B , T A M B R (AN B
B = Ak B2 W O B A/ TE B N BR A WO BE (A x
100% ) . SEEREE 3 WK, HUIMHE.
1.3.6 Transwell ;£iE Z BT EE

BC“1. 3. 37 T v % 7 04 45 4L A L, B 48 A G
TSR AREERG 57 24 h, [P (B AL 40 M S G
L7 5% #7 W B 2, T Transwell /NZ HfiT A 300 pL
WRE A 1 x 10° L' (% JC I 3% 40 M B e, B
Transwel/NE B T 24 fLAR b, P ) 24 LA AR £L
IMA600 WL5E 457758, Al 3 AL, RS s
24 h J5 , B Transwell /N, 72 Transwell /NE N
1A, PBS E0E 2 WK, FHAR 25484 3 Transwell /)28 i JiE
I, X Transwell /N2 R )2 40 i FH #0211
40 g - L' ZHHIEEEE 30 min, 45 525044 10 min,
BEHLIZEE 5 ALY 1T A Be 40 RO T H BT A 4 il
BOBIME, TR 2 R AT AL e T
1.3.7 EREHREENEZAMBKEEN

4 CTREIE R, F 8 fLIs = &3 i A AL
A 10 pL BEFE R 5 # 8 FLIE S8 & T &
DK R SR ML R SR LA 37 °C 3G R4 i
B 30 min , {fi I EER . B 1. 3. 37 IR %324 h
(RS- 2EL A R, B 48 Ry TG IR 15 77 S AR 22 15 5724 b il
EEBEEANME A TSR R RESE 2 x
10° L' A br 5L ) 8 FLIE = Bt A op, 45
fL50 pL, B 3 MR, BT 37 C SR E
5% CO, WA R FRAA NS 8 b J5, WAdE T
WL BEAILIEHC S LB 40 BT B0E BUE 2L, B
YA, DVE R 3R A A B RE T, A I B0l
23RN AN M AE R T R
1.3.8 Western blot ;x# & A VEGF &
HRFRIE

W1 3. 37 b B 7 24 h B9 A AL A0, FH Ve
PBS V5V 3 3k, IS 25 A A 5 1) T SRR
R, BT UK EEeE 30 min, 20 i 5 i B4 i
J5,4 °C 12 000 r + min ' B.0510 min, B 3, 4
TR B RN A 1 VR AR R B, W /K7 10 min
AR B4 AR 30 pg, FAR
O3B 2% 43 B AT e BE T 1R k- 58 P 0 Tk ik
BEEHL K, LK O E R 60 V., 2 56 B R

350 mA HJE RS 2 h BREERA4E R B L, U il
PREFAEZ I, i 5 g - L7 LIS Wk 34141 2 h 4 °C
—3H( VEGF ,B-actin; 7% E 41 : 1 000) 5 12 h, 2%
MRS I PTG B 122 000) = iRFFFEL h,
GeopiR PPk E AT LA RO, ARk 2E kO
JAGAA IR 23 A IR B {H, VEGF 2 1 AH X 2R3k &
PL VEGF 2% K BEAE 5 N2 ( B-actin) JKEE{EAY HUAE
For. LRELE 3 WK, BUYE,
1.3.9 FAKRIE-F 4L ( hematoxylin-eosin, HE ) St f&
W22 miR-140-5p 3 4% 5K fm 12 BY X FR A1 W BR I & £
3 d=apA|

FRBEHLEL 7 2R 245 40 2 SD K B4y 1F %
HREH W PR 155 B 20 OB PR + NC 2 AR JR s +
miR-140-5p 21, 420 10 H 15 % RE A R FUIR fes 1 5
AFEERIK (10 mL - kg ™) s B PR A R4 BE R +
miR-140-5p 2 FUHE FR 95 + NC 41 K BUIE B 1 4t
6.5 g+ LT HENRIARZE (10 mL - kg™') 7 d J5 AR
BEH >16.7 mmol - L™ Ak, 55 8 K, IEH
X HECZH OB PR AT R 4 K BR 28 R i Dk i 21200 LB
PRER K BEPR IR + NC 41K B 48 R i ik i 5 200 wL
mimics NC (200 nmol + L™") , ¥ IR %% + miR-140-5p
HK B2 e W DK TE 55 200 L miR-140-5p mimics
(200 nmol - L™") AF H 1 I, L4425 7 o KR4k
SR 8 )G, IS 3 g - LT RE L Z
(10 mL - kg ™) BRAFA B, Bkt ¢ B4 b A IR Bk, &
TZRHEEE RS ,3 d J5H PBS ¥ 3 Ik, R
SRR S BRI HR A R AN AR A, PBS 5 W b e 45 3%
T A, 0B L PR ) R D) B )22 i B 1 e Ak, P
A FRER K SR P A R, DA 2 [ 26 R 400 A I
A7 D AR 20 L, O RN R e ) I R S R AR
VL A JIE 2 A% 2 W B B 33 b, (R R 5 4 i
TF, BT 5, HE Je i oK, i W, A P R 3f
VB TS L AR A5 4 R SRR ) 4 I 5 72 1
Do 2 R BRI R ot A A 2 AR S 4, I A
B A8 A BB Y A AR B 4 LA 40 A
B , oy TE A0 PN B L A5 TR 285 5 > R B8 o e i A
TR BRIRZE R B IR, B 4l 14 o A AN 35T,
B M , PRI B 22
1.4 it abE

% il GraphPad Prism 8. 0 /- #4788 %11 5
30T e THEEIE DR £ AR 2E (2 £ 5) TR, 2 A
[] 3R B PR R T 22 0 17, 2 L T BBk Tk 7
FEAS ¢ K55, P <0.05 A ZEFA L7 E Lo
2 R
2.1 5 A4+ miR-140-5p fHXTRIEZELLE

IEF X IEA E M4 miR-140-5p 41 \NC 4 . /&
B + miR-140-5p 21 40 g -F miR-140-5p #f X} &35 &
4352 1.00 £0.05.0.49 £0.09 .3.70 +0.21 1. 04 +
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0.08.0.83 £0.06, 5 Z{4fig+ miR-140-5p FXF Fik
A G L (F =389.100,P <0.01)
ETBELL B + miR-140-5p ZH 4 L b miR-140-5p #H
Xof FRak it I AR T IE H O IR 4, miR-140-5p 41 41 g
H miR-140-5p AHX Foik 2 I 3 5 T 15 7 X IR 4L, 22
S GRS L (P <0.01) ;NC 415 1F % 5% B8 41 40
Jfirf miR-140-5p AHXF 5 & U 2E T IRae 122 L
(P>0.05), miR-140-5p 41 NC #1758 + miR-140-5p
ZH AN miR-140-5p FHXSFik i i 35 5 T oA, 22
SHGT2EE (P <0.01), NC 41, &b + miR-140-5p
HAHIH miR-140-5p XA R B & KT miR-140-5p
H,ZERAGHFE X (P<0.01), @k + miR-140-5p
ZHAAMH miR-140-5p AHXT A & B E LT NC 4, 2
AR (P <0.05),
2.2 5 AYHAEIETEAE /LA

K57% 24 48 72 h 5,5 AN FEAE ST LUK 25 R
BET2FE L (F =5.629 32.410,55.430,P <0.01)
VTR 24 48 72 h ), L 0 e A R ) A TR
WXTHRA , 22 A it X (P <0.01) ;miR-140-5p
ZH NC 21 5 1E 5% BRZH 40 A 3 78 23 L i 22 e e se
R L (P >0.05) . 53524 h i, Zk# + miR-140-5p
2H 5 TR RO BRZH 41 3 4 3R A s e g A i X
(P>0.05) ;55% 48 .72 h i, &5 B + miR-140-5p 41
2 3 R I 2 R TR R N R AL, 2 R A G R
Y (P<0.01), ki3 24 .48 72 h i}, miR-140-5p
4 NC 4 . =l + miR-140-5p 21 4 Jf 35 4 4 1) i 2%
TR, 27 A %52 X (P<0.05) 5 5%
24 48 72 h i} ,NC 25 miR-140-5p 4 4H Jia 3% 58 % L,
BTG 22 L (P >0.05) 1557 24 h i,
EBE + miR-140-5p 41 5 miR-140-5p41 NC 4 4 a4
TR 22 F G E B XL (P>0.05) ; 5557 48,

v,.i‘a

72 h i}, B + miR-140-5p ZH 40 i 8 58 R B T
miR-140-5pZ fl NC 41, 2 R H G I %8 L (P<
0.01) ZRWE 1,

Fz1 5 AMEER IR

Tab.1 Comparison of cell proliferation ability

among the five groups (x%5s)
HMIRERE %
415 n
24 h 48h 72 h

IEH A IR 8 100.00+7.47  100.00 £5.69 100.00 6. 15
B 8 113.70£7.43*  124.53 £6.86" 130.12 £5.66°
miR-140-5p 41 8 99.21 £8.43>  96.11£5.82P 94.46 £6.70"
NC 4] 8 98.55£6.35>  97.20+7.41" 95.09 £6.45"
BB+ miR-1405p 41 8 104.67+7.89"  116.02£5.74°> 12028 +5.822>d
F 5.629 32.410 55.430
P 0.001 0.000 0.000

TE: GIER R4 B P <0.01; 54 i’ P <0.05; 5
miR-140-5p 2 L #5°P <0.01 ;5 NC 41 4¢P <0. 01,

2.3 5 AMMITEHEEN LR

IE R IR R B2 miR-140-5p 2 \NC 4 /&
B + miR-140-5p 413 %% 40 i 543 %1k 83. 00 +
9.17.175.00 +£8.00.29. 33 4. 04 62. 67 £5.03
82.00 £6.00, 5 ZH 1T % 40 M ¥k bb 42 22 S A Ge it
BE(F=194.400,P <0.01) . 7= 2H T 4 i 4
3 T IE R O R AL, miR-140-5p 4] NC 41T 4
JAS I T I % R, 2 R A SR (P <
0.01), =B + miR-140-5p £ 5 1F % B 4H 3T A5 40 iy
B BE I (P >0.05) . miR-140-5p 44 |
NC 2H il +miR-140-5p ZHITA% A IIAU R 2K T ik
H,2RAGFE L (P<0.01), NCH &bk +
miR-140-5p 28 iT %% 41 Ml 401 1 & & T miR-140-5p
H,EHAGHFE L(P<0.01), &l +miR-140-5p
HEBMPERRE ST NC 4, 2R A58 L
(P<0.01), Z5RWE1,

F 9. e
AN <y /.. ﬂ,ﬁ,.& ‘( Jd
- *‘gic ?‘ . ’{--

.‘»5}‘,'.- '436 %
L 'lu ']%c»u~

A IERXTERZL ;B B4 C:miR-140-5p 4 ;D :NC 41 ; E: 24 + miR-140-5p 4 ,
1 5AMMEIHER(FRELE)

Fig.1 Migration of cells in the five groups ( crystal violet staining)

2.4 5 AMRERNILR

1E N B R L miR-140-5p 4 \NC 41 | 5
W% + miR-140-5p 4 41 Jifd 48 s T8 B 5K & 43 5l ok
102.70 +7.64 .165.70 +9.45 61.33 +6.03.77.33 +
5.69.102.00 +9.54, 5 41 40 Mo A5 s T gk i LL e 22

FAGH AL (F=75.520,P <0.01) . mffdE
JETE R 5 v T I WA IR 4, miR-140-5p 41
NC ZH 404 TR ORI 35 T I 0 R A, 25 5%
AGEHE (P <0.01) 5 miff + miR-140-5p 41 5 1F
O REZE AN A T R PR S e G A T
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(P>0.05), miR-140-5p 41 NC 41 =8 + miR-140-5p
AN T R 18 IR T R, 22 e A St
SEEE (P <0.01), NC 40 . mkH + miR-140-5p ZH 41
JRLAE T AR 34 W 2 8 T miR-140-5p 4, 2 R

Biit2 7 (P <0.05) , EibE +miR-140-5p ZH 411
EEE AR BE ST NC 4, ZSFHRIT¥EX
(P<0.05), 253 0LE 2,

A TEH IR B 2 B4 5 C: miR-140-5p 415D : NC 415 E; 5% + miR-140-5p 41,
2 S AMRBERMAER

Fig.2 Tube formation of cells in the five groups

2.5 5 MR VEGF EAHEMNRIEEILE

IEH X IR S 4] \miR-140-5p 41 \NC 41 .
B + miR-140-5p 4140 fifs b VEGF & (AT Rk 50
B4 1.00 £0.09 .2.34 £0.17 0. 46 £0.04 1. 10 +
0.11.1.47 £0.27, 5 4141 ffivh VEGF 2 [ A xf %
REMEEFASITFE L (F=58 080, P<
0.01) /& WE4H &5 b + miR-140-5p 4141 Jifd b VEGF
R AXT 3R 5 i 3 T IE B X R4, miR-140-5p
HANH VEGF F& [ A e 38 i i 2516 15 5 X IR
H,EZFAGERE L (P<0.05);NC 4 51E# Xf
A4 VEGF X ik i L Z R4
22 Y (P>0.05), miR-140-5p 41 NC 41 . &b +
miR-140-5p ZH A1 VEGF 25 AN 3835 & i A%
FrEhidl, ZRA5¥E XL (P<0.01), NC4,
b + miR-140-5p ZH Al VEGE 25 A Xk i
Y8 T miR-140-5p 41, 2 F B G # R (P <
0.01), @4 + miR-140-5p 2H 41 gt VEGF & (4
MERFIEEERT NCY, ZRFAERITFEX(P<
0.05) . Z5R I 3,

A s 250pm

250pum

B-aCtin _ 42 000

Lo TE X R 52 - il 2 53 - miR-140-5p 254 :NC 45
5. 58 + miR-140-5p 26
3 5 @Mt VEGF ZEBRIE

Fig.3 Expression of VEGF protein in cells in the five groups
2.6 miR-140-5p X 455K 71 2 X B4 90 B 1f & 4
DA

TE X8 M2 A B R A AL Sk A ) 00 0 M5 o A
PREE“ROIR G5 ™, AR 790 6 200 L4 0 A BC B, A
ARG A L4 o0 A BB R, LA BE R 2] (] 4A) .
il PRSI 28 R XA O 5 I A 11 AR AR 254 ™ e ik
W, BAIAE A A S BRI (K 4B) .
PRI + NC 2H K R P00 J5E 16 A 45 107 55 4 R o 15 2
AL (K 4C) o B + miR-140-5p ZH K A0 M
R LA PR 53 7 DA BT e, B AL AE S A B8 2
B I E R 9 (151 4D) .

A TEFRT IR s B M RATIRILL ; CBEIRA + NC 23D MEIRA + miR-140-5p 41,
4 AAXRUAMBEMEERFER (HE L)

Fig.4 Retinal angiogenesis of rats in the four groups ( HE staining)
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BB, A TRk Leiige . £ 50 miRNA FIZHH 12

55000 PO BRI 765 P 2 40 T 1) 728, B B A IO R BCA
TR PRI PR I A5 A8 1) S B

e W AL PR B L P Rz 40 s AR PR s A
PO B A8 W 1) B B A R 2 — O B A R
Z A miRNA 3K 55, J& 175 A0 IR PR I A5 A2 1Y)
R miR-140-5p XF £ Mg oA A A,
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U1 GUO % jF 5 & B, Bk miR-140-5p AT LI
R BRUE B T 400 6 1 1 P s TOURY 450 BiF 5 %
I, miR-140-5p 7EHT 3 & H A FHLZAFEH; ZHANG
SIS @R, B miR-140-5p AT % BUOG T
RIK A . ABETE R e bR 5% 4511175 5 hRECs
5, AR miR-140-5p 74 B B I 555 742 v 1)
VER, 45 5 8%, & B4 hRECs 41 g miR-140-5p
FEXF &k i i I T E 6 R AL, 3R R R A
KA hRECs Zfi/fg 7 miR-140-5p (3515 ; miR-140-5p
24 hRECs #fiffirf miR-140-5p fHX} ik i 3 & T
EH % R4, i NC 41 hRECs 4 il tf miR-140-5p #H
Xk e 5 1E X HRZLAH H G B & AR 4k, 138 hRECs
YL e miR-140-5p BT ; BLAR, = f + miR-140-5p
41 hRECs 41+ miR-140-5p AHXF A W5 & T
BELL, 47 e Y miR-140-5p J&5 ) hRECs 20 g 75 = B
B o TSR R ik miR-140-5p,,
AT R, F B EE T hRECs (345 1T #%
IR E o7 53k T A e PR WU 190 S 10 5
I AR A A L 2 A . AL PN B IR K P S B R TR
AR AT B B, MR R g B
BLAT, 74 P A T2 B KRS, 2000 I i 4
A5 P Bz 20 M6 P A K7 A AR R A S 3T i R
hRECs 41 i 7F = Wi 35 75 2541 T 3648 123 FRLAE RE
JI3EsR IR . BE, 0] SRR T hRECs A
SE PR B S AR B TR O PR A P A A
AR AE o AW 58 i — 25 W8 T 1 B G R I
miR-140-5p %I hRECs 4H I3 58 8 FAS I TE 1 52
i), 255 R, = H4L hRECs 411 45 G 78 FUses
fiE 134 18 2 5 T IE H X IR 2L 5 1 =% + miR-140-5p 4
hRECs i3 5 e 1 2R A8 1 AR fig 1 )24 g
FART R4, 1509 hRECs 4 ffu%% e miR-140-5p J5
AT LA fifk o B e 1) A 453 45, $2 7R miR-140-5p ]
AE A I8 0 A0 RS Il S AR, X O T R T
miR-140-5piGT BRI B A2 25 it T 27%
VEGF b 235 24 PR s 0 00 S f300 I 45 s L7 1
AMEERRZ — PR, W5 R A I R A2
BE PR 2 i VEGF & HKF B3
BN i VEGE R 263k AT ik — 4 48 ik 1 1Y S
WA K, T ESOME R L B AR B kY
VEGF 25 136 97 7T W 2 £ w55 400 I 6 95 A2 A 3 A1
J1PY L ARG A5 R R, W 41 hRECs 41 g o
VEGF 25 R X 28 35 it 8 35 55 T 1E 5 X IR 41, 1 &
B + miR-140-5p A 4fiffiH VEGF & FI AR X ik 7 i
FCT b4l #2m A 5 2 5580 VEGE i3k
347, T miR-140-5p 7K 34 =5 & il VEGF 11 3%
%, miR-140-5p A AE &3 3o #¢ 7] VEGF ¥ hRECs
ATz B . LA L5 R 7R , miR-140-5p

SEIE AT > VEGE KAk 84 hRECs 345 i
BHRERE T

IR 7 R O 5 705 L AR AT A 400 ) JB5 1265 P 2
20 A0 , WG 0T A Sy AR A5 JRE DA BB A il A
AR . PARK 252 BIF5 IR, B DR A4 T 25 16 0
PEBEIR R BB S B A, 4 K B = 1k , 8 JH )G
S LR B A8 . TROST 2514 $i38 , IR
3 R S O B I 7B 25 A 40140 B AN I A 43 A g LB
20 ML 9B T B P AT A8 D DR A S0 g I 3 400 D
B4 I B JR A s B R A R A BT B,
UE miR-140-5p X PR 0 I A5 42 (436 97V T, AR
WFFER T HEMRAC B 215 5 1 R BROBE 1S 8, &5
FES R TE 5% BE A R R 0 O 7L S A %) 00 194 55
AR R RRZE R, PN B A0 0 A B
B, MR B A0 I 0 A RSB, LG RE A 5T 5 IR
3o e 2] K AR IO I A %) BRER S5 4 B R, B
20 ML A A AN Y5, 6 AN LA TR TR B B DR + NC
2 R SR A 65 AL 265 95 421 5 0 DR B TR A A 214 5 A R
95 + miR-140-5p 21 A BRI JEE i 65 194 952495 15 10 A
JITl e , B AN IS 3 A B4 AT, B AN BRI . 4h
TmiR-140-5pF i f5 , K B 0 5 i 85 7 43 49 2 5
DL 25U, = f 4 18 B hRECs 3951 | 12 58 ALK
FERE I, X 0] B A P A BRI T S I 45 g
O ) A0 2% S 5 T miR-140-5p T )5, & 3%
T =S 50 hRECs Y458 3B B F1 B0 68 T, 1
R R P90 1. 35 B 327 v W R 5 4 o

4 s

miR-140-5p " LI hRECs 7i = Bl 45 74 F 1
EE TR I U RE T, SRR R O B 1 JEE o
o A2, A AT AE il i miR-140-5p #1 [ 4 4%
VEGF ik Be .
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