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HEFR IR AR IR AT 284 5% microRNA-20a-5p,
VEGF /KA KR HIlGKRE X *
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E . B P RR AL A K (DR) & # /& microRNA—20a—5p(miR—20a=5p ) . o P A &
¥ BT (VEGE) KPFEMRLGRESL, FiE RBRESLTH—ARERIRA 201841 A—20204F 12 Alki44)
82%I DR EH A DR, HIEDR ™ EAZE 5 3 70 AUHE R AL P 5% & (PDR ) 48(n =27 ) A3k 3G 58 ALME SR %
PEALI R T (NPDR)ZE (n=55), ABEHEL T2DM £ 4 T2DM 4, 426 R4 fd Bk Ay b e, KR S2at
3T R AHE R (qQRT—PCR ) #) &2 f2 7 miR —20a—5p mRNA MRS Rk ;5 KR B3 7 0% 0% X 3
(ELISA)#i) st 7 VEGF R-F; 5 JR ) 2 4 BACEE & 0 52 = I 5o bE (FBG) (IR SUR 48 RURL o5 ) 52 B A fn 41 3% &
(HbA1c)7K-F, Pearson AR ML DR &2 f2 i miR —20a—5p mRNA 8%k 32 5 VEGF, FBG, HbAlc#jax
M, % B % Logistic @ )2 /\#ﬁm% miR—20a—5p. VEGF5 DR X A6 %X %, ROC &5 e iF miR —20a—5p.,
VEGF DR Z A FMME, 4R 5 T2DMAE, DR AFBG.HbA1c,VEGEK-FJ+ %, f27F miR —20a—5p
mRNA A F A F AL, lviﬂ‘ﬂ?\éﬂkbirx, T2DM B FBG, HbAlc, VEGEAKFHE, f2iF miR—20a—5p mRNA
A3t F R FHAK(P <0.05) . 5 NPDR Z8b6%, PDR 28 FBG. HbAlc, VEGEK-FEH 3, ik miR—20a—5p
mRNA ABX F A FEAK(P <0.05), DR ## fF miR—20a—5p mRNA AB*T £ 35 &5 FBG, HbAlc. VEGER-F
2 fiAB&(r=-0611.-0.799F9—0.545,3) P <0.05), % B % Logistic & )2 5H1 L., fn 7 miR —20a—5p By K- OR=
0.254(95% CI:0.154,0.596) | 4 DR & £ 69 3k 4847 B &, $ e g5 A2 K [ OR=2.042(95% CI:1.422,2.933) |
A2 7 HbAlc & K F [ OR=2.307 (95% CI: 1.101 ,4.833) ], f23# VEGE &K F[ OR=2.570(95% CI: 1.584,
4.144) TADR X A0S AR EZ(P<0.05), ROCHWERT, fifmiR—20a—5p AN DR X AHRBME A 97.56%
(95% CI: 0.915, 0.997), HFHEH 61.54%(95% CI:0.471,0.748) ; S VEGFALRIE A 57.32%(95% CI:0.447,
0.683) . 4FFHE A 96.15%(95% CI:0.868,0.995) ; BEA-TFRM AN A 91.46%(95% CI:0.832,0.965) . 4FF1EA
76.92%(95% CI:0.632,0.875) , Z5i& DR &# f i miR—20a—5p mRNA A% & 12 4K, 5 FBG. HbAlc,
VEGF/R-FZIn48%, miR—20a—5p 7 A if4 45K ifF= VEGF A5 DR A £ A K&
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Changes of serum microRNA-20a-5p and VEGF levels in patients
with diabetic retinopathy and their clinical significance*
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Abstract: Objective To investigate the changes of serum microRNA-20a-5p (miR-20a-5p) and vascular
endothelial growth factor (VEGF) levels in patients with diabetic retinopathy (DR) and their clinical significance.
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Methods From January 2018 to December 2020, 82 patients with DR admitted to Department of Ophthalmology,
Zunyi First People's Hospital were selected as the DR group, who were divided into a proliferative retinopathy
(PDR) group (n = 27) and a non-proliferative retinopathy (NPDR) group (n = 55) based on proliferation. Patients
with T2DM alone during the same period were selected as the T2DM group, and 42 healthy individuals on physical
examination were the control group. The relative expression of serum miR-20a-5p mRNA was detected by real-time
fluorescence quantitative polymerase chain reaction (qQRT-PCR); The serum VEGF level was detected by enzyme-
linked immunosorbent assay (ELISA); Fasting blood glucose (FBG) was measured by glucose oxidase method and
glycosylated hemoglobin (HbA1c) was measured by latex agglutination reaction. The correlation of serum miR-20a-
5p with VEGF, FBG, and HbAlc in DR patients was analyzed by Pearson correlation analysis. Multivariate logistic
regression was used to analyze the relationship among serum miR-20a-5p, VEGF, and DR. The value of serum miR-
20a-5p, VEGF in predicting DR occurrence was analyzed by ROC curve. Results Compared with the control
group, the levels of FBG, HbAlc, and VEGF in the DR group significantly increased, while the levels of serum miR-
20a-5p significantly decreased in the T2DM group (P < 0.05). Compared with NPDR group, the levels of FBG,
HbAlc, and VEGF in PDR group significantly increased, and the level of serum miR-20a-5p significantly decreased
(P < 0.05). The serum miR-20a-5p level in DR patients was negatively correlated with FBG, HbAlc, and VEGF
levels, while the VEGF level was positively correlated with FBG and HbA Ic levels (r = -0611, -0.799 and -0.545, all
P < 0.05). Multivariate Logistics regression analysis showed that high serum miR-20a-5p level [OAR =0.254 (95%CIL:
0.154, 0.596)] Was an independent protective factor for DR. Duration of diabetes [OAR =2.042 (95% CI: 1.422,
2.933)], HbAlc [OR 2.307 (95% CI: 1.101, 4.833)], and high serum VEGF level [OR 2.570 (95% CI: 1.584,
4.144)] were independent risk factors for DR (P < 0.05). ROC curve showed that the sensitivity and specificity of
serum miR-20a-5p in predicting Dr were 97.56% (95% CI: 0.915, 0.997) and 61.54% (95% CI: 0.471, 0.748); The
sensitivity and specificity of serum VEGF were 57.32% (95% CI: 0.447, 0.683) and 96.15% (95% CI: 0.868, 0.995);
The sensitivity and specificity of combined prediction were 91.46% (95% CI: 0.832, 0.965) and 76.92% (95% CI:
0.632, 0.875). Conclusion The serum miR-20a-5p level significantly decreased in DR patients, which was closely
related to the levels of FBG, HbAlc, and VEGF. MiR-20a-5p may mediate the occurrence and development of DR
by regulating glucose metabolism and VEGF.

Keywords: diabetes mellitus, type 2; diabetic retinopathy; microRNA-20a-5p; vascular endothelial growth
factors

2 UM JR 9% (type 2 diabetes mellitus, T2DM)J&— DR H # Il 7§ miR-20a—5p . VEGF /K728 4k , i)
Fofr D It B T R R R E AR R , BERE miR-20a-5p 25 DR &/E KR JRIHLE, LA DR
P H ) B 75 25 (diabetic retinopathy, DR ) 2A7 H & Ul ™ Bii iR P AR
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HoAbAE Mg s @6 I HURIRDIRETCHE . H BT s
W ZE S A s @A TR, ik
HU )3 52 5] 2 4l T2DM g3 ok T2DM 4L, Hip B
PE 23 i, 2tk 29 Bl R 40~75 %, P
(64.15+12.26) % ; £ ([ 2 BB IRAG By 16 46
(2017 4F R ) ) "B Wi bR ofE o ok HCIWD 3 42 ] fekt S 1A
K xR . Hodr, BPE 2060, Lotk 2249 AR
41 ~78 %, FE1(6525+11.61)% , 3HBF5E R4
PSR R . AR LR, ZREGEITFE X (P>
0.05), HA R,
1.2 FHik

KA DR B . T2DM B35 A Bt AN OGB4 {4
K it 23 IR K I 6 ml, 3 000 r/min 5.0 10 min (250>
FAE8em), EIMTE, W EWEK, o210, &
F-80°CUKFR R Rk o Horb— 173 2R FH Trizol 3511
& (RBUBH R AEAE YR A RA A 4845 15596-
026 ; HLAS : 100 ml) $2 I 75 &L RNA, TaKaRa i3 5%
A A eDNA (I 7 &5 W 17 A0 M 1 2 AR B B R AT BR
T, BT K1622 ;5 HLAK 100 Rxns) o SR FHSE AT 26
SE A W EE N (qRT-PCR) K1, 2 AR % -
1.0 pl cRNA, 0.3 pl Taq /i, 1.0 pl 5147, 0.4 pl 10
mmol dNTP, 1.2 pl 25 mmol MgCl,, 2.0 pnl 10 x PCR
buffer, 3.5 wl DEPCK; B 55 : 95CHIAEHE90 s
95°CAF 1 30 s 63°CiH 'k 30 s 72°CHEfHi 15 s, FEH
40K . miR-20a=5p 5|4 : 1E17] 5'-ATGCTAAAGTGC
TTATAGT-3', JZ [ 5'-CAGTGCAGGGTCCGAGGTAT
TC-3'; LLU6KHNZ 519 : £ 5'-CGCTTCGGCA
GCAGCACATATAC-3', 2 [} 5'-AATTTGCGTGTCAT
CCTTGC-3'. >k H 274 ik 31 55 Il & miR-20a-5p
mRNA A% F A o 55— 1 SR FH it 10C e 92 TR B 06
(ELISA) G & [ 1 rats AL R A BR A A
45 XG-E102939) il ifi i VEGF /K, %% b
SE Ak T G N 2 I (FBG ) KSF-, e L e 5 I v
PR INBE Ak i 21 8 (1 (HbA1e) 7K F- .
1.3 DRFHEITMH

DR & ABE a7 IR IS4 &, R4 DR & J& By
B Fn ™ g A M 4y Sy 38 56 B (proliferative diabetic
retinopathy, PDR) 27 ] (PDR 41 ) 1 dE 3% %H A
(nonproliferative diabetic retinopathy, NPDR) 55 /4
(NPDR4) .,

1.4 FitEHE

A b 3SR FH SPSS 26.0 i ak kL T g% R
DIF R L% (%) Fon, HRH A5 T ookt
DAIEL = A 22 (e 2 ) BT B CR P4 85, 1Y
S EO M (P, PR, OB ek 5 . Ty 2257
Brok HEC B, HE— 2 P P9 HC 5 ) SNK—q 46 56 2 x°
R U6 s A 42T FH Pearson 1255 500 R 25 19 43 47 71
Z & Logistic [MIH 43 B AL ; 23] ROC 14k ; P<
0.05 M S A G L.

&R

3 AVERFERTER FBG.HbA1Cc /K FEL 8]

3 2B R G FE M FBG . HbAlc [L#, ZS5A
Gl #E X (P<0.05); H—LPH i, DR
PRI FER T T2DM 41, DR 41 FBG. HbAlc K-
F T2DM 41 (P <0.05) , T2DM 4 FBG. HbAlc /K
B TR IR (P<0.05), WK1,

2

2.1

®1 SAWERKHERFBG.HbA1c/KFELE

1 MEPRII R FBC/_(mmol/L, Hbj}lc/(%,
[4F, M(P,,,P..)] x*5) X+5)

DR 82 10(9,12) 10.60 + 3.4372 10.01 £ 1.55"%

T2DM4] 52 6(4,7) 873+290"Y  6.45+1.08"

SR 42 - 4.99 +0.46 4.65+0.51

H/F{E -8.364 54.435 297.577

P 0.000 0.000 0.000

I QSRR AL, P <0.05; @5 T2DM 20 Heds, P <0.05.,

2.2 34AM;E miR-20a-5p mMRNA X Rk & .
VEGF 7k F Eb %%

3 40 Ifil % miR—20a—5p mRNA A %} & ik & |
VEGF /K-8, 2253 A Gt X (P<0.05); i
— WP L ES, DR 4L miR-20a~5p mRNA #f X}
F IR HAK T T2DM 41 Fxf B4 (P <0.05), VEGF 7K
-5 T T2DM 4 A XS BEZH (P <0.05) 5 T2DM 41 Ifil 75
miR-20a-5p mRNA FHXJ ik HAR T X 41 (P <0.05) ,
L% VEGF ZK-F- /5 TR (P <0.05) . W32,

2.3 A [E# & DR & & M & miR-20a-5p mRNA
3t RIAER FBG.HbA1c VEGF /K EL

PDR £ Fil NPDR 4 f& % Ifil i miR-20a-5p mRNA
FIXTFIE & FBG. HbAle, VEGF /K FLbig, 2
A G2 L (P <0.05) , PDR 4 1ML i miR—20a—5p
mRNA A X} 2 ik & /it T NPDR 41, FBG. HbAlc,

e 22 .



4214
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=2 34AMEmiR-20a-5p mRNABX RIZE .

VEGF/KELLE (xxs)
kil n miR-20a-5p mRNA VEGF/(pg/ml)
DR 4 82 0.43 + 0.06™? 194.12 + 56.85"%
T2DM 41 52 0.81+0.19Y 102.26 + 20.9527
o HRZH 42 0.98 + 0.25 65.13 £ 19.07
F{H 182.102 158.222
P{H 0.000 0.000

. OS5 HRA EE, P <0.05; @5 T2DM 40 LA, P <0.05.

VEGF 7/KF# T NPDR 41 . L33,
2.4 DR &% & miR-20a-5p 5 FBG. HbA1c,
VEGF HtE %%

Pearson 43 Hr 7%, DR B 1fiL 7 miR—20a-5p

mRNA H{%} #3585 FBG, HbAlc, VEGF £ A%
(r=-0611,-0.799 Fi1-0.545, % P =0.000) .
2.5 DR#MEZERSEZE Logistic BIIFSHTER
PLDR & A (J=1,#5=0) K [ AE &, ARG HR
. FBG. HbAlc, miR-20a-5p. VEGF Jy H 725 &,
MAZHZHE Logistic mEARA, 5 EIR, L7 miR-
20a=5p & /K P[0 R=0.254 (95% CI:0.154, 0.596)] H
DR % A= B9 ST AR 9 R 2 (P <0.05) , B DR I 72 K
[OR=2.042(95% CI:1.422,2.933)]. IfLi% HbAlec 57K
F[OR=2.307(95% CI:1.101,4.833)]. I3 VEGF 15
JKFEOR=2.570(95% CI:1.584,4.144)] N DR % 1 1
M7 FER R (P<0.05). WE4,

%3 A [EEE DR &% Mm% miR-20a-5p mRNA 3 RiXE K FBG.HbA1c.\VEGF K FLLE (x+s)
ZH 5 n miR-20a-5p mRNA FBG/(mmol/L) HbA1c/% VEGF/(pg/ml)
PDR 2 27 0.39 + 0.06 12.15+3.84 11.03 £ 1.69 22397 + 64.79
NPDR 2 55 0.45 +0.05 9.83 £2.95 9.50 £ 1.20 179.47 + 46.51
tfi -5.045 3.016 4712 3.564
P{H 0.000 0.003 0.000 0.001

%4 DREMEZNZEZE Logistic EI3SHSE
A b s, Wald x° Pl OR s
R TR
BEPR I e 0.714 0.185 14.937 0.000 2.042 1.422 2933
FBG 1.245 0.401 1.866 0.063 3.474 1.582 7.630
HbAlc 0.836 0.377 4.905 0.027 2.307 1.101 4.833
miR-20a-5p -1.371 0.113 7.701 0.006 0.254 0.154 0.596
VEGF 0.994 0.235 6.944 0.008 2.570 1.584 4.144
2.6 Ifni% miR—20a-5p.VEGF 3f DR % 4 &Y ¥ i o
M [ e ]
IfiL 1 miR-20a—5p F il DR & 4= 19 AUC 2 0.816 08 ¢
(95% CI:0.739, 0.877) , # &7 i 47 0.56, i J& ¥k Ky 06 |
97.56% (95% CI:0.915, 0.997) , ¥ 5 £ 61.54% § o
(95% CI:0.471,0.748) ; IfiL 7§ VEGF B9 AUC A 0.818 = - fff_fi) -
(95% C1:0.742,0.879) , #RWH{H A 138.25 pg/ml , UM 0.2 - lﬁg‘ma_szme
H 57.32% (95% CI: 0.447, 0.683) , ¥ 5 1k 5 96.15% 0.0 H T
(95% CI: 0.868, 0.995) ; Hk & i il AUC 24 0.892 00 0204 06 08 10
1-F¢ 51k

(95% CI1:0.827,0.939) , &1~ 91.46% (95% CI:
0.832, 0.965) , %¢ 5 Y& & 76.92% (95% CI: 0.632,
0.875). WLKEl1,

1 1% miR-20a-5p.VEGF il DR % 4 & ROC #i &
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DR & —Fj ™ H UM IF & AE, T2DM 35 K
MBERE AR, IS AR SBEEE AR, 51 AR f5
YU B AR . SRE S A, S SO0 I LA PN
20 f S BB RN AT Ak, P BUR MR AR A, B
Z4H N JE R RS i, R LR, RS i
B, HIRMALAERK TR M, S350
BREMEVE , B RN N, WA BN, FRE
W PR 55 98 FE 5 4E 1 10 ~ 15 4F HL 3 19 DR KR 2 R Ny
9.7% 1 80.0%, T A A ™ EH A AR Y, Kt
e % BRI I BH L RS LA DR Bl TR SR

MicroRNA J&— 2 K B 2 22 A% R 10 1 7
SF R O R MR G S N A T SRR R SR % RNA, B S
U mRNA 19 3E Bl i A0 BAE T, A7 0 mRNA 5§
BiEid, 2528 EY¥d B, FRHRE, 6t
I 75 5 400 DO B8 3 A il A s, Rt R ) S P AR A 2
Fl miRNAs 5 % £ ik, 25 I8 4 & o #7.
miR-20a-5p fi T 13 S YL i ff, CHEE S 53
. BRSSO IR . ARG E,
miR-17-92 J& K # A miR—20a-5p AU AT, WF5T 4R
T, e miR-17-92 3 A % BEVK 5 /0N BP9 12 440 it 3
JE . R . BRI aE I3, PLATANIA S51% 81
T IR 7N BRI S L 00 355+ miR—-20a—5p 235 I 25 [
ik, T8 miR-20a-5p F2IKAET EHE IR /I B AR P A
A M . ABFIE 4R BN, T2DM 4 [ 7%
miR-20a-5p mRNA A %F % 5 AL F X R4l , &
miR—20a-5p £ #1555 T2DM & A4 K. 4550 s,
DR 4 IfiL. 7% miR—20a—5p mRNA #H X} ik K T T2DM
ZH, PDR 4117 miR-20a-5p mRNA A%} ik # K T
NPDR 4, #275 miR—20a—5p MY 5 T2DM &£ 4 %,
WFTEES 5 DR &4, FF PLATANIA UM A o
DAL B AL 240 iE0 2 e s R DR SR I A O R I
I RRE B S EEY . miR-20a—5p BEIN I SRR S T
(1) P B2 AEL A0 B T D O R /N B P R AR
21101 B TV 1 I A o 1= A A 2R 0 g i
—BAEUE T AR RS, ARG R W ER, MG
miR-20a-5p & K F J DR & B Ry I £, UL
miR-20a-5p XJ DR ] e EL A MRVEH], (HOC T HAE
FABLA A B ff

VEGF J& —FiBE & 1, el o 45 G 148 N K 41
e R S R A2 ORI AE T B AR KR P2 AR, R

B A A A L PR A BEE A, BA
DR BB IV T8 i = B 7 ARG 45 5
7N, DR ILIE VEGF 7K T T2DM 2H Fi X} B2
T2DM 4 1fiL 7 VEGF /K~F- 155 T X% 20, PDR 2 I
miR-20a-5p mRNA A %f %A &Ik T NPDR 41, &
REAE B 9T Hi i, mBE 2 AL 2 DR B4R R EZ
—P ARWFSE LS R B R, DR 4 FBG. HbAlc & T
T2DM #1, PDR 41 FBG. HbAlc & T NPDR 4, 44
DR & M AR fL . AR R B7R, DR &
# 1Ml 7% miR—20a-5p mRNA 1 Xf % ik & 5 FBG.
HbAle. VEGF 2 HAH5E, #2785 miR-20a-5p 7] fig il
1E S0 B RN VEGF 7KF-2 5 DR KRB #. m A
S0 /0N BRI A AR AR e R RR) B £ 2

miR-20a-5p ik GE 8 o 1 ] VEGF 3820/ B AL 1] i
MBS, RSN DRATARI | i A 0 S PRI T
T 51 37 1A v miR—20a—5p 3k, 4N T VEGF
ik, Y miR-20a-5p Z M 6714, AT i 2 AR
VEGF 3k, FF 30 il W0 190 6 A= i 45 A a7k REY
RS E W, miR—20a-5p A] GE 3@ 3 171 1) I 45
VEGF &% DR (247 /E A . DR ™2 5% 1 T2DM f#
HAEAETUR, BEESARD)E R OO G ERR YT B
SRBECE PDR LT RE, (I AS BB A D AR AR ] 1
P51 1 % 30 DR 2 b 2R AR 5E ROC il £k ik
7N, miR-20a-5p ] {E A Flill T2DM £ 2 DR & 411
febr, HIEA VEGE J5 B M (8 5 & .

g LTk, DR A I miR-20a-5p mRNA #H
AR, 5 FBG. HbAle, VEGF % )40 5%,
miR-20a-5p 7 & 38 &F 8 45 0 18 A1 VEGF 4 = DR
(& B, AIAEN DR RIS bR, HET
miR-20a-5p 2 5 DR W # UIHL |, £ 7 H L2 L5
UESE

2 % X #
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