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126. com; ORCID: 0000-0001-8736- , [Abstract] Objective To investigate the clinical value of serum miRNA in pa-

0751 ; tients with diabetic retinopathy (DR). Metheds Totally 60 diabetes mellitus ( DM)
, batients (DM group) hospitalized in the Endocrinology Department of our hospital and
About DAI Bao-Zhu: Female,bomn in | 60 DR patients ( DR group) hospitalized in ophthalmology department at the same time
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¢ Tel ;15883769932 ; E-mail ; daibaozhu93 ¢

CecOeOC

ceo

* @1, com; ORCID :0000-0001 8736- . of the two groups .were compa_re(.i. Real-time ﬂuorescence qua.mtitative PFJR was used to
* 0751 : detect the expression levels of miRNA-451 , miRNA-221 and miRNA-200b in serum of two
¢ ¢ groups. Pearson correlation analysis was used to analyze the correlation between the
¢ s A #1:2019-01-08 ¢ three miRNA and biochemical indicators in serum of DR patients. Multivariate logistic re-
* 1[5 A #3:2019-03-10 * gression was used to analyze the risk factors of DR. ROC curve was used to analyze the
¢ ARE: ¢ guiding value of single miRNA and their combination in DR risk prediction. Results
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CEE TR I R DM patients serum biochemical index in fasting plasma glucose ( FPG) , urinary albu-
15 H (45 :15S-2C-03) 4

fEE 28 45 :646000 P JI| 4 3 117 imin/ creatinine ( UACR), glycosylated hemoglobin ( HbAlc) was lower than that in

TIRGEE Bl Hc 2% I IR 2 2% b (252 « group DR, differences were statistically significant (all P<0.05). The levels of miRNA-
) ;621000 DU 1|45 4R BT, 4B+ 451, miRNA-221 and miRNA-200b in the DM group were significantly lower than those in
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< 0841 * FPG,respectively (all P <0.05) ,and the three miRNA were positively correlated with
* Received date: Jan 8,2019 ¢ each other (all P<0.05). Multivariate Logistic regression analysis showed that UACR,
: Accepted date: Mar 10,2019 : HbAlc, FPG,miRNA-451 ,miRNA-221 and miRNA-200b were independent risk factors for
, Foundation item: Founds of Science * the gccurrence of DR. The area under the ROC curve analysis of miRNA-451 , miRNA-221
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City of Sichuan Province ( No 15S-ZC- and miRNA-200b was 0. 722,0. 823 and 0. 761, respectively, suggesting high diagnostic

+03) + value. The area under the combined curve of the three was 0. 938, which was better than
From the Clinical Medical College of + the detection results of single miRNA and had the highest diagnostic value. Conclu-
s Southwest - Medical - University ( DAL+ sfom Abnormal high expression of miRNA-451 ,miRNA-221 and miRNA-200b in serum
s Bao-Zhu), Luzhou 646000, Sichuan o ¢ php patients may be involved in the occurrence and development of DR, which can be
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. thalmology, the Mianyang Central used as a serum biological indicator of the risk for DM to develop to DR.
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Sooec0eccecoeccecoecnsncecaecceccecce hetes mellitus, DM) % % & B B IRAHERR 457 49 DR B4 % 60 6], )W A & H T ik
A AL AR, 2 a3 K8 B PCR 4 20 % % o7& % miRNA-451 .miRNA-221 .miRNA-200b &9 % ik /KT, Pearson #8 % - #F ik 5 #F
DR %% fn i ¥ 3 A miRNA 5 & A LFGARGI A K, % B & Logistic =2 4547 DR X A 69 £ B % ,ROC W & 4 #7 £ 4~ miRNA
B Z B A5 DR R TAm 69 35 F 018, R DM 488 % d i = M fo 4% (fasting plasma glucose, FPG) & & %& &/ ILET (urina-
ry albumin/creatinine, UACR)  $#4t f2. 42 & & (hemoglobin Alc,HbAlc) ¥ % /& F DR 4, £ FH A 5t $ E XL (¥4 P<0.05);
DM 48 % miRNA-451 miRNA-221 & miRNA-200b /K-F 38 24&F DR 48, £ F-H A%+ FEXL (4 P<0.05) ;DR % F ik
3 # miRNA 4-%]%5 UACR.HbAlc % FPG 2 EM X £ A (¥ H P<0.05) , =22 MMELZEMELAZ(HHP<0.05)., $HE
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PR 75 40 ) i 75 ( diabetic retinopathy, DR) f&
HATEBAE N (20 ~65 %) WL T A B iy 3 22 )
PR 0 = 4 LA 00 90 5 €, 25 L i 20 R Y
1ML~ 4% ¥ Jis J5#: 2% ( blood-retinal barrier, BRB) fE % BH. 1|
L A A 228 R AT P 9 S0 240 L 5 00 1) 248 L g 2 7
Py AT OR3P RN SO0/ A0 Do) J5 90 7 248 i A1 b 2
WA o KU e L X I RS ol 1 R e
BRI 52 7 3 BRB KA Y JC 5 . BRB K i 4 1
o 0005 PR R i 45 490 50 T 30 00 0 g I i
DR (#EES . DR (& WLk & — 2 R Ve
P, A BITEIESE, V72 5 m U6 & AH DGR AR 1 2
PSRN 2 5 HAR Y SRR R B K
JE4AS RNA 7E DR (1) ALl b 3 BB AR AT, e
ity RNA (microRNA, Bl miRNA ) Ji H 57 5| 5e 73,
miRNA JE—Z40 11 (21 ~ 23 DA IR) = RS
PIUE RNA R I (AT o SRS 1 37 -
AERIPEIX (37 -UTR) R FC X454, 1755 mRNA [ fig 5%
R AR EE N ERE . AR
W miRNA 2500 0 JEE A M A 38 2 S AL 72 L)
S5 DR AHSCHETAE NETE Bt #E o (R, DR A8 I
7 7776 2% miRNA451 . miRNA-221 . miRNA-200b
S 2k o BRI, HAE DR AL A I PR 3 S i
RIERIEE BT T T LU

1 #REFE

11—t PR 2017 48 1 H = 12 a4k
AT IR B IAYT [ B4k 2 Z04 R ( diabetes mel-
litus, DM) g% 60 5] K2 IR BHE B2 7457 H9 DR H3% 60
19 (4EH44E % DR 54 4], 384 4 % DR 6 f4i] ) 44 A AHF
Fo DM ZH R S5 4 5 10 A 1 411 52 £ DM 2
Wb G ARRUE : DR 41 BR % 2 B AT b 1
[ G R 8 e 5 e MRV I A 1 A 4, 45 & DR
I RIS IRE " o HEBRRUE : B I IR B P 43 9
P AR PEEITE RS, A
P 75 1 IR 6 At R 3 0 2, 22 R v L &
P, DM ZH %, 55 29 4], % 31 f4i]; 4E % 35 ~ 81
(63.5+10.1) % ;DM 2 10 ~25(10.9 +11.5) a,

DR 4 8 & v, 55 32 ], &z 28 fil; 4F i 40 ~ 85
(65.2+10.3) % ;DM Ji 2 10 ~25(15.4 +10.2) a,
DM ZH 71 DR 2H [8] 55 Lo #h ji b AR b A 22 R 05
TR (2 P >0.05) . ABFEAABEAE B ZE 0y
S IR A 2 R 2 8 g R 2 15

1.2 Ak

1.2.1 #RARRE A28 558 8 h jGHiszi:
Hi kI 5 mL, £ DU L RPiE, 4 °C (3000 r -

min "' B0 15 min, 1358 13 4 [ 3R AR (36
L MCO600 ) Kl 84 2 M I  fasting plasma glu-
cose,FPG) & JIH [# % (total cholesterol, TC) . H i =
fiti (triglyceride , TG ) iK% & 5 25 11 J1H [ % (low den-
sity lipoprotein cholesterol , LDL-C ) | fJL lif- ( creatinine,
Cr) Il JR Z % (blood urine nitrogen, BUN) , Bt it 1
bR A & A/ L B (urinary albumin/ creatinine ,
UACR) Mk 12175 19 ( hemoglobin Alc, HbAlc) , fif
PG &4 A b 57 m BB A BR A A 5™
A i BN 2 U B A A TR

1.2.2 miRNA £E AHF55 % A miRNA Purifica-
tion Kit 3570 & (FE A 20) #EATHEE, =R T ff R
IMYEFE &, B 200 WL I FE &b, A S f5 AR TRi-
zon Reagent [ WAT HHE I IRE G576 42005,
B0 S min, R ZICKAHTEOE A 173 8
IKCE, A, PEAE 2 o m R B AR RS Hoim A 700
pL Buffer RWT 825,00 J5 3 4 I W, 8745 W B A RS
(Spin Columns) HfIIA 500 wL Buffer RWT .05 J5 5]
PR WL, T A 2 IR, ) A% B A W B AT o LA AL A
30 ~50 pL RNase-Free Water, B .0 5 K5 I £ 31| 11
RNA 472 - 80 CrkAf -

1.2.3 ERZHFEEE PCREM HHE miRNA cD-
NA Sythesis Kit 9% szl & 130 B B AT S 20 E
£ PCR ( RT-PCR) #: ], RT-PCR ¥ ( Bio-Rad 1 ’k
T100) 4% H B B 7 B, 0 45 4:95 °C 1Az 10
min,95 C A5k 10 5,56 C 1 min, 3 40 NMEIR, ¥t
miRNA (% 2 5% 5% 5| %) F1 RT-PCR 4" 14 541 (57-3")
(PCR AU RS 1B ) 51490 L3R 1, miRNA AHXT
FOREH 2R BREA T AR SR 3 IR

&1 3|9ER
EIk/E 51975
M2 U6
EEFES Y 57 -GCTTCGGCAGCACATATACTAAAAT-3’
RT-PCR 5% 57 -CGCTTCACGAATTTGCGTGTCAT-3’
miRNA451
JEEE5 ) 5’ -GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACACTCAC-3’
RT-PCR 5% 5’ -AACATTCAACCTGTCGGTGAGT-3"
miRNA-221
JEE R 5’ -GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCGCGTA-3”
RT-PCR 3|4 5’ -GCCATTACTTTTGGTACGCG-3’
miRNA-200b
EESES | 57 -GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAATCT-3’

RT-PCR 5|4
B Tl PCR 519

57 -GCACCTGGCATACAATGTAGAT-3’
5’ -AGCAGGGTCCGAGGTATTC-3’




- 782 - http .//www. ykxjz. com

R R B e 201948 5394
Rec Adv Ophihalmol

$8 4
Vol. 39 No. 8 August 2019

1.3 SitZa8  SRA SPSS 20. 0 FAFHE 748112
O3MT o ANFEIEF A IE A0 A MR F Y50 = bt 22
FR AL IA] HU R ST AEAS ¢ K856, >Rl Pearson
253 HT miRNA 5 i 7 AE AL 38 b5 22 (] A e, 21
% Logistic [a]IH43#F DR &4 &K I &, ROC i £k
43HT miRNA X} DR ()2 Wi th . KK fE: a =
0.05,

2 #R

2.1 MABRFEMFEAKEMLIEIRILE DM 5 DR
PIZEL T A LT A= A i B A T 45 2R s, 4L IA) TC
LDL-C TG Cr [z BUN JK-F-22 5 By e it2e 1 3 (3
A& P>0.05),1f] DR 41 UACR .HbAle }z FPG 2B i,
T DM 4L, ZE R A S (B P <0.05) .
W2,

®2 WAREMBRKRENIEIRILR

(xxs)

5 DM#4i(n=60)  DR#i(n=60) fH P
TC/mmol - L~ 4.27:1.12 43139 0.391 0.697
LDL-C/mmol + L ™" 3.28+0.62 3.36£0.63  0.701 0.485
TG/ mmol - L~ 1.46 £0.31 1.51£0.39  0.777 0.438
Cr/mmol + L™ 60.86 £7.96 61.53£8.82  0.437 0.663
BUN/mmol - L™ 5.46£1.36 5.57£1.39  0.438 0.662
UACR/mg - g~ 13.38 +4.93 32.25£8.63 14706 <0.01
FPG/mmol + .~ 7.49 0,93 10.23£1.45  12.321 <0.01
HbAle/% 6.26 0.6 7.41£0.87  8.202 <0.01

2.2 WAREMFF 3 miRNA RIEKFELRE 3
FIAYE miRNA A5 A5 5 £ 70 4, DM 20+ miR-
NA-451 miRNA-221 & miRNA-200b 7K+ 85 A% T
DR 4, Z R A G2 L (P <0.05), WK 1,

» | P<0.05 g 3 P<0.05
I P<0.05 Ie 25 ‘
X C ' ' p t — X =
Ry ® % Ehed”
= = 20 - - = N o
juung — i
0 3 N o == N0
3 D = -1
E E 15 —_—r m; mcsce :]: "
R s
Ly ==
0 ® ; . ©
DMZH. DR DMZH DR DM DR#

E1 FAMFEF 3 F miRNA RiXKFELE, A:miRNA451 XA E ;B miR-221 AHXf 3Rk & ; C: miR-200b A X} 35 5

2.3 Mmi#ES 3 # miRNA 5 £ I5HRa9M8 K%
Pearson A ¢ M 43 A 45 2R W7, DRZ1 B8 35 1L 7 4%
miRNA 5 UACR . HbAle & FPG 5L 1FAH: (K
P <0.05) ,miRNA451 5 miRNA-221(r =0.402,P =
0.022) . miRNA-200b (r = 0. 768, P <0.01), L &
miRNA-221 5 miRNA-200b 2 [] (r = 0. 698, P <
0.01) HE R IEAH R KR, W3R 3,

x3 IMFH 3 miRNA 54 ISRA0E XM

sk miRNA-451 miRNA-221 miRNA-200b
r {4 PAY r{l P1i r i P
TC 0.078 0.296 0.038 0.536 0.059 0.446
LDL-C 0.081 0.269 0.112 0.104 0.163 0.087
TG 0.057 0.474 0.089 0.278 0.045 0.528
Cr 0. 105 0.125 0.058 0.413 0.093 0.229

BUN 0.048 0.519 0.065 0.332  0.052 0.483

UACR 0.681 <0.01 0.386 0.032 0.865 <0.01
HbAlc 0.576 <0.01 0.635 <0.01 0.416 0.012
FPG 0.674 <0.01 0.763 <0.01  0.893 <0.01

2.4 %[AZE Logistic B354 DR K £ HI B E &
X PR 2H 28 35 13 AR AL FR B A0 miRNA #5472 1 &
Logistic [0 IH 43 #f1, 4% 5 . 7x, UACR | HbAlc , FPG

miRNA-451 miRNA-221 % miRNA-200b & DR %
AL fER N R . WA 4.

#x4 %A= Logistic B394 DR X & B K H
=

Bt B A SSE  Waldff ORf§ 95% (1 Py
UACR 0.432  0.186  6.584 1.548  1.056~4.356  0.032
HbAle 0.325  0.128  4.82 4155 1.025~8.862  0.015
FPG 0.871 0.368  10.265  2.436  1.364~9.545 <0.001
miRNA451 0.657  0.254  10.574  3.542  1.632~6.752  0.012
miRNA-221 1.321 0.586  8.565 1.052 1.017~1.069  0.005

miRNA-200b 0.895  0.751 9.635  4.230  2.893~7.685 <0.001

2.5 [MiEd 3 f miRNA B =IRE &% DR §9i2 B
ME X miRNA451 .miRNA-221 & miRNA-200b ik
11 ROC &M, th e T #4551 4 0. 722 ,0. 823
J0.761 , HAARE 2 W . LA%S miRNA Sy 548
ST Logistic [ IFFEH] y = —12. 066 8 + 1. 460 85
X, +1.387 97X, +0. 332 92X, , X, = miRNA451 X, =
miRNA-221, X, = miRNA-200b, i & T 1 ! &
0.938, KT B — 4 I /£ — miRNA A9l <& F i F2L.
WS,
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%5 37 miRNA X =Bk & %t DR BiZHTHE

Bliehz ROC [ T iR SRl A E R/ % RS/ % W/ % BH P B % B P T {1 %

miRNA-451 0.722 1.86 61.02 82.50 71.62 65.32 77.92

miRNA-221 0.823 16.32 71.19 85.00 78.10 74.50 81.69

miRNA-200b 0.761 1.65 81.36 72.30 76.83 88.46 65.20

e 0.938 - 93.22 77.50 85.36 80.21 90.51

3 i FE, R 1 T A TR AT Y SR

DR fi =2 52 A0 R AIE S 3 LA 400 2 400 OO s A 1t 4%
ARG, SR A AL IEAERIBEIE R
PR, /NSRS RNA 43176 1055 DY B2 200 it & 240 it
SRR Sl IR R F B MVE M . 75 DR
LR 2 & B R IS 80 ANy T RNA Kk
IR ,6 Pk R A, HA A BEsE 5 DR &Rk
JRAEAERIEHE L /N> T RNA A] 5 15 miRNA
R TRV b 3L PR ek, DA 5 200 Jif B8 7 0 ik
LAY P R 8 A Sl 9 A A A A R R, 7
DR (1 & A K S 2o 7 v AT REAF7E & — Pl ok 2 FhRp ik
(A IALE miRNA ki, o] LIAE b —Fof i AR A
PEJ R DR

AR AR B R, DR 414 miRNA-451 miRNA-
221 &% miRNA-200b % DM #4{8  F} 55, B ix 3 Fh
miRNA 7E DR 4183 ML o 5 s R 05, il ag 540
W S AR A e . A RTINS 1 i
PR, P (0 2 F 2 20 b miRNA451 35 5
WIE . TEARBFSE S, DR 415 35 1L b FPG B B
=T DM 4, 5 b8 RAHAF . st RE/6A 4 g 5
BEESE! ) T miRNA4ST /KOE )5, 40 i 5T 7% 1
B R, BRI BT N 50 I BRE 32 23
il , AT BELRSHIE A4 B A T i, BB R 7 miRNA-451 3%
A AR DR (9 & ARG H, BA B R,
miRNA-221 3 3o 76 1ML PN B2 200 i v o i e ik ok 2
Puiid: P B AR To/E A . miRNA-221 25
i) c-kit( B4 P 752 440 ), HLAE 9 R 40 40 i B
AN S L 5 S B Y, P B 4L 200 6 2 i 7 P B2 4
JIL AT TP 200 iR, SRR g AL A 20 I . 7 7R LB ) 2R
Bi T, miRNA-221 J&7E A JBF bk 9 B2 20 B v i 1
‘B REA Rk & X e-kit B A% HUVEC 3288 11
i Pk, 75 DR YIS P B A R T R
MHIVER . Ak, miRNA-200b 38 & 3635 T BT Ak
FEDH L B 4 00 o9 40 A S 0 T R AR Ak
IESVE R o SR AR B0 3 in ] 5 350 48 P 3 D R
W SR T A TG, 208 T O B A6 L A PN B AR K R
(vascular endothelial growth factor, VEGF) 7E PN 9 i
R F BN, Li S5 4R 18, miRNA-200b Fl
VEGF Z [AIf77E BB 1 A 26 56 22, Xt DA 573 — 4l
TEERH VEGF 7] g2 miRNA-200b 83k . A i,
miRNA FJEFE DR [ & 5 K Jad 7 vp Rk 4 25 T B2
Ve, K  miRNA451  miRNA-221 &% miRNA-200b
FE LI H 10 238 K F, 8 B F X4 DR &5 ML 1) F

AL &£, UACR . HbAlc ,FPG . miRNA451 |
miRNA-221 & miRNA-200b J& DR & A= 1 20 57 1
K £, H& miRNA 43515 UACR \HbAlc .\FPG 2 Ja] &2
IEAHRRR, A Z MW R IEA R, $mixX 3 F
miRNA AT B 5 DR &A= A& 8 b FLARIm 879 48 %% YT A
*, I, miRNA451  miRNA-221 J miRNA-200b
AP 2 AT R & DR 1 i 0y 45 5, B
5 R R F AR, S SR A 80 P it 42 ) i 2 e o
AWFFEH 3 Tl miRNA ROC {20 R B 1, =&
A5 A DU A TEAS 0 (B0 T BRI miRNA A5

25 Lk, DR B E A7 75 4 1T H miRNA451
miRNA-221 % miRNA-200b [ 7 % 5 £ ik, X 4
miRNA AJ 825 1 DR Wy &4 & it fe . B, I
Y miRNA451 miRNA-221 £ miRNA-200b ;i A]
PIEy DM 5 ] DR & J& i — R i AR =2 A X
R PEAh AR Py 2 46 A, A 9200 DR[ B 40 11 )y 0 B 40
TR B R A5 7 .
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