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Abstract:Objective To analyze the correlation between serum miR-939 and miR-15b expression and mi-
crovascular injury in patients with diabetic retinopathy (DR). Methods A total of 176 patients with type 2 di-
abetes diagnosed and treated in the Baoding Second Hospital from January 2021 to October 2022 were selected
as the study objects. The subjects were divided into 74 patients without DR (NDR group),62 patients with
non-proliferative DR (NPDR group) and 40 patients with proliferative DR (PDR group) according to whether
or not DR occurred and the degree of lesions. Real-time fluorescent quantitative PCR was used to detect the
relative expression levels of miR-939 and miR-15b in serum of all groups, the level of vascular endothelial
growth factor (VEGF) was detected by enzyme-linked immunosorbent assay,and the count percentage of en-
dothelial cells (ECs) ,endothelial progenitor cells (EPCs) and circulating progenitor cells (CPCs) was detected
by flow cytometry. Serum levels of miR-939, miR-15b, VEGF and ECs, EPCs and CPCs were compared in 3
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groups. Pearson correlation was used to analyze the correlation between serum miR-939 and miR-15b and
VEGF,ECs,EPCs and CPCs. Multivariate Logistic regression was used to analyze the factors affecting the oc-
currence of DR in patients with type 2 diabetes. Results The relative expression levels of miR-939 and miR-
15b in PDR group and NPDR group were lower than those in NDR group,while the serum VEGF levels were
higher than those in NDR group,with statistical significance (P<C0. 05). ECs in PDR group and NPDR group
were higher than those in NDR group,while EPCs and CPCs were lower than those in NDR group, the differ-
ence was statistically significant (P <C0. 05). Serum miR-939 was negatively correlated with VEGF and ECs
(r=—20.407,—0. 613, P <C0. 05), and positively correlated with EPCs and CPCs (r =0. 481,0. 486, P <<
0.05). Serum miR-15b was negatively correlated with VEGF and ECs (+=—0. 539, —0. 625, P<{0. 05) ,and
positively correlated with EPCs and CPCs (r=0. 451,0. 483, P <C0. 05). Multivariate Logistic regression anal-
ysis showed that the duration of type 2 diabetes, hemoglobin Alc,2-hour postprandial blood glucose, VEGF,
miR-939 and miR-15b were the influencing factors for the occurrence of DR in type 2 diabetes patients (P <
0.05). Conclusion The expression of miR-939 and miR-15b in serum of DR patients is closely related to
VEGF,ECs,EPCs and CPCs,and the expression of miR-939 and miR-15b in serum of DR patients can provide

a certain reference for early judgment and evaluation of the degree of microvascular injury.
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Il PR 46 # NDR 4 (n=74) NPDR 41 (n =62) PDR 4 (n=40) F/x* P

AR ) 60. 4548, 24 63.2848.93 62.4749.12 1.898 0.153
PR B/ 20 44/30 34/28 26/14 1. 046 0.593
BMI(kg/cm®) 23.26246. 51 24.1346. 83 23.84745. 86 0.316 0.730
Y 45 i (mmHg) 116.71421.56 118.524+20. 94 118. 37420. 60 0.148 0.863
&3k FE (mmHg) 78.62418. 50 80. 66418.76 77.69417.53 0. 366 0. 694
2 T DR 5 B (A7) 5.87+1.22 9.24+2.18" 11.38+2.92° 7 103.077 <<0. 001
HbAlc(%) 7.4141.34 9.184+1.80" 10.6542.16" 7 42.151 <<0. 001
FPG(mmol/L) 8.45+1.96 9.68+2. 14" 10.8442.32" 7 17. 359 <0. 001
2 hPG(mmol/L) 9.2642. 04 10. 9542, 20" 12.2642.75"F 24,190 <<0. 001
TC(mmol/L) 3.6240.97 3.86+1.04 3.95+0.92 1.778 0.172
HDL-C(mmol/L) 1.1640. 25 1.2540. 33 1.2840. 41 2.085 0.127
LDL-C(mmol/L) 2.29740.51 2. 4940, 74 2.524+0.83 2.123 0.123

.5 NDR 4 b#, * P<<0.05; 5 NPDR 4 [t4,” P<<0.05,

2.2 KA miR-939, miR-15b Fl VEGF /K ¥ It
% PDR 4 .NPDR 4 Ifil ¥§ miR-939 . miR-15b #H X}
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2159 n miR-939 miR-15b VEGF(pg/mlL.)
NDR 41 74 0.8940. 16 0.910. 18 220. 6834 62
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PDR 4H 40 0.56+0.10" 7 0.620.13" 7  297.60+40.18" 7
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ECs.EPCs fl CPCs WyAHCESM T M{E miR-939 5
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(r=—0.539,—0.625,P<0.05), 5 EPCs.CPCs &
IEAHSE (r=0.451.,0. 483, P<C0.05),

2.5 Z A& Logistic MIHAH1 2 BRI B & &4
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5 HEEEN SE Wald X* P OR 95%CI

2 BB R 95 72 1.247 0.528 5.576 0.018 3. 479 .236~9.793

HbAlc 0. 862 0.412 4.374 0.037 2.367 .056~5. 308

FPG 0. 447 0. 286 2.446 0.118 1.564 .893~2. 740

2 hPG 1. 060 0.362 8.578 0. 003 2.887 . 420~5. 869

VEGF 1.432 0. 643 4. 956 0. 026 4.185 . 187~14.758
miR-939 —0.054 0.023 5. 606 0.018 0.947 .905~0. 991

miR-15b —0.168 0.075 5.043 0. 025 0. 845 .729~0.979
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VEGF /& miR-939 BJ#L4R, miR-939 X Fik K F 5
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7% miR-939 . miR-15b ik BE 1% Sy . fof it & 43 105 A &
) HL 30 0 By 5 A SRk —E S %

&%k

(1] BEIC.544%, %, 5% HMGBL 78 2 BV R % A JF
R Do 5295 A2 vl R I PR 12 WA (LD . T A 245 R R 2% 2
H%,2021,38(2) :24-25.

(2] il ARG EL B 7 % . 55 W R o 10 190 JIEE o % £ 355 1f V5
A K -8 KPR b K AR WE I BT VEGF 25 9)IR 77 3%
e AL ). BRALH R . 2021,41(12) :1158-1163.

[3] YAMAGUCHI M, NAKAO S, WADA 1, et al. Identif-
ying hyperreflective foci in diabetic retinopathy via
VEGF-induced local self-renewal of CX3CR1" vitreous
resident macrophages[ ] ]. Diabetes, 2022, 71 (12): 2685-
2701.

[4] BAO X Y.CAO J. MiRNA-138-5p protects the early dia-
betic retinopathy by regulating NOVA1[]]. Eur Rev Med
Pharmacol Sci,2019,23(18) :7749-7756.

(5] XAk, B W AR, X £ 8 . 5. MicroRNA-939 7£ FR i i
R AR LR ) . By B 2 B S 4, 2022, 44(2)
85-88.

[6] YANG Y,LIU Y,LI Y.et al. MicroRNA-15b targets VEGF
and inhibits angiogenesis in proliferative diabetic retinopa-
thy[JJ. J Clin Endocrinol Metab, 2020, 105 (11): 3404~
3415.

[7] COLLARESC V,EVANGELISTA A F,XAVIER D J,et
al. Identifying common and specific microRNAs expressed
in peripheral blood mononuclear cell of type 1,type 2,and

gestational diabetes mellitus patients [ J ]. BMC Res

Notes,2013,6(1) :491-504.,

[8] ZHAO C,FEI X, XU B, et al. Long non-coding RNA
HEIH contributes to diabetic retinopathy by regulating
miR-939/VEGF axis[J]. Int J Clin Exp Pathol,2019,12
(6):2022-2033.

[9] KIM S, KANG H. miR-15b induced by platelet-derived
growth factor signaling is required for vascular smooth
muscle cell proliferation[ J]. BMB Rep, 2013, 46 (11):
550-5854.

(107 e B2 2% 2o B8 RO 2 4 23 P [ 2 BUBE IR W5 B 36 45 r
(2017 4ERO LT ] E L A B2 3K, 2018, 38 (4) £ 292-
344.

[11] rAe e 2% £ W RO 2 43 < 100 I 55 A8 2 4. W PR 8 AR 1)
T A8 By ¥R T K MR DL AR SR 2% 7, 2018, 10 (4)
241-247.

[12] BEEH, XVLL, VP A8, 55, M IR R0 0 58 95 A2 18 38 1M TR
VEGF Hl ICAM-1 /K P22 4k B 5 ik i 8 453 403 89 90¢ &R [ .
WA BE ¥ ,2021,27(17) :25-27.

(137 WIBE . 25 22, il 8%, I3 miR-106,CCL2 /K 3 5 Bl JR 7 ¥R
o 5 9 A2 o 1l B B 05 1 06 R LT DL I AR B2 2, 2022, 62
(25):52-55.

[14] 1. 2236 . BR R . 55, 135 B-2-GP 1 . Copeptin /K ¥ 5
Tl JR 9 A0 19 B8 7 S 2 A I BRIR M G R LT INAREE 25,
2021,61(25):10-13.

[15] Z=2HF 56, W, 1L ICAM-1,VEGF 7K F- 5 2 47 1 i s R
o A% 7 R R A A% 9 AR DG PE IR 5 L) ). vh AR LR fg 2
2R, 2019,21(1) :39-41,

[16] BE97 A5 3030, M Mk 58 55 fe Ak 2 4 X -3 78 W% DR s i
B8 R A A AL B e gk R LT ). I AR B2 25, 2019,
59(30):103-106.

[17] GUIF,YOU Z.FU S,et al. Endothelial dysfunction in di-
abetic retinopathy [ J]. Front Endocrinol ( Lausanne),
2020,11(1):591.

[18] SETAREH J,HOSEINZADE G,KHOUNDABI B,et al.
Can the level of HbA1C predict diabetic retinopathy a-
mong type Il diabetic patients[J] BMC Ophthalmol,
2022,22(1) :415.

[19] FHET 4B Tk, AR 2. 4 B 0 1 R A5 A8 3 A I A
FHE AL 1 21 45 1 K~ K 55 490 g 450 40 R B Y AR DG LT .
fiff 2R B 2 4 7 . 2019,31(12) . 73-76.

[20] 25515 BT, Bldr BH , 55 Bl PR 5 A0 109 JIRE o A A8 2 1t 4
WA K F  HbAle 5 DR 4 ¢ R [T]. W R IBE K
S (B 2RO 52022, 19(4) :31-36.

L2010 ARTE ALRK I AR, 45 18 AR MW R s 0 I 2 A% 50 2 s
K BB B Mk 1L-8 . CXCR1,CXCR2 23k K& X [J]. I
PRER A} 2% 5 ,2019,27(2) . 101-105.

[22] MR~ @, AIBE, B 5 5. L3% miR-27 FE M FR 9 9L 199 J5E o
A5 (P Rk R R M ELT . B BRIR AR 243k, 2021,
21(1):42-46.

[23] XU . 25 4T 72, miRNA-15b F1 K 25 4 40 i A K X 7 2
(FGF2) 7514 A= 0% PR o3 10 P00 8 95 718 68 % 3 3 % % 4L IR
JECE A A 2 b (g 2R3k [0, IR BB 3E R L 2020, 40 (11D
1055-1059.

Wi fe B 31:2023-05-30 &1 H 1 :2024-01-09)



