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The relationship between serum miR-29¢, bFGF levels and diabetic retinopathy

HU Qiang, LUAN Lan, LIU Zhenkai

( Ophthalmology Department, Shiyan People’s Hospital & People’s Hospital Affiliated to Hubei Medical College, Shiyan, Hu-
bei 442000, China)

[KEY WORDS ] type 2 diabetes; retinopathy; microRNA-29¢; basic fibroblast growth factor

[ ABSTRACT] Aim  To investigate the relationship between serum microRNA-29¢ ( miR-29¢ ), basic fibroblast
growth factor (bFGF) levels and diabetic retinopathy ( DR). Methods 154 patients with type 2 diabetes mellitus
(T2DM) were selected and divided into DR group (n=65) and NDR group (n=89) according to whether they had com-
bined retinopathy or not, and another 64 physically healthy people were selected as the control group during the same peri-
od.  Spearman correlation analysis was used to correlate serum miR-29¢ with bFGF levels in the DR group.  Multi-factor
Logistic regression was used to analyze the factors influencing the occurrence of DR.  ROC curve was used to analyze the
diagnostic value of serum miR-29¢ and bFGF levels for DR. Results Serum miR-29¢ and bFGF levels gradually in-
creased in the control group, NDR group and DR group ( P<0.05). Spearman correlation analysis showed that serum
miR-29¢ was positively correlated with bFGF levels in the DR group (r,=0.593, P<0.001). Multi-factor Logistic re-
gression analysis showed that disease duration (OR=1.132, 95% CI. 1.046 to 1.226), glycosylated hemoglobin Alc
(HbAlc) (OR=2.021, 95% CI: 1.499 to 2.725), miR-29¢ (OR=2.113, 95% CI. 1.132 to 3.943), and bFGF
(OR=3.808, 95%CI: 1. 178 t0 5. 304) were independent risk factors for DR ( P<0.05). The ROC curves showed that
the sensitivity and specificity of miR-29¢ combined with bFGF for the diagnosis of DR (76.92% and 83. 15% ) were higher
than those of miR-29¢ alone (64.62% and 78.65% ), bFGF (75.38% and 60. 67% ) diagnosis. Conclusions Ser-
um miR-29¢ and bFGF levels are significantly elevated in patients with T2DM, which are closely related and jointly in-
volved in retinopathy development. ~ Combined detection of serum miR-29¢ and bFGF levels can improve the diagnostic ef-

ficacy of DR.
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2 BB R IE (type 2 diabetes mellitus, T2DM ) J&
— T LA T Ay 3 SR A AP | i
PRI, AT 51 K 2R IF e 4 B s 1L IO JIEE305 22 ( dli-
abetic retinopathy , DR) A H: 4 W™ 8 I A 4E , J& B &
BTN B e WA o i DAL ™ R )RR A AR T BT
= RIS DR HA EEE X, B
T DR AR A B R, 5 AAE SN T
AEIMAE AR 4RSS A G, /)y RNA (microRNA,
miRNA) J&—2 3B 4% RNA 43F, T 25 5Lk
M sgsE TR P TSR R e ad AR T 2 IR K
A5 miRNA A H VI HKEARD . miR-29¢ K miR-29 &
TR B s 2 5 T L2 e fb o #2, weit:
AT YE 241 it A K R ¥ ( basic fibroblast growth factor,
bFGF) J&— M Z IR K 7 AT SR B A 2253 24
EPEVE R, TR AN A, AR R A i TR
AT AT DR B ML miR-29¢ \bFGF /K748
b, BRI DR ARG

1 APFFE

1.1 —fE&EN

HI 42 AR E BT 2019 4 1 A —2020 4
6 Fl Wity 154 ] T2DM A4, H 5 5 105 ], % 49
], 4 40 ~ 83 (64.29+7.87) &, 4K Jii 3¢ # (body
mass index, BMI)17 ~28(24.51+3.08) kg/m’, # 4
B AL R & 42 4 DR 41 (n=65) f1 NDR 41
(n=89), D AARE . (1)T2DM £F & E 2 & 8 7
B i 5 8 (2017 £ ) )7 B Wi AR 5 (2) DR £ 4
(R EBERENFNER T IERK LT 8@ (2014
EVY B B g — R R RN R R A, I
M JE R A DA T 1F L o A, /D R R
BH AR S N, B M E TR, A4
FE, B HE R AR L, 3k ARG 2 A AR R R
K BIE WA DR; (3) BH K EJEH AR
(IR REH; (5) NIRHT KRB XA K EBT
#H, HRARE (1) A MBI RRFH; (2) &
B (3) B RMEFHINA; (4) A BERRMERREH;
(5) " EAF Bk, HHE /DR F <30
mL/(min - 1.73 m*) ;(5) & & JE & dufg 0 7
Uioh B RmAE ., oI W 64 Bl R R
HABUE, AFEREREE R LM,
1.2 —fEaERE

BB T2DM B — 7R, B Al B K

Fe AR R E R R R AR, WA
HNBEREERZ MMM, IL% 2 E R4
AU480 4 H 20 4 1t 2 AT BUII E % BE o ( fasting
plasma glucose , FPG) A% X, f 2T & & (glycosylated he-
moglobin Alc, HbAlc) | % fH [E B (total cholesterol,
TC) . H i = B (triglyceride, TG) . % % £ fif & & f2 &
% (high density lipoprotein cholesterol, HDLC ) | f& %%
JE A5 % & fB [ B2 (low density lipoprotein cholesterol ,
LDLC) A& F,
1.3  M1F miR-29¢ bFGF 7k FEME

K& T2DM & N JE 5 K B A st B4\ g % K
6 mL % ff # fk f1,3 000 r/min % & 10 min, % % i1
F, AN, BET-80 CAEFHH, Hd—f
TRIzol W7 & (R X # Z# £ WA AR A, 5
2 .15596-026; #, 4. 100 mL) 2  f1 % ¥ RNA,
TaKaRa R # F X f| & (MM & E R A AR A
7, 4% 5 . K1622; #LH%: 100 react) 3 4 fk cDNA, fr
A miR-¢ 547 /7 71, I # 5| 4 & 5'-CCAGCGTGTAG-
CACCATTT-3', X 1 5| 4 % 5'-AGCAGGGTCCGAGG-
TATTC-3', S0 790 2 & A R B A1 4 95 °C 90 s
(1 /MEFR) 95 °C 30 5,63 °C 30 5,72 °C 15 s(40 M
), W U6 A AIE, IE 5] 4 A 5'-CTCGCTTCG-
GAGCACA-3', 1] 5] 4 %7 5'-AACGCTTCACGAATTTG-
3R AR R R B A R R CL 2 R v
miR-29¢ Mt &k B, & — 0 B A K& R
bFGF A, K 7| & b LB At £ A BOR IR 7 48
BE, BT B 1 FE A 4% IR &0 WA B #E4T
1.4 WEigHR

H %% = 411 %% miR-29¢ \bFGF /K F, 247 DR 4
1ML miR-29¢ 5 bFGF A #y 48 X #£ F1 DR & 4 By
% B %, H B % miR-29¢ \bFGF AP %t DR # %
T 8
1.5 ZitEaE

2 SPSS 26.0 Fiit 5 H 4, 3B KL B
fE SRS, AR BT X BB EAQA
ZFHIHERHU xvzs T, AR KX ¢ &
B, ZAB B AR EEE T =25, 408 FH A
12 & A Bonferroni 2 IE ; 7 & 2~ i 8L 7 = £ 5F 1t &
FERF LA o AL B An I Bk s, T AL AR AT Z A
T, % 411 tLERAT H A B, 41 18] 7 7t 3 K Al Bon-
ferroni A% 1F ; #8 % M 4 A7 5K JH Spearman # 5 447 ;
% Fl % Logistic [F] 744 DR & 4 t % "5 & % ; ROC
#1 4 2T 9% miR-29¢ \bFGF & F %t DR % Wi 4
B;P<0.05 H =R HAITFEL,
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2 % =B R 2. ZHBRAX K ME miR-29¢ bFGF 7K FE3TLL
Table 2. Comparison of serum miR-29¢,
2.1 ZHMRINFE—RERLLE bFGF of three groups

FHE BATATIERE(P>0. 05538 1) o XHRZH 64 0.98(0.92,1.04)  28.43(18.89,36.26)

. NDR# 89 1.13(0.96,1.27)" 41.47(33.44,49.12)"
R1. ZEHARTER—H/ERXTLE ( ) ( )

Table 1. Comparison of general data of three groups DR 41 65 1.46(1.10,1.65)" 51.31(42.73,61.00)"
SreH Bl B/ AR/ BMI (kg/m?) H 51.610 79.789
X HE2H 64 44,20 63.68+6.85 23.68+3.02 P 0.000 0.000
NDR 41 89 62/27 64.846.58 24.26+3.08 T :a Sk P<0.05, 5T IR2H oA ;b 4 P<0.05,5 NDR 21 Mo,
DR 41 65 43/22 63.52+9.37  24.86+3.08
X/F 0.151 0.707 2.392 90 r.0.593,P<0.001
P 0.927 0.492 0.094 -] e
2.2 I miR-29¢.bFGF 7k F ER
DR 411fi{# miR-29¢ .bFGF 7K B i & F NDR L sk
S LL
AT B2, NDR 2 I 7 miR-29¢ . bFGF 7K - B i <
s r @ [ ]
R ZH (P<0.05;32) . °e y=15.99x+29.49
2.3 DR A& miR-29¢ 5 bFGF 7k LM 151 , Re=035%
Spearman AHICHE /AT 7%, DR 4L 175 miR-29¢ 0 ! R.29 2 3
miR-29C
5 bFGF 7K F-EIEA X (r,=0. 593 ,P<0.001; /& 1),
2.4 DR 45 NDR H—iBa 5ttt 1. DR A5 miR-29¢ 5 bFGF 7K FH
HEMEHSRE

DR #H % 72 B 2 K T NDR 41, FPG . HbAlc,
LDLC 7K~ i1 Ji & 2 {8 be 431 B & &5 T NDR 4,
HDLC 7KFB S T NDR 4H ( P<0.05;% 3)

Figure 1. Scatter plot of correlation between serum
miR-29¢ and bFGF in DR group

% 3. DR A5 NDR A— & #3T Lk
Table 3. Comparison of general data between DR group and NDR group

i H NDR %4 (n=89) DR 41 (n=65) X/t/ 7 P
B4/ 15 62/27 43/22 0.129 0.719
FE 5 64.84+6.58 63.52+9.37 0.562 0.574
IR (kg/m®) 24.26+3.08 24.86+3.08 1.587 0.112
SR/ AT 14(9,18) 17(11,23) 2.787 0. 005
AR S/ [ (% ) ] 13(14.61) 12(18.46) 0.140 0.522
RIS/ [ (%) ] 5(5.62) 6(9.23) 0.295 0.587
FPG/( mmol/L) 8.02+2.72 11.24+2.41 7.618 0. 000
HbAlc/% 8.60(6.68,10.28) 12.11(11.12,13.42) 8.017 0. 000
TC/( mmol/L) 5.21+1.35 5.111.33 0.485 0.629
TG/ ( mmol/L) 2.27+1.03 2.32+1.39 0.278 0.781
HDLC/ (mmol/L) 1.43+0.29 1.31+0.30 2.467 0.015
LDLC/ ( mmol/L) 3.23(2.47,4.07) 3.84(3.23,4.31) 3.108 0. 000
2RI/ L% ) ]
i/ R 2y 13(14.61) 12(18.46) 0.410 0.522
T RN 24 28(31.46) 28(43.08) 2.190 0.139
5 35 1 OEL 4 77 9(10.11) 12(18.46) 2.224 0.136
— H UK 17(19.10) 10(15.38) 0.359 0.549
o WH T B 751 25(28.09) 20(30.77) 0.130 0.718
T iRk 12(13.48) 11(16.92) 0.350 0.554
AN a2k 35(39.33) 24(36.92) 0.092 0.762
Ji by 2= 24(26.97) 32(49.23) 4.360 0.037




1056

ISSN 1007-3949 Chin J Arterioscler, Vol 29,No 12,2021

2.5 W DR REMZEZE Logistic BJFS 7
PIRFE( =10 #=1,<10 4£=0) .FPG .HbAlc,
HDLC .LDLC S R (& =1,7=0) .miR-29¢,
bFGF & A A8 & &5 &4 DR IR (E=1,E=
0),Z M E Logistic [71IH 7 #7 .7~ , 7 #2 . HbAlc,
miR-29¢ .bFGF } % = DR 37 fE B R (P<

0.05;%4),

2.6 I miR-29¢ . bFGF 7k F3F DR B2 BTN {E
ROC ik @78, miR-29¢ 5 bFGF Bt 2 DR

g AUC B 2 K F miR-29¢ bFGF 2 W7 (Z=3.181,

3.340,P=0.002.0.001) , R BE FF 5 S m T4

Tebr A2k (R 5 T 2) .

F 4. %M DR & £/ % EZE Logistic B35 7

Table 4. Multivariate Logistic regression analysis of influencing factors of DR

A B S.E Wald x° P OR(95% CI)

P 0.124 0.041 9.334 0. 002 1.132(1.046 ~1.226)
FPG 0. 445 0.122 2.278 0.098 1.560(1.229 ~1.981)
HbAlc 0.704 0.153 20.292 0. 000 2.021(1.499 ~2.725)
HDLC -0.358 0.937 0. 146 0.702 0.699(0. 111 ~0.985)
LDLC -0. 469 0.919 0. 260 0.610 0.626(0.103 ~0.992)
i I % 0.110 0.214 0.264 0. 607 1.116(1.034 ~1.696)
miR-29¢ 0.748 0.318 5.518 0.019 2.113(1.132 ~3.943)
bFGF 1.337 0.598 4.991 0.025 3.808(1.178 ~5.304)

% 5. % miR-29¢ bFGF K E 3 DR B2 B &
Table 5. Diagnostic value of serum miR-29¢ and bFGF levels in DR

Ei=Lo AUC(95% CI) ARSI BT R/ % FES B/ %
miR-29¢ 0.716(0. 638 ~0.785) 0.433 1.31 64.62 78.65
bFGF 0.720(0. 642 ~0.789) 0.361 43.24 ng/L 75.38 60. 67
miR-29¢+bFGF 0.884(0.823 ~0.930) 0. 601 76.92 83.15

T 25 HAL SRR A TE T,

1.0
0.8
0.6
#x
&
K 0.4
—— miR-29¢
0.2 ——DbFGF
—— miR-29c+bFGF
0.0 | | | 1 |
0.0 0.2 0.4 0.6 0.8 1.0

1-HBRE
B 2. [1i& miR-29¢ . bFGF 7k Fi2 i DR & ROC %k
Figure 2. ROC curve of serum miR-29c¢ and bFGF

levels in diagnosis of DR

3 47 g

DR J& T2DM & UL H /™ 5 f0 i 48 I & RE 2 —,
T KT OB A OB AR S LI T
TR KT 22 HBH 28 A0, 5 | JR T 40 2 i i,

AR A E N AF S B0 I B I A N K 4
(vascular endothelial cell, VEC) 55 3458 FlI £ 4k 4k,
S B B A= i 4 TR ﬁl’iﬁ’”tﬂﬂﬂ):iﬁ/\ﬁﬁ%
PRI RS s 1l , B 2 T, R S
/gitvﬁ;féﬁ@%,ﬁhﬁﬂﬂ%ﬂlu/\ﬁﬁmﬂﬂﬁﬂﬁ
¥ MR e R ), DR R A= 20T [l & i 72
FER TN, 5 AR RE AN 9. 7% ,10 ~ 15 4F K
%R 80% Bl AE JLAFER H [E T2DM A% SRR 2L 1
K DR LA RWFF T E Hmrxt T4 4
DR =253 2 3% 385 4R ) 51 AL I ROt S BEVR T,
AT PR AR LD RE , {H TS B A D AR R) R, A2
K BREis 30% 1 LR 4R R R AR O R,
XTI DR PG A EEE X

miRNA == 23 o A 30 1l o I B PR 30k, B
AL SFME BE5E &I, /)N BRI B A2 e 24
miRNA ik | A LR AL e h iy 3R 58, Hob R 43
RRREERIE ) Satari %S LB, BN S
PRI R Az 148 /N BRUSsHe 1fi 4 ) B A2 AR 7 B
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miRNA E5 26351 3 Ff miRNA iR 2635, $27m I 55 5
A5 miRNA 5 FRIAA &, miR-29 7 T AL AR
123 1 7q23, H ZK % R A A miR-29a/b/c,
Massart 255 BF 98 38, T2DM 52 3 B 8 L H miR-
29c FR B LA, RO R I 2R 0] AR A M R I A
W, i %35 miR-29¢ 7] 551k R B E {5 5. Roggli
A5 R P R DR RS AR AT P 1 ) /N B, A B
miR-29a/b/c Fih W i b, iff — 20 A Wit £k
miR-29a/b/c £ 5E M0 JE & R 5 S MR A $20K
miR-29¢ 5 T2DM & £ % YA . Shao %51 B 5%
KIL,UTER miR-29¢ Fik )5 v i MR 5/ - BB R Tk
AR 1 /B AR 2R R U0 B s ' e KRR
BT AE AL AR $278 miR-29¢ 2 5 B WELF4E4k, T
YA T 2 ko DR 3 2 B R B, A b 28 3 HE
miR-29¢ Al REiE L AR RS 5HMEA 4k, =5
DR &4, W5 8", DR B MLTE miR-29¢ ik
WARTE HED 3 F ik miR-29¢ 25 T DR kRN,
AFFEEE R R, X IRZH NDR 44 DR 41 Ifil 7 miR-
29¢ KB T (P<0.05) , £5 & ik o8 e,
L8 miR-29¢ WHES DR KA XK, E—H0i i
7, miR-29¢ 2 DR &AL B3l 7 fE B I & (P<0. 05)
U] miR-29¢ 5 DR LA K, HEIA X miR-29¢
5 DR ()RR E R, v e miR-29¢ i 1 K Ff
WS 54 A 44 A G, R 2R L2 DR
KA BIARAS R T miR-29¢ B WEE IS K55
AR T AE S miR-29¢ 1 i 1A 9
BEMSEMSE DR RAEAX, /ML HGE B
AU miR-29¢ TTRETE DR 37 2E i 45 1 o Fe v ok
FEAE 8 0 AR IR A AL

e K= A IN= R G ENEE Y NS S =28
O i A 4 0004 P Bz 40 G S % fie R i 4
W ARk S E GRS R IS I T 1 S A
2B 2R AT EEE ) bFGF & —Fp B A Hm 5
AV T 2 L R AL A K PR T e IRz 2 A
UL €2, 28 I 1 200 5 22 o 00 O 4 45 R, A AL )
FEE (8,25 1 B 20 M A PN R A i ) 22 B e R i
o S 60, 28I Bz 440 T I A5 PN R AN LA 22 43 B4R
RS, 17 T LA N B2 406 = 2 Fh R 7, 3R
BRI, O T2 2 T 40 i 45 P B 40 B AT RS T
JE TS o, e b A i A A A P R AR R
Tk H T C A R 0 8 e 5 2R R, AT R R
I VEC HE%8 , A2 2F 87 A 1 I8 B, I B8 3 1 38
PN R 3 75 T A I -0 T B B B 2 3E DR o 1 &
JRPOT T bEGE AT RASE i R 5 B s AR B R
BN R A R - ek [a) s o RE By [ AIG S804 T,

9 VEC 38758 , Atk bFGF 5 37 4= 145 1% 1 %5 U] 41
2 ARHFFYLE R, %P ERZH NDR 46 DR 4 1M
1# bFGF /K2 i 7F (P<0.05) , 73 #1 72 T2DM &
HAR N IRE 2™ B i B S R A, 22 R A
JTE AL IR bFGE AL, R NDR 4 1L bFGF
KB S R B, B T N R R £
bFGF, fi¢ # DR &4, #— 4 /R, bFGF
DR &A= Y48 ST fa B I R (P <0.05) , B miR-29¢
5 DR RAH K, 56 LkdLEl, 24915 B A
J& miRTarBase #ilill % #{, miR-29¢ 5 bFGF 43 45 &
D745, PRI R ] 56 2R AR ST 45 SR Al 7% DR 2R 1
15 miR-29¢ 5 bFGF 7K IEAH I (P<0.05) , 454
SO 858 A miR-29¢ ] HETE DR HiE 14
T il A o & 44 H, 4B miR-29¢ A R i - 14
bFGF #iA S 58 A BT 8., T2DM B34 bl &
FRAER DR Je A= kA48 g, (] B i A AP il AN
4 DR A RN (HAHF 5T 25 3 R, FPG It
A DR BAERMSI R HE, ot S5 88 A 5
ZESA K RN FPG & —F sl S8 bR, Z BIRRE |
Af ] PR B4 R R R, T HbAle REAR I 9 2 ke s
HIL 2 ~3 A H K R iR i, A
54 B s, miR-29¢ 5 bFGF Bt &2 W DR 1
AUC  RAGEE 5 fo s, U6 B IBC A K0 I 1 3 miR-
29¢ \bFGF A H AR AR R 4TSN E

25 [k, T2DM B35 L7 miR-29¢ \bFGF 7KF-
W T, P B UIAR oG, L[ 2 5 7 I RS A2
B A 6 K6 I I 7 miR-29¢ \bFGF /K AJ 42 F
DR 12k g, HARFFRAFEA i, H oy sy
W5, A — @ R A, 6 75 2 o KEEADF 5T
WESE, FfaE— 254351 miR-29¢ 5 bFGF B F

[ &% 30Hk]
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