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Abstract

e AIM. To explore the relationship between the changes
of serum circFTO and microRNA-141-3p (miR-141-3p)
levels and the different disease stages of diabetes
retinopathy.

¢« METHODS.: A total of 198 patients with type 2 diabetes
admitted to our hospital from October 2019 to November
2022 were collected as the study subjects, the patients
were grouped into non diabetes retinopathy (NDR) group
(70 cases ), non proliferative diabetes retinopathy
(NPDR) group (66 cases) and proliferative diabetes
retinopathy ( PDR) group (62 cases) according to
different stages; meantime, 67 volunteers with normal
physical examination results were collected as the control
group. The levels of serum circFTO and miR-141-3p were
detected by real-time fluorescent quantitative PCR (gRT-
PCR) ; Pearson correlation analysis was used to examine
the correlation between the serum circFTO, miR-141-3p

and various indicators in patients with diabetes
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retinopathy; multivariate Logistic regression analysis was
applied to explore the influencing factors of diabetes
retinopathy.

e RESULTS.: CircFTO, systolic blood pressure (SBP), and
diastolic blood pressure (DBP) in PDR group were higher
than those in control group, NDR group and NPDR group,
while miR - 141 - 3p and high - density lipoprotein
cholesterol (HDL-C) were lower than those in control
group, NDR group and NPDR group ( P<0.05). Fasting
blood glucose ( FPG ) and glycosylated hemoglobin
(HbA1c) in NDR group, NPDR group and PDR group
were higher than those in the control group (all P<0.05).
The course of disease in PDR group was longer than that
in NDR group and NPDR group ( P<0.05). Serum circFTO
in patients with diabetes retinopathy was positively
correlated with SBP, DBP, FPG, HbA1c, and miR-141-3p
was negatively correlated with SBP, DBP, FPG, HbAlc
(all P<0.05). CircFTO was a risk factor for diabetes
retinopathy, and miR-141-3p was a protective factor for
diabetes retinopathy ( P<0.05).

e CONCLUSION: Serum circFTO is obviously increased
and miR-141-3p is obviously decreased in patients with
diabetes retinopathy, both of them are closely related to
disease stage, and are expected to become important
indicators for evaluating disease progress.

« KEYWORDS . diabetes retinopathy; circFTO; miR-141 -
3p; disease stage; high-density lipoprotein cholesterol
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e, RFHZH R Logistic 0115 43 AT #8154 PR 95 10 0 g 22
FISZI R 2, DL P<0.05 RRERAFITHE L,
2R
2.1 MA—ARARILE U FRE M BMIT R S Tk
W5 TG, TC . LDL-C b#, Z R LS% it 2 L (¥ P>
0.05) . PDR 4 SBP .DBP &= T X} HE41 NDR 41 NPDR 41,
HDL-C Ik T %f i 21  NDR 41 NPDR 4 (#J P<0.05),
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*1 54957
FER 24 R LY 57-3 TS 5°-3
circFTO TGCACTCGCTAGAACGATGCG GTACCACACTGCACGGTAGG
GAPDH CGCAGAGAGACTCGTAAGGC CGACCGGGACTGAGTCCGC
miR-141-3p GCCGTAGCCGAGTGCAAGAG GACCTGAGTCGGTACGAAC
U6 GTAGTCCAGATGACAGATGAT AGCAGTAGGCAGATGATGAC
®2 MA—RERLLE
Tt H Xf RZH (67 #il) NDR 41(70 f51) ~ NPDR 41(66 fi) PDR 4 (62 1) F/X* P
AR (XS, %) 50.46+7.78 51.03+9.35 50.84+8.96 50.93+8.91 0.054  0.983
B, %) 33(49) 35(50) 32(48) 30(48) 0.046  0.997
BMI(X%S kg/m?) 24.26%1.76 24.19+1.83 24.30+1.85 24.29+1.92 0.050  0.985
A s (41, 9% ) 28(42) 30(43) 28(42) 26(42) 0.020 0.999
I (1, %) 12(18) 15(21) 14(21) 13(21) 0.341 0.952
FifE (XS, a) - 6.86+2.37 7.08+2.29 9.02+£3.01° 13.789  <0.01
SBP (XS, mmHg) 118.46+12.75 127.31£11.42° 126.80+10.74" 140.32+22.35%°  23.578  <0.01
DBP(X%S , mmHg) 73.35+8.76 73.52+8.61 73.09+8.29 85.92+12.36""" 27.378  <0.01
TG(X %S, mmol/L) 1.69+0.48 1.72+0.62 1.73+0.64 1.70+0.63 0.062  0.980
TC(X %S ,mmol/L) 4.04+1.03 4.06+1.07 4.12+1.10 4.16+1.08 0.172  0.915
LDL-C(X %S ,mmol/L) 2.32+0.72 2.34+0.75 2.36+0.84 2.42+0.80 0.197  0.898
HDL-C(X%S ,mmol/L) 1.10£0.22 1.09+0.23 1.08+0.24 0.86+0.20" 16.873  <0.01
FPG (XS, mmol/L) 5.45+0.40 9.86+2.42" 9.92+2.63" 10.103.09° 61.224  <0.01
HbAlc(X%£S,%) 4.70+0.61 9.65+2.63" 9.72+2.51" 9.75+2.54" 83.620  <0.01
. KB L [RI I AS B (A 1E % 135 R * P<0.05 vs XFIB4 ;P<0.05 vs NDR 41 ;°P<0.05 vs NPDR 41,
2.2 MZE Mm% circFTO 1 miR-141-3p K FEELE  PDR %3 MAME circFTO # miR-141-3p K FELb % X+s
ZHIMYE cireFTO ZKF- 3 3% & F X AR 40 _NDR 41 NPDR 41, a5 I SircFTO miR—141-3p
miR~141-3p AP B FAIE X M 41 NDR 41 NPDR 41 () Xif A 20 67 1.01£0.22 1.01£0.24
P <0.',05> W‘i’% 3 - . NDR 41 70 1.29+0.28" 0.74x0.20"
2.3 #E@_ﬁmmﬁﬁﬁ%%m;ﬁ C|r?FTO 0 m|R—141—3p NPDR #1 6 4750305 0.5620. 16
5&ZISFREIRIHE XM Pearson 4B 45 R BN, #H IR PDR 4 2 1 730.36 0,380, 14>
o5 R0 1) R 75 BB 25 1MLV cireFTO 5 miR—141-3p S ARG ) B s
(r=-0.450,P<0.05) , VLI 1, bR PRI (B 25 £ 510 35 i 6669519 13‘())-?)?8
<V. <0.

circFTO \miR-141-3p 54 #% BMI J5 % TG, TC .LDL-C,
HDL-C JC W & A 56 (¥ P>0.05), circFTO &5 SBP,
DBP FPG HbAlc S IFAH (14 P<0.05) ,miR-141-3p 5
SBP .DBP .FPG HbAlc 2 A (¥ P<0.05) , W% 4,

2.4 BERFE UM RFEZMEZEK EE X Logistic B35
MR PR P D B AR R R A (B, 0=75,1=4&)
YEN IR A8 B LA circFTO  miR - 141 - 3p  SBP . DBP | FPG |

2.501 R 14 (L) =0.202
2.00f : . :
® .S \.*. . .
o o N . o o .
'5 1.50} il "\‘ -~ .
5 -, % .\.. .' . .
o L)
1.00 A .
0.50[ | ) ) ) ) )
0.00 0.20 0.40 0.60 0.80 1.00
miR-141-3p
1 PERFWMER T EEMF circFTO 5 miR-141-3p 9
EES 2

e 0 R [l S AR B PR 1E 3 ) A5 B P<0.05 ws X IR ;
“P<0.05 vs NDR 41;°P<0.05 vs NPDR 41,

x4 PERFVMIEREEEMDF circFTO # miR-141-3p 5§
HistRE B R S

_ circkFTO miR-141-3p
EEE h 3 h b
i 0.130 0.229 0.104 0.289
BMI 0.115 0.259 0.112 0.347
SR 0.122 0.232 0.147 0.324
SBP 0.487 <0.01 -0.486 <0.01
DBP 0.489 <0.01 -0.482 <0.01
TG 0.137 0.224 0.132 0.310
TC 0.133 0.251 0.137 0.197
LDL-C 0.130 0.227 0.139 0.285
HDL-C 0.142 0.209 0.145 0.267
FPG 0.492 <0.01 -0.509 <0.01
HbAlc 0.496 <0.01 -0.504 <0.01
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#5 WEFURNEFEHNEENSEE Logistic BN

AL B SE Wald OR 95%CI P

circFTO 0.984 0.305 10.400 2.674 1.471~4.862 0.001
miR-141-3p -0.221 0.075 8.655 0.802 0.692~0.929 0.003
SBP 0.062 0.208 0.089 1.064 0.708~1.600 0.766
DBP 0.093 0.104 0.792 1.097 0.895~1.345 0.373
FPG 0.130 0.120 1.176 1.139 0.900~1.441 0.278
HbAlc 0.111 0.225 0.242 1.117 0.719~1.736 0.623

HbAlc N HZAE R AT Z N K Logistic [T 50 M7 (32 4 815
BEAT AR R ) , 45 6 W, circFTO J2 5% i W bR 5 40 190 fist
WAE I fE B P 28, miR— 141 - 3p S 52 WED B 8 5 4 190 JIs 5 7
P R & (P<0.05) , L& S,
3itit

HRAE 5 95 AN 7] B 348 ] 4 0 PR s A0 I R 5 2% 4 SR
NPDR #il PDR, NPDR #4525 A 435 1 A P9 Bz #3405 7k
) Sk I8 A0 B8R0 I B PN ASOTR H T i 2 9 fE —
AR LA WO RN 26 40 i A P SR 5 O I S i ., PR
3 AL DO 3 A0 0 Joe 3 R 7™ R AR 2l R AR I A L B
SR A H A AR D B 0 A AR B RS
A RGRYTT , T HE IR R 9 PR I FRE A 1) R B ki Ry
IR B

ARAFTEEE R B @A NDR 55 NPDR 835
PDR %  SBP . DBP .HDL-C .FPG HbAlc {7 7F i & 2%
S 5Bk ST A R A — B, R IR | it A
S E W DRI A I s A8 & B | R R v e 4 A, T
FEURTEINE

circRNA 2 i 33 B mRNA 09 Sz [m) BT $2 7= A= 1,

circRNA [P IR G540 L 26 P RNA 38 58858, H AT circRNA
PR miRNA WG48 A I HLH O AT IFgE 2 BRAERF ST
7~ ,miRNA Al 313 5 mRNA (A% FCXT, 0] mRNA () 5
PRI T AR LR 58, X2 cireRNA T I8 Y 38 ZLIR R L
il A IT A, S s Bl PR A 0 S AR Y R
M35 cireFTO K2 #8 , miR—141-3p 7K -3 #i BEA%
M 2 (1) circFTO ,miR-141-3p AT BE i3 5% M 4 AE 2 N 2
5Pt E , Huang %5 B 5% & BHL, circFTO A5 2% 1 L)
T A=A L RN S AE | 3 T D/ R W 5 3 P A0 DR 2, 3%
I f% (adult retinal pigment epithelium—19, ARPE-19) 4l i
Wi, T REAEAFSE th miR—141-3p & B AT S RE M 7
FRRZ ARV B miRNAY™ 52T RBIF 58 43 B 4 0
AT PR I 00 X B35 A5 & A5 A M 0 3 L D i e )
PR st & A oAy v R 22 D RE Az 4, BB LT
miR- 141 - 3p 7K FEAG, miR - 141 - 3p 3k B 2k 1 1k
cireFTO Kt ik  HF 75T Rk K K B, I R AiE
K, Jom S i Y — 400 X 6 o B P 1 S e 22 ¢ 1k Al A TR 7
Y — 25 B, BT RE 2 S BB A A8 | B 38 4 1 afi A
PR ES . (2) cireFTO \miR—141-3p A G838 #2852 0 il
EHEMS5HERIEE, Liu F5 #5809, miR-141-3p i
FEIRHE N T A DR i R 0 A K S A A R, ST R
IRAIFFT 53 BT HE 0 AR D9F 53 8 B s 490 D) s 28 kA= I, o AR
153 i cireFTO .miR—141-3p Fik 55, JE i B 842 2%
B DO BT A 14 AR 7 B B JE L (3) cireFTO
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miR-141-3p A REE L AN E e S 5wt R, %
TERIFFE L5 R B W i 1L 190 IS 22 14 ELAAHIL ] T o oK
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FEH cireFTO \miR-141-3p KI5 5, 75 A A8 i I £ 00
PO 208 i 1 RE 25 W DR A0 D JBE i 22

AW AE ST R il — 2 R, cireFTO \miR - 141 -
3p 5 FPG HbAlc 7KF i FAH G, $#/R cireFTO, miR -
141=3p /K P72 Ak R RE 5 < 30 it 8 42 i) K P A 5%, 4 00
circFTO S THE Il miR—-141-3p S A o] BB i 18 ¢
AT IWE S AN B PR A I S R e, Pt — P 2 R
Logistic [FIJF20H7 & B, circFTO ,miR - 141 -3p & 1% IR 5
PR JE A2 B R Wi A 3R . 4271 cireFTO ZKSF 3 A miR —
141-3p JKVREAR— 2 2 BE b S e s B 42 ol AN £ 18] 4%
FREIHE BR o P 00 g A2 F) - B R R, — T RE R ) 2 S
T

2 FFTR, cireFTO .miR-141-3p A] €2 5 T ¥ IR Sk
L8 FE A2 1) A e T, ELS B 0 S DDA G Bh A i
= 2% 0K P A2 A A Bl T PFAG B i R R, SR
cireFTO \miR-141-3p 251 bRy 41 0 J 22 14 B AR I
BLHIAS 8, TS5 BERIIF ST RS . ELASWT 58 A B s
DR RS 28 F IR YT RIS A L cireFTO \miR—-141-3p 7K-F
HEFTXF HE AT , AR FEBR IR T T R (B
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