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A& 5= F NPDR 41 F1 %5 BE 41, NPDR 4 = F X B4 (P<
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Abstract

¢ AIM. To investigate the expression and diagnostic value
of long non-coding RNA (LncRNA) hypoxia-inducible
factor 1 alpha antisense RNA 1 (HIF1A-AS1) in serum of
patients with proliferative diabetic retinopathy (PDR).

e METHODS:. A total of 160 patients with diabetic
retinopathy (DR) admitted to our hospital from July 2019
to July 2021 were selected as the research objects.
According to the degree of disease, they were divided
into PDR group (80 cases) and nonproliferative diabetic
retinopathy (NPDR) group (80 cases). At the same time,
100 healthy cases in our hospital were selected as the
control group. Detect and compare serum triglyceride
(TG), total cholesterol (TC), high - density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C), fasting blood glucose (FBG) and the level of
glycosylated hemoglobin Alc (HbA1c); The expression
level of LncRNA HIF1A - AS1 in serum was detected by
real- time fluorescence quantitative PCR ( qRT - PCR)
method; Logistic regression was used to analyze the risk
factors that affected the occurrence of PDR; Receiver
operating characteristic curve (ROC) was used to analyze
the clinical value of LncRNA HIF1A - AS1 level in the
diagnosis of PDR.

¢ RESULTS: The expression level of LncRNA HIF1A-AS1
in the serum of the patients in the PDR group was
significantly higher than that in the NPDR group and the
control group, and the NPDR group was higher than the
control group ( P<0.05); The course of disease, HbAlc,
TC, TG, LDL-C, FBG levels in the PDR group and the
NPDR group were significantly higher than those of the
control group, the HDL-C level in the PDR group was
significantly lower than that in the control group ( P<
0.05); The level of LncRNA HIF1A - AS1 was positively
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correlated with the course of disease, HbAlc, TC, TG,
LDL-C and FBG (P<0.05), and negatively correlated with
HDL-C ( P<0.05) ; Logistic regression analysis showed that
the LncRNA HIF1A-AS1, course of disease, FBG, HbAlc,
TC, TG, LDL-C were all risk factors for PDR ( P<0.05);
ROC results showed that the area under the curve (AUC)
of the LncRNA HIF1A-AS1 level predicting PDR was 0.766
(95%Cl. 0.692 ~0.829), the corresponding sensitivity was
66.25% and the specificity was 78.75%.

¢ CONCLUSION: The level of LncRNA HIF1A-AS1 in the
serum of PDR patients is up-regulated, it is a risk factor
for the occurrence of PDR and it can be used as a potential
serological indicator for predicting the occurrence of PDR.
o KEYWORDS: proliferative diabetic retinopathy; long
non-coding RNA (LncRNA); hypoxia-inducible factor 1
alpha antisense RNA 1 (HIF1A-AS1)
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B DR 95 A R B 955 A8 ( diabetic retinopathy , DR) f& 4 /K
A (diabetes mellitus, DM ) F WLA I I L 5E , th 2 T8
JRAE R B R AN DR 4 ol A M R AL
I 55 48 ( nonproliferative diabetic retinopathy , NPDR ) Fl34
A P PR 95 AL B A2 ( proliferative diabetic relatinopathy ,
PDR) . PDR J& M 1o J5 ke 1fi 75| A2 19 3 2 il 488 1 DA S &1
Yefl, H BB B JF R B R fE PDR By B B
P REAR A B B A L 10 B2 5 1 A ) I 5 i 1 B
AR, TR AR T 2R A AT PDR (92 9%
BhRat T8 R sin A E R L, KEEE S Y
RNA (long non-coding RNA, LncRNA ) J& i 200 £ 4B
PR ZH L AR S fih RNA | BR= 25 1 50 9 A% E ), 32 2530 5k i
BT S0 R AR A MR Y AR R AN RS rh k4
SCHEFER Tk, A BT B LncRNA 76 HRHAH SC B0
HAEE 22 e PR IK ) 10 A [ 288 2 i) MR A8 5 s A o 422 1
HH, #4278 LncRNA AT AE 32 W L KI5 7 IR 95 5 114 5 4
ST LneRNA B85 5 - 1a— 2 BE 1 (hypoxia—
inducible factor 1 alpha antisense RNA 1,HIF1A-ASI) T
N 14 SRR T 1o 195 SCRE I, VAR BE
6520t AHOCHFFE R W HIFTA=AST AT LA FHAE |
iR LA B 0 ML A6 AR BEAF SRR 2 W, B Ah HIF1A - AST
TE I8 V- 8 JUL 20 B 0% 44 S0 184 58 R U T rp ke 3 G B A
JIN, TMHS PDR BYO6 R MR AE, R, ABESE B A
Wt A LncRNA HIF1A-AS1 7F PDR B i iy 23K
&L, 5341 LncRNA HIF1A-AS1 789 72 & 8 v 94 FH S i
1 &M
1.1 3% BEHL 2019-07/2021-07 A B YA 1Y 160 1
HOWE ST R G, MRS AL RO B AE AR BE 43 O PDR 2
(80 f9) , 55 45 ], L 35 {4, 4F % 51 ~ 72 (°F- 4 58.60 =
6.50) % ,NPDR 41(80 ) , 5 41 {5, Z 39 ] , £ 49~ 70
(°F¥757.89+5.80) %, HIABRHE: (1) FF4H DR BE 2 W
B, $ B8 2014 45 b [ R IS 22 4L 5 19 DR J S bR 1
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434 PDR 411 NPDR 417", (2) JoAg #hs s o, HERS:
P (1) A BEAE HA R FR 0 tnF G IR 4 & | A i
TR AR 55 (2) A e IR 5 25 (3) AR 4
15 B IR TR 55 (4) A B M R BEBR S5 - (5)
Il PR 9 6F AN 58 8 5, 18 ) U0 SR A B Ay fat A A
100 x5 BE4H, 55 56 ], % 44 ], 4E i 50 ~ 71 (°F- 3
57.60+5.71) %, AW 58 2 3K B 3 40 B 23 01 S It ofE
b, TR it SR AR X A A2 R I W)
1.2 ik
121 BRARE A2 T2 Y H R 2 E N #R ik
I 10mL, & F EP & H 2l # B 15min, HA &0 PLIE
3000r/min I &0 FE 10min, B )2 1M & T EP &N,
BT -80°CIRA7, & .
122 IERERINER ELXIBRNE WEIA RS
B AR ERE, 430 SR AR R R AR AS A IR
(ABE 24h 2l 25 i Fe Wa D0 fé e 46 P AN 7 7 P39 18 5 ok
BRI 21 88 1 3 A SR DB AR L2128 11 (HbALe) 7K
B IR SCARG I 23 1 1M B% ( FBG) 5 2% FH 4 A 3R Ak AU )
H=HE (TG) | LI [ EE (TC) | /= % BE R 8 I8 & A
(HDL-C) W% 5% i 2 11 JIH [ B ( LDL-C) 7K,
1.2.3 qRT-PCR % # il fn ;& & LncRNA HIF1A -AS1
JKE SR TRIzol i 71 (38 BR €2 ) 2 B 3 i
RNA ,Nano Drop 2000 B BB B T (I T S
AR 2N ) R I ve BE LA K 4B S, R PrimeSeript
RT-RA i (RHT 2O FRHE A FRA ) ¥ 2ng £ RNA ¥ 5%
SEN ¢DNA, DL cDNA 1E R #E47 8 3R A Bl 5 S 1o i) 5
M, F qRT-PCR X ( 3 E Bio—Rad A H]) #E47H 1, 1HEF
BHUH 95 ,30s, SR )5 95°C , 5s,60°C ,30s,, ik 40 4~
G, GAPDH 1§ RN Z 3 H , i ] Primer 5.0 51#)% 1T
B, WA BT S, R 5 L3R 1, BT S 34
RS W 2R B0 7 A% E A7, R 277 3 % 1L 35 LncRNA
HIF1A-AS1 Fik KP4 78 4017

Geit= b MU G2 800 SPSS 22.0 4748114
AT T ECEERER IR R | 41 IE] Fe A R XG5 5 T
TR LS B ARl 25 (x£s) 2R, WO A [ Fb 350 R F 37 A
At Ko, 2240 8] b SR FHHL R 28 7 2290 M1 5 R FH Pearson
B0 LncRNA HIF1A —AS1 2635 5 A 56 48 B3 10 A 26 %
F 2R E TAERE 1 28 (ROC) 43 HT LncRNA HIF1A -
AS1 /K2 PDR IR E ; 38 3 Logistic [M1IH 43 #ri
J3HT PDR (ISR R . LA P<0.05 N2 A G820 L,
2R
21 — BB SAER M R ETE I A
K, 2 R g E L (P>0.05), PDR 4
WS PR P2 =5 T NPDR 4H ( P<0.05) ,PDR 41 \NPDR 41
t HbAlc FBG . TC TG .LDL-C 7KV i % & T X a2, H
PDR 41/ F NPDR 41, 2 5 ¥ A S it & L (P<0.05)
PDR 41 HDL-C 7K-F- I T X5 B 21 71 NPDR 4, 25 5%
HEit2rmE L (P<0.05) , L% 2,
2.2 = MmiE® LncRNA HIF1A-AS1 K FEEL%  PDR 4
BFEIMET LncRNA HIFIA-AS]1 /K (2.25£0.54) & T
NPDR #1(1.78+0.45) FIXF 4 (1.56+0.32) ,NPDR 4 /=
TXRA, ZRA%T25 5 L (F=56.385,P<0.01) ,
2.3 PDR & 1M i&H LncRNA HIF1A-AS1 kK E 5%
BT RE ST PDR B &ML LocRNA HIF1A-AS1 /K
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%1 9RT-PCR3|#1F7%
S AR EmsI4s -3 5189 s -3
LncRNA HIF1A-ASI GTCACGATTCGGTACAC CGCGCAGGTCATAAGAGTTGTG
GAPDH ACAGGGGAGGTGATAGCATT GACCAAAAGCCTTCATACATCTC

F2o =ZHA—WEARIER
&R PDR 4] NPDR 4 X HE 0 F/iX? P
S CETIED) 58.60+6.50 57.89+5.80 57.60+5.71 0.638 0.529
PN (B2, i) 45/35 41/39 56/44 0.529 0.768
R (XS, a) 13.88+3.02° 10.82+3.73 - 5.703 <0.01
PR (XS kg) 73.36+10.57 70.63+9.53 71.56+10.33 1.498 0.225
Wi TR (X %S, mmHg) 125.88+8.63 124.66+12.02 122.56+9.12 2.574 0.078
#F 3K (XS, mmHg) 90.66+5.70 91.35+6.51 89.49+5.45 2.326 0.100
HbAlc(X£S,%) 9.05+1.39" 8.46+1.23" 5.39+0.94 253.954 <0.01
FBG(X %S, mmol/L) 6.71£0.59" 6.31+0.36" 5.38+0.53 166.593 <0.01
TC(X%S ,mmol/L) 5.29+0.98" 4.92+0.85" 4.68+10.55 13.088 <0.01
TG(X%S , mmol/L) 1.56+0.76" 1.32+0.53" 1.18+0.40 9.928 <0.01
HDL-C(X%£S ,mmol/L) 1.16£0.13"° 1.23£0.12° 1.21£0.11 7.346 <0.01
LDL-C(X %S, mmol/L) 3.78+0.86" 2.48+0.71" 2.15+0.65 116.228 <0.01

TN BB R AR L P<0.05 vs X IRZ ;°P<0.05 vs NPDR 41,

S5 G R FE . HbAlce \TC TG ,LDL-C FBG % IE #i 5% 1.0r

(r=0.478.0.278..0.391 .0.361 .0.356 ,0.276 , 3] P<0.05) , 5

HDL-C &2 FiAH5 (r=-0.250,P=0.025) , 0.8t

2.4 ROC Hi %4 #7 LncRNA HIF1A-AS1 7k E il PDR

BB E  ROC £5 3 i R, LncRNA HIF1A-AS1 /K70 w06

M PDR & A= i) i £ T 1H AL (area under the ROC curve, #

AUC) 4 0.766 (95% CI:0.692 ~ 0.829) , Xf Jii it 5 J J& Ky ® ol

66.25% ,F¢ 55N 78.75% , WLIE 1,

2.5 %N PDR X WK ERZRSH LR AL PDR N aak

KA R RZ A B LN R AR T2 NE

Logistic [A1JH 408, 45 % 7R, LncRNA HIF1A-AS1 i | 0.0k

FBG .HbAlc . TC TG LDL-C ¥J/& PDR & 4= By 1& [ P &
(P<0.05) , W3 3,
3 &t

UTAE DM B R 4R s 4 T A i 4 i 9 R
JLFFrA 1 BB R s 5538 R I 50% 14 2 RURE R g
#B2x KA DR, HLBEZE P00 (14328 J8 1T BE- 5 SO0 ) FEE ke 1fi, -
R AL ) PDR S

LncRNA 7E45H) b 515 RNA ML (HEAS 5 EH KR
it BRI 2 AR g RNA 78 1E A BRI B0
(CANIEAE GBAL R ) h A M B FEME R, A feal i F
55, LncRNA 1] LLAE 2 BUBE PR 9 v 2 25 08 1 Fil S 3%
%, W] LncRNA 1T B8 2 505 R M0 R ImHLES . A3 0
5L LncRNA 7E DR H ¥ 8 22 2P 3L 5 JF 7 DR
B AR pL R B EE/EY . LncRNA HIF1A-ASI fE
R & B LnecRNA , ANMU S 5 2 Fh e 95 9% 19 &
Az R T LS B AEURE SO I A B | I AE PN B B AR G
PR B HOIER . BONERIT ML LncRNA HIF1A-
AS1 7€ PDR 0355 L 2 I R 25 S R kot

AWFFEH LncRNA HIF1A-AS1 7KF-7E PDR £ 17
HE A, F kK5 T NPDR B FIfE BEARE, F o
58 % B = /K -1 LncRNA HIF1A-AS1 2R HLIALL T4
TEREOIR 45, 1X 5 AR WF 58 45 A0 AT, 45 B 3278 LncRNA

062 Oj4 Oj6 OI.8 1I.O
1-55 5 1

B 1 LncRNA HIF1A-AS1 k£l PDR i ROC #i%k,

HIF1A-AS1 Fk KT vl e ik DR (WE 2, 5 PDR
B & A=A o, HL5 AR 7 F R AR IF I G B 1T PDR 4
HB B PR PR 55 T NPDR 41, PDR 4  NPDR 41 %
HbAlc TC . TG .LDL-C . FBG /K & & m T X4, H
PDR 41 HDL-C /K- & 3T X B 21, 36 I Bt 5 S0 38 1
R R, B R N A A ZE AL B ™ =, HOgE e ™ B R
JBE 5 MU | IR 7T 38 15 % U AH 56, X 5 DU A 9T 45 1
HH—3" . WF5Y & B LncRNA HIF1A-AS1 #F PDR B %
HRf 2k 58 R % 72  HbAlc , TC TG .LDL-C FBG &
IEAASG, 5 HDL-C 2 5 AH G, $E/R i B B 1 DR 3% A= Y
S T % LncRNA HIF1A—AST A 25 3k b 5
LncRNA HIF1A-AS1 7] GE3E o 52 mab A C il 96 b, ik — 25
InEEAE L, X 53 PDR &k 4, AT BEAE M2 e
9o P B R B TR R A i AR AT Logistic [m] 039 43 &% 2R
7~ , LncRNA HIF1A - AS1 ., %% . FBG, HbAlc, TC, TG,
LDL-C¥JJ& PDR %A (A fa i H 2, 357 I PR 0 2 A0 AR
B RS B SO | L | IR 4 B B AR K KA R
Ak PDR 9 & 422 % T LncRNA HIF1A-AS1 Z5AFF Y
BA AT MIGYT ;ROC 45 R /R, LncRNA HIF1A-AS1
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&3 M PDR R4 ZEZE Logistic @357 47

LNy B SE Wald X* P OR 95%CI

LncRNA HIF1A-AS] 0.464 0.211 4.857 0.028 1.592 1.052~2.407
St 0.490 0.211 5.402 0.020 1.633 1.079~2.480
HbAlc 0.423 0.173 5.987 0.014 1.527 1.088~2.143
FBG 0.417 0.196 4.535 0.033 1.518 1.033~2.229
TC 0.484 0.216 5.027 0.025 1.623 1.063~2.478
TG 0.891 0.421 4.4120 0.034 2.439 1.068 ~5.566
HDL-C -0.625 0.268 5.447 0.019 0.535 0.316~0.905
LDL-C 0.839 0.318 6.974 0.008 2.316 1.242~4.319

K PDR & 4 () AUC 2 0.766 (95% CI; 0.692 ~
0.829) , X I AU BIURRE 1y 66.25% , Fe 5 B 78.75% , 4/
LncRNA HIF1A-AST XI5 ] 1912 Wy PDR ¥ AE
A WpbRaE W, BA B R E

ZE L rik, 7F PDR U 1MLV ' LncRNA HIF1A-ASI1
KA, 5 R R UIRE OC B R 2 HbA L [TC |
TG .LDL-C .FBG HDL-C ¥J52 i LncRNA HIF1A-ASI [
FEIK, HED LncRNA HIFIA -AS1 7] AE 8 o 8 45 47 B 40
SFIRAEZ 5 PDR WY %M S it i 2, LncRNA HIF1A-AS1
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FEBYH T 1], BAT 2 A e R O S, {E A A A A S A
FHBILE A BF 5T v A W18, i o 20 ok sl ) 52 36 AT )5 22
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SE 3k
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7 BRE , BN, K BEARGRAD RNA 7R PR 97 A0 0 BE5 25 & J S i
7L . IRELRTHEIE 2019;39(5) :482-485
8 JHTFME, T, JRal. KAEEAESAS RNA 7640 M I (5 3 1 B AH G
o s T B F S k. I PRIRBEZR 7R 2019519(8) :1321-1325
9 Hong FF, Gao Y, Li Y, et al. Inhibition of HIF1A - AS1 promoted

1106

starvation—induced hepatocellular carcinoma cell apoptosis by reducing
HIF - 1a/mTOR — mediated autophagy. World J Surg Oncol 2020; 18
(1):113

10 7, MEE, e, KEEIEIY RNA HIFIA-AST AF5TBR
Sk, BURER A SRS T 2021;5(8) :126-128

11 Tantai JC, Hu DZ, Yang Y, et al. Combined identification of long
non- coding RNA XIST and HIFIA — AS1 in serum as an effective
screening for non—small cell lung cancer. Int J Clin Exp Pathol 2015;8
(7):7887-7895

12 tPAR R AR o R4 2 MR RS 27 2. e M B g 4L I 5 A% 1l PR 12
JPIR R (2014 4F) . FPAEIRBLALE 2014550(11) :851-865

13 w2, BITERL. WD L 0 J s 22 ) 12 B 55367 T IR R B 2R
245 2021;49(12) : 1402-1404

14 Chen HJ, Wang CG, Dou HL, et al. Effect of intravitreal ranibizumab
pretreatment on vitrectomy in young patients with proliferative diabetic
retinopathy. Ann Palliat Med 2020;9(1) :82-89

15 Yang KB, Zhang H, Li SJ, et al. Conbercept and ranibizumab
pretreatments in vitrectomy with silicone oil infusion for severe diabetic
retinopathy. J Ocul Pharmacol Ther 2019;35(3) .161-167

16 Sun Y, Liu YX. LncRNA HOTTIP improves diabetic retinopathy by
regulating the p38—MAPK pathway. Eur Rev Med Pharmacol Sci 2018 ;22
(10) :2941-2948

17 Gong QY, Dong WP, Fan Y, et al. LncRNA TDRGI — mediated
overexpression of VEGF aggravated retinal microvascular endothelial cell
dysfunction in diabetic retinopathy. Front Pharmacol 2020;10.1703

18 Fu SH, Zheng YY, Sun YW, et al. Suppressing long noncoding RNA
OGRU ameliorates diabetic retinopathy by inhibition of oxidative stress
and inflammation via miR-320/USP14 axis. Free Radic Biol Med 2021;
169:361-381

19 822 S, CHEEIR gAY RNA 7R PRI L 0 s A% rh i T 5 it
. BEPREES 2022;51(1) :132-136,142

20 £fi, £, EBA, 5. KEEES RNA HIF1a-AS] 7RIS A
B AN AR P R BTS2 Re BT R 2 2022524(1) :1-5

20 R ORIREL. M BR 5 A0 PO 555 22 1 PR R A1 % S il PR 2 23 A
o R BT 2021;29(17) :82-84



