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[# ZE] BB HIL Vasohibin-1( VASH-1) 85 H | [ & 57 5 L RNA(HOTAIR ) 335588 IR 9 5
AF(DR) IR, FiE %18 11 1 BIRER 2021 45 1 H—2023 4F 1 ABRVEE A R EEBE N4 W RHIGA /Y 14 557 DR
(PDR) #7460 5l (PDR I.41) .9 PDR(NPDR) 23 60 {5l ( NPDR W.4H ) .4l DR (non-DR,NDR) # fR % . 60 1] ( NDR
W) FEN T2DM 41, 55 P B ARG 35 00 51 Ay it B b BE 21, R ) BB 462 928 WG o 925 5 S st 906 6 52 | PCR A6 it 375
VASH-1 & 1 \HOTAIR J:[F 223X ; Spearman 4387 T2DM SR 117 VASH-1 . HOTAIR 33k 5 MRS 500 AH e ; 200
JCIF Logistic [mIH 43T T2DM 835 DR ZA K A E ;26 ROC M iTH i VASH-1 HOTAIR 3R3i5%F DR #
PDR MTRINAN (., S8R  Sf@ M st B4l b, T2DM 4 i 5 VASH-1, HOTATR 35 F+ 5 (+/P = 14. 646/ < 0. 001 |
14.203/ <0.001) ,NDR ¥ 41 .NPDR V.44 . PDR iV 40 Ifil i VASH-1 HOTAIR F3X 4Kk T (F/P =11.728/ <0. 001,
43.850/ <0.001) ,T2DM F& ML 7E VASH-1 HOTAIR ik 575 I§ Mot M 1L 1 27 2 11 (HbA,, ) 2 1IEHH 3¢ ( VASH-1 .
r/P =0.210/0.005 0. 458/ <0.001 ; HOTAIR ; /P = 0. 220/0. 003 ,0. 482/ < 0. 001) , T2DM #F2K  HbA,, & . VASH-1
=5 JHOTAIR 4 T2DM B34 DR & &R M ST ek R [ OR(95% CI) =3.108 (2. 110 ~4.579) .6. 634 (2. 761 ~
15.940) \1.996(1.427 ~2.792) 2. 600 (1. 683 ~4.015) ], HIRNJE PDR K4 KRG KK [ OR(95% CI) =2.011
(1.487 ~2.719) 3.643(1.719 ~7.719) .1.587(1.196 ~2.104) .1.686(1.201 ~2.366) ], —FEA T DR 5 PDR
i AUC 43-511°50. 869 5 0. 886, K T IfiL i VASH-1 , HOTAIR &3k Bl #i0 (19 0. 803 .0. 785 5 0. 787.0. 778 (Z/P =
2.986/0.003 .3.230/0.001 3.581/ <0.001.3.837/ <0.001) , 5% I{% VASH-1 HOTAIR 5 TF & T2DM %
DR %4 & R ~7 fG B P 2 LT VASH-1 BEA HOTAIR 752351l DR 55 PDR MM E AT .
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[ Abstract] Objective To investigate the relationship between serum Vasohibin-1 (VASH-1) protein, homeobox
transcript antisense RNA (HOTAIR) expression and diabetic retinopathy (DR).Methods  According to the ratio of 1: 1: 1,
60 patients with PDR (PDR subgroup), 60 patients with non-PDR (NPDR subgroup) and 60 patients with non-DR (NDR sub-
group) admitted to the Department of Endocrinology in Shaanxi Provincial People 's Hospital from January 2021 to January
2023 were selected as the T2DM group, and 90 healthy subjects were selected as the healthy control group, the expression
of serum VASH-1 and HOTAIR was detected by enzyme-linked immunosorbent assay and real-time fluorescence quantita-
tive PCR; Spearman method was used to analyze the correlation between serum VASH-1, HOTAIR expression and blood
glucose parameters in T2DM patients; Multivariate disordered Logistic regression was used to analyze the factors of DR in
patients with T2DM;ROC curve was drawn to evaluate the predictive value of serum VASH-1 and HOTAIR expression for
DR and PDR. Results Compared with the healthy control group, the expression of serum VASH-1 and HOTAIR in the
T2DM group increased (¢/P=14.646/ <0.001, 14203/ <0.001). The expression of serum VASH-1 and HOTAIR in NDR sub-



SEMENRG 24 2024 4F 12 A% 23 55 12 ] Chin J Diffic and Compl Cas, December 2024, Vol. 23, No. 12

- 1479 -

group, NPDR subgroup and PDR subgroup increased in turn (F/P=11.728/ <0.001, 43.850/ <0.001). The expression of serum
VASH-1 and HOTAIR in T2DM patients was positively correlated with fasting blood glucose and glycosylated hemoglobin
(HbA,,) (#/P=0210/0.005, 0458/ <0.001, 0220/0.003, 0482/ <0.001). The independent risk factors for the occurrence and devel-
opment of DR in T2DM patients were long course of T2DM, high HbA,, high VASH-1 and high HOTAIR[ OR(95% CI) =
3.108 (2.110 —4.579)/2.011 (1487 —2.719), 6.634 (2.761 — 15940)/3.643 (1.719 —7.719), 1.996 (1427 —2.792)/1.587 (1.196 —2.104),
2.600 (1.683 —4.015)/1.686 (1201 —2366)]. The AUC of DR and PDR predicted by the combination of the two was 0.869 and
0.886, respectively, which were higher than the AUC predicted by serum VASH-1 and HOTAIR expression alone, which were
0803, 0.785, and 0.787, 0.778, respectively (Z/P=2986/0.003, 3.230/0.001, 3.581/ <0.001, 3.837/ <0.001).Conclusion Elevated
serum VASH-1 and HOTAIR expression are independent risk factors for the occurrence and development of DR in T2DM
patients. Serum VASH-1 combined with HOTAIR expression has a high value in predicting DR and PDR.
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2021 A E A 1. 409 42 AN CH BB IR B,
1Mj 2 UK SA (type 2 diabetes mellitus, T2DM) /5 i
1397101 R 995 4L 19 K5 25 ( diabetic retinopathy,
DR ) 2 DR A G IR B i DL ) 2 R B2 1 | e i 3
ATy BCH e B2 ARG UESE, R i T i 7R
DR I ZHEEEA/EM) . Vasohibin-1( VASH-1) &
—Fh oI AL 1, e 0L P B AR K R (vascular
endothelial growth factor, VEGF) & 4T ML & A= W) 7
SRR | , VASH-1 7E 3% 5 ¥4 DR ( proliferative
DR,PDR) & # Il s 23K [RUR & 5% 5 R X
RNA ( homeobox transcript antisense RNA, HOTAIR ) J&
— P EEE 405 RNA (long noncoding RNA ,LncRNA) |
([ BUR L ECE A7 LB PSR (BT 0a o | K25 ) A oy
7%, HOTAIR 7£ DR 4 f B 8 b 757 {6 F i
15 VASH-1 HOTAIR %355 DR 1Y5C & & DLkl A
SO AT HGE AT
1 &BR5HE
11 IPRYEORE FB8 1 10 1 He e E 2021 4FE 1 H—
2023 4F 1 HBEVEA N BB BE N 40 B 19 PDR A
% 60 1 (PDR W.2H) .4E PDR (non-PDR,NPDR) ##
60 1 (NPDR .40 ) .3E DR ( non-DR,NDR) ¥# bR B %
60 1] (NDR ME.4H ) /£y T2DM 41 (3£ 180 #4]) . T2DM
2055 99 i 2 81 {4l ; 4F- 1% 32 ~ 85(56.47 +8.89) %
T2DM & 1 ~ 19 4F, {74 7. 00 (3. 25,10. 00) 4,
Ty VERE ) I B i B 1A K & 90 91 oAy £t B X HEL4HL, 55
50 15 2z 40 ), AE 4 21 ~77(56.32 £8.72) %, 2 A
P AFIE LU 25 e g2 (P >0.05) , B Al
Hottk . A 9% 28 B= B 16 B 25 51 45 41t i (2020-KY-
117) , 323 B Jd AV R B2 8 s R 45
1.2 Rl EEpnmE (1) MASRME: DR =18 ¥
QFF A (R E 2 BURE DR R B G 48 R (2020 AFRR) )
T2DM 2 WidsifE ; ODR Fl PDR £4F & O PR AH G IR 9o

Diabetic retinopathy; Type 2 diabetes mellitus; Vasohibin-1; Homeobox transcript antisense RNA; Cor-

B 6 222 R [ AR I (2021 4R ) ) 2 b o
DI RS HoE ;@RI A0, (2) HEERbR i OF I
I R A E S A AR R ; @ B B ety
993 3 B I W01 B K B 28 i s e (IR Y 4R 4P
BB AR P A AR ; @I R SR ; & & IR Is
PRI 8 RS B A5 L AR R f il 45 O i ; ©
RG5OV BOBE R 5 A PR S8 ; B 218 v
SR QIR R FLIN A2 ;0058 3 A~ H N ISR 25
Yy YK

1.3 W Hg 4R 07k

1.3.1 IfiL#% VASH-1 HOTAIR k460 . T2DM H %
T ABEURK H {75 R Rt B Xk HE 2 A G ) SR 4 LI ik i
3 ml, B0 R S 53 5 R A7 TP SRR A
— A A D g A YR A R w4246 Hu-
man VASH-1 ELISA Kit( %i 5 : CSB-E1025794HU ) i
AT VASH-1 235 5 o) — 48 103 Al b 5 b 2087 4R
B A BR 5L A A HEAEAY QTAzol Lysis W57 & (45 .
79306 ) $EHL & RNA , NanoDrop 2000 ff & 43 ' 6 B 1
(BB RIMR BB A F] ) 2828 RNA S48 S5, 1l FH AT
R B2 E R A PR AR ALY S5 —45E cDNA A sl
(%5 : BW-RT0212-03 ) }§ RNA % 5% 4 i cDNA, #R
P& InRcute LncRNA SYBR Green PCR &7 [ KAR 4= 1k
B (b)) B BRAF], 45 FP402-02 ] Ui B 4548 e
MAKZ :SYBR Green qPCR Master Mix 5 pl, 1F % [7] 5]
¥145$0.2 wl .cDNA 1 ul ddH,0 #MEF] 10 pl 5 S FE
J¥:95°C 5 min 1 ¥X,95°C 10 s.60°C 30 s .60°C 30 s,3&
1140 X, HOTAIR 1E[M 514 .5'-CAGTGGGGAACTCT-
GACTCG-3', J ] 51 ¥): 5'-GTGCCTGGTGCTCTCT-
TACC-3'; N & GAPDH IE [ 5] #J. 5'-TCAAGGCT-
GAGAACGGGAAG-3', & 11 5| ¥). 5'-TGGACTC-
CACGACGTACTCA-3', #&¢ M 278" 3k 3F 5% i ¥
HOTAIRZE A,
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1.3.2 i i AS AU . T2DM B T A BE IR H W R
AR BREXCT B ARG IR A LR ki 3 ml, 250 BR B
IR ME CRAE TR A o e RN T B £ R T
TAHMRA AR 4 A 3h A B (B85, BS-
1000M ) A I JfiL 47k | 1 i 8 # , £ 465 25 I8 1l B ( fasting
plasma glucose , FPG) ( 7 %5 Wi & AL B ) Wik 20 2
H ( glycosylated hemoglobin, HbA,, ) ( /5 % ¥ AH 0 1%
) JEIH [ EE (total cholesterol, TC) ( IH [ B 42, Ak Wi
) ZIEH I (riglyceride, TG) (AH [ B A AL B L) |
15 %% B B 2 11 IEL &1 ( high density lipoprotein cholester-
ol ,HDL-C) ( ELHEMAE % ) R4 B G 2R 11 AR B (low
density lipoprotein cholesterol , LDL-C) ( EL 32 &%) ,
PEHN AR B

1.4 etk e SPSS 28. 0 Ak xd At 17
Hi1t53 MMl GraphPad Prism 8. 0 2[5, THE%k}
DIATECEA L (% ) Fom , LUBCR F X R IRy
TR TR x x5 88,2 A HLEBCR A « K, 2
A LSRN F ARSI, 28] 9 4 L AR T LSD A 4
Spearman 3534 T2DM 35 1175 VASH-1 HOTAIR &
ﬁ'—?lﬂlﬁ%ﬁﬂ@*ﬁ%@, EZ I Wat Logistic [m] )9 43 #r
T2DM 5 DR &4 KR 3= ; 2 il 52 il & TAEF?
HE(ROC) Hi1£E P-4 137 VASH-1 . HOTAIR 35X} DR
1 PDR AT, P <0.05 M2 SA G245,
2 & R

2.1 2 417 VASH-1 HOTAIR &bt 5 fd
Xt B2 L AL, T2DM 41 iM% VASH-1, HOTAIR 35 Tt
F(P<0.01), WFE1,

K1 fEBEXIRZEFN T2DM A 1M VASH-1 HOTAIR ik
Hegs (xxs)

Tab.1 Comparison of serum VASH-1 and HOTAIR expression
between healthy control group and T2DM group
45 %5 VASH-1(pg/L) HOTAIR
fide B X R 2R 90 6.91 +2.52 1.91 +0.67
T2DM 21 180 15.93 £5.56 4.41 £1.60
t18 14. 646 14.203
PAH <0.001 <0.001

2.2  A[F DR R T2DM A 2 it K 2 500 i v
VASH-1, HOTAIR # ik L3 T2DM #i§ &, FPG,
HbA,, . LDL-C, VASH-1, HOTAIR /K ¥ [t %, PDR i
20 >NPDR .4 > NDR W4, 22 R WA G it 2F 5 X
(P#<0.01), W52,
2.3 T2DM HF i VASH-1 HOTAIR ik 5 i A
BPRINAHSCHE  Spearman #HIEYE AT 7, T2DM £
M VASH-1 HOTAIR ik 5 FPG HbA, %2 1EAHX
(P<0.01),W33,
2.4 S0 T2DM 3 DR K4 K JBINZICTLF Logis-
tic MIH44T LA DR A8 i (PDR/NPDR/NDR =1/
2/3,LL NDR /EZZ 2 0]), ik 2 i & 550l H
[T2DM 5 2, FPG . HbA,, , LDL-C, VASH-1 , HOTAIR
(HFMERA) 1 B &, @#37 Z2I0TE)F Logistic [F1H
R 25 R . T2DM R  HbA, 5  VASH-1 55,
HOTAIR &} T2DM (3 DR fil PDR & 4= % &Yl 57
fEl N2 (P <0.01), WL#E 4,

%2 Kli DR B T2DM BHIGRSEOAINE VASH-1 HOTAIR 3k 4K
Tab.2 Comparison of clinical parameters and serum VASH-1 and HOTAIR expression in T2DM patients with different degrees of DR

& ¥ NDR W4 (n =60) NPDR W4 (n =60) PDR W4 (n =60) X’/F 1 P
MBI % ) ] B 35(58.33) 34(56.67) 30(50.00) 0.943 0.624
7 25(41.67) 26(43.33) 30(50.00)
R (x x5, %) 54.78 £7.50 57.17 £10.46 57.45 £8.36 1.639 0.197
T2DM JR 2 (x +5,4F) 3.07 £1.16 7.47 £2.59° 10.60 +3.61% 122. 155 <0.001
W JE (% + s, mmHg) 128.45 £8.32 129.37 £7.91 129.47 +6.76 0.318 0.728
F#F3K)E (% £5, mmHg) 86.08 +4.52 86.67 +4.58 87.47 +4.01 1.511 0.223
WA [ 151 (% ) ] 27(45.00) 24(40.00) 22(36.67) 0.876 0.645
FPG(x %5, mmol/L) 8.70 +3.10 9.23+3.24 11.09 £3.48% 8. 802 <0.001
HbA (2 £5,%) 7.79 £2.67 8.56 +2.97° 9.36 +3.18" 4.257 <0.001
TC(% +s, mmol/L) 4.94 +0.38 5.14 +0.62 5.11 £0.38 2.923 0.056
TG(x +s,mmol/L) 1.73 £0.31 1.82£0.31 1.83 £0.35 1.675 0.190
HDL-C(x +s, mmol/L) 1.09 +0. 14 1.05 0. 16 1.03 0. 10 3.016 0.052
LDL-C(x +s, mmol/L) 2.75 +0.44 2.97 £0.62° 3.30 £0.70* 13.122 <0.001
VASH-1(x +s,pg/L) 13.40 +4.88 16.02 +5.70* 18.37 £6.21% 11.728 <0.001
HOTAIR(z +5) 2.91+1.14 4.36 +1.95° 5.96 +2.11% 43.850 <0.001

1.5 NDR W4 % ,*P <0.05; 5 NPDR W.4H L #:,"P <0.05,
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R3 T2DM BH I VASH-1 HOTAIR Fik 5 MRS bR OAICH:
Tab.3 Correlation between serum VASH-1, HOTAIR expression
and blood glucose indicators in T2DM patients

VASH-1 HOTAIR
W H
r i P r{H P1{E
FPG 0.210 0.005 0.220 0.003
HbA,, 0.458 <0.001 0.482 <0.001

2.5 |IfilyE VASH-1 HOTAIR 235X DR 1 PDR ) il
M E 2610 VASH-1  HOTAIR ik XF DR Fl
PDR 4 750 # {8 9 ROC fh &, I 358 i £ F 1 F1
(AUC) , 455 in . —FHBA W DR 5 PDR ) AUC

ya =il = yE _
35178 0.869 5 0. 886, KT ILil VASH-1 HOTAIR % UL VASH-1 HOTAIR 3500 DR 5 ROC

ﬁ%ﬁﬂ?’)ﬁﬁnﬂ 1y 0. 803 .0. 785 Ej 0.787.0.778 ( Z/P = Fig. 1 ROC curve for predicting DR by serum VASH-1 and
2.986/0.003 .3.230/0.001 5 3.581/ <0.001 .3.837/ < HOTAIR expression

0.001),UWL35 .6 FIK 1.2,

£S5 T VASH-1 HOTAIR 235X DR AT 414
Tab.5 The predictive value of serum VASH-1 and HOTAIR ex-
pression for DR
& P Cut-off  AUC — 95%CI  HURE HRIE 45455
VASH-1  14.18 pg/L 0.803 0.738 ~0.859 0.842 0.600 0.442
HOTAIR  4.53 0.7850.718 ~0.843 0.458 0.967 0.425
e 0.869 0.811 ~0.915 0.867 0.733  0.600

%6 il VASH-1 HOTAIR FKikXf PDR (7 i
Tab.6 The predictive value of serum VASH-1 and HOTAIR ex-
pression for PDR

OB Cuoff  AUC  95%CI  HURpE s ouden

o
it B2 i VASH-1 HOTAIR %357 PDR ) ROC i1k

VASH-1 17.58 pg/L  0.787 0.720 ~0.844 0.800 0.617 0.417 ) o .

HOTAIR  5.31 0.778 0.710 ~0.836 0.750 0.667 0.417 Fig.2 ROC curves for predicting PDR using serum VASH-1 and

—HBA 0.886 0.831 ~0.929 0.850 0.767 0.617 HOTAIR expression

£ 4 T2DM H3# DR .PDR kLK JBRIZICTF Logistic [BIF53H7
Tab.4 Multivariate disordered Logistic regression analysis of DR and PDR development in T2DM patients

/N A B1H SE {8 Wald {5 P1{i OR {8 95% CI

DR HE -50.823 7.529 45.570 <0.001 - -
T2DM JR R 1.134 0.198 32.936 <0.001 3.108 2.110 ~4.579
FPG 0. 604 0.497 1.474 0.225 1.829 0.690 ~4.844
HbA,, 1.892 0.447 17.899 <0.001 6.634 2.761 ~15.940
LDL-C /& 1.337 0.696 3.691 0.055 3.806 0.973 ~ 14.879
VASH-1 & 0.691 0.171 16.295 <0.001 1.996 1.427 ~2.792
HOTAIR & 0.955 0.222 18.556 <0.001 2.600 1.683 ~4.015

PDR HE -27.477 5.972 21.167 <0.001 - -
T2DM R 0.699 0.154 20. 603 <0.001 2.011 1.487 ~2.719
FPG 0.227 0.271 0.704 0.401 1.255 0.738 ~2.135
HbA, 1.293 0.383 11.387 0.001 3.643 1.719 ~7.719
LDL-C & 0.705 0.555 1.614 0.204 2.024 0.682 ~6.005
VASH-1 & 0.462 0.144 10.255 0.001 1.587 1.196 ~2. 104
HOTAIR & 0.522 0.173 9.117 0.003 1.686 1.201 ~2.366
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T2DM SZATLAA 20 i 0T 156 & 28 5 1 9 55 (e & 25 41K
) KBS B AN REIRGE 5 B A I L, FRak
o BRETR 285 1T 5 A = 40 06 225 308 3 e 3 o A i 5 A 45
PO AR A, 3k S A8 AT S SO0 X R 2 ot 7K i A
S L, 5 i 90 I Aot 222 5 R el 28 5 5 400 i 0 i 0k i -
DR KA, 5 A Kt BE - HE e nT k2 ok PDR, 51 %
YT A L I R PN R 2 4 7 S SR T U T2DM
BAEU R BARITAER DR AYIGYY ELBUS —
EHE R (BA SR N RBA A I B ESE DR i J | AT
fili DR W& A KR, 2 WA R0 3 10 T 43 o AU A el =
T A e

e MUARRIR S R 8 2& 0 AE LT AU T2DM R 3
DR &A= & Je (1 E BEAIL I, 45 25 e 1B T 5 | A 48 1
N7 G i R4 S I e S A A P A A, 5 O
DOR B 1L AE57 PN g S BB TR RS A R B T A 0l A
B, 38 3 IR AL I B 20 R 25 K P D e AR iF DR R AE R
JEI . VEGF #A 42 DR BE A T i i B B4 T
B AR E A A T BRI T
iz A0 M B8 AN TR RS A 0B AR A, VASH-1 &
F PN B2 AT ST LI | 2T 2 R A0 A5 ek i — it
M AR A, REE MG VEGF 7= A=, i/ 1 8 A2 i
SRS v RSO A R PE R BRI
WG I, VASH-1 2 4k 45 1E # iR 5 28 U I b 7
FREE 1T, BRI R i A2 RS R AZ AR 1 RS
R 2 MR 5 AT, R Z Mk VASH-1 1]
SRR RN RS R AP mEEA TR
FECRH 2245 0 M 3 5 A 78 o B 3 VASH-1 235 8 31 il
P AT S PR IO et 28 4 B 0 T R R R e 22
hee!" | XS IE T VASH-1 2 58 R A o6 1t
£, Song lis] it 9% Wow, W R HR A P 25 4k rp
VASH-1 FE5FA%, B VASH-1 W] 4 pEi 48 44 1l 45 4
B, DS i I 6E . #&78 VASH-1 i 505 ik i
H LA A K, (KT IMLE VASH-1 %F DR & 1)
I RAE S ANTE 2, ARWF R 4558 o, T2DM B35 1l
i VASH-1 235715, & DR &A= K i <7 15 16 I
UL VASH-1 RikAmZS5 DR AL E,
%8 VASH-1 THE SHURRE R E A ¢, BEAEHE
¢ %W, VASH-1 7 DR /&3 i A, OF 5 s
FREIEMIIED EN2E g B T2DM B
VASH-1 K75, B & PRI B s i 2 il i — 25
FhiEm o HHED 0 VASH-1 235 T+ [l 5 i T2DM
R DY T A TSR 0 5 A I R, PILAAR A A 4
VASH-1 Rkl —id £, i i VASH-1 ik

T DR AR & XURS BT, Ak, S i A AR
WIS N e, AT R M R - K B, TR S =
T A I P R AP BRI R,
VASH-1 #ift = W] 80U 5 R AL, IF 35 98 = W5 5 10
TR R A2 AR T DR 1 7 VASH-1
FERTH IR T HE S T2DM B 5 A7 AE B P2 5 (1) 1) R
BT, R Qi ZE AL AT R o g, 523k DR &
A g XS G, ASHIF 9T 5 SR Al B s, T2DM SR 3 1M
5 VASH-1 355 FPG HbA, F1EAE, #7/~8 VASH-1
15 22 I8 RS MW INE KT (R 75 i — 2D SEBIE S

UT4EK LncRNA 78 DR /E R 32 811z ki,
FLREH ) T R P L N 2 FE AL S5 DR
Bk 2 B HOTATR J2& & AN & BB s SC i 4
LncRNA , A %+ # & ¥ HOTAIR BE 86 5 it B/ b
JEEr B I U2 S A D /) U B B R ik 1 A
HOTAIR 7EHE PR H & #/E . HOTAIR 7E = B 175 =
) AR X B A9 sz 240 i 4 A 760 e 901, e o ) v A i S
RO X 5 PR 7 400 L Ty i R A L You S5 B 5T
/v, HOTAIR 7E DR f8 5 1) 35 355 4 R v o 08 vy A A
R 55 PN Bz A4 L 2 38 2B, (I HOTAIR B i
O] 2 1 I g AR AT 7 K R A0 T B A B A A 4
Chuang %' fF5¢ 715, HOTAIR JE PR A R £ 54k
1512427129 F1 rs1899663 5 DR % UIHH G, P 1 4k )
HOTAIR 35 A fiE 5 T2DM H % DR k/E K EAH X,
AAFFREE R W, T2DM B3 1% HOTAIR Rk T,
J& DR &R MM A ST fa ks R BRI 3 HOTAIR
KixTHES 5 DR MR RE, LS. B
56, HOTAIR RE3E 5B &5 ZACHT, DR Ay 25 w0 x40
W JIEE I 45 A 988 3, 3L DR KA ke ) AR g 4 2R
1 7% T2DM 3 17 HOTAIR #3k5 FPG HbA, &
TEARSE . HR HOTAIR RE 454 #0453 7k 2 1P 3
FERE LGN VEGF #7655 | A2 E55 BB A8 1l 45 A6
SH DR A LR B, HOTAIR fE#E NOD
FEZ ARG (45 M 1 3 R/ IMACRIIE N3t e
B, 388 3k A8 M s g AR AE A I I £ TR TR PN R A2 i
DR K&

AWESE 45 38 & B T2DM 95 72 K HbA,, &5 N
T2DM 3% DR A& A4 & iy Sz fa b 2 43 97 it 1A
J& T2DM JRFE K (HbA, =i B T2DM £8 25 1A 25 6L i
FEEE, DR AR R RS T ROC TR R,
1MLy VASH-1 HOTAIR ik #ijll DR 5 PDR (1) AUC
KF MM, X ULRH I VASH-1 . HOTAIR KikA
B F#H DR 5 PDR, [A]B AN 7% VASH-1 (HOTAIR
FEIR AT DL R AT T



BEME 245 2024 45 12 A% 23 #5512 8] Chin J Diffic and Compl Cas, December 2024, Vol. 23 ,No. 12 - 1483 -

25 B TR, T2DM f 3 17 VASH-1  HOTAIR %
kTS DR KA R RS VIMIE, IS VASH-1 B4
HOTAIR #&ik%} DR 5 PDR A5 & MW E, HA
IENEAE U E A NN S e o8- NI 3 d 8
28 i 52 T AV PR TR £
EE RIS

B3 BRI 58, ST T A 1 SR S s Ak L R
WFFERL ST iR | 1 SO L s AT A SEERIT S e, Bkt
JRARAET ZA4R BRI R BN B B
Sk

[1] GBD 2021 Diabetes Collaborators. Global , regional , and national bur-
den of diabetes from 1990 to 2021, with projections of prevalence to
2050: A systematic analysis for the global burden of disease study
2021 [J]. Lancet, 2023, 402 (10397 : 203-234. DOI. 10. 1016/
S0140-6736(23)01301-6.

[2] HEBERER R Ll 2 B 2. A X BT HLA B IR
o AR P SS9 A2 S e AR U R A BRI 1) % R AR (2023 W)
[J]. AR IR 24,2024 ,16 (1) :20-27. DOI: 10. 3760/ cma. j.
¢nl15791-20231010-00229.

[3]  vhRBR o lRRl a2 MR FS A 27 41, i ) 6 i < HR B [ Uit
SRR 7 . [ W DR AR 190 520 A2 I PR 12 9T 46 9 (2022
) —— R TFIRIREAEIT[T]. AR IR R 2% 5 ,2023,39 (2) -
99-124. DOI:10. 3760/ cma. j. cn511434-20230110-00018.

(4] WIWEfE BIWERy, 2GR, 4. 08 A M ] X F Vasohibin-1
WEsT bR (1], EPR 4% ,2016,36 (14) :1117-1120. DOI.; 10.
3760/ cma. j. issn. 1673436X.2016. 14.018.

[5] Feng Y,Wang D,Liu Y,et al. Serum levels of vasohibin-1 in type 2
diabetes mellitus patients with diabetic retinopathy[ J]. Eur J Ophthal-
mol ,2022,32(5) :2864-2869. DOI;10. 1177/11206721211073403.

(6] HMHA,ZE—2, FVEH, 45 L7 IncRNA HOTAIR ,miR-197-3p
K-S P43 BERE SRR IR BN I BE R AR SCIE 7] . BE
4k ,2024,23 (2) :175-180. DOI; 10. 3969/j. issn. 1671-6450.
2024.02.010.

[7] Zhao D,Zhao Y,Wang J et al. Long noncoding RNA Hotair facilitates
retinal endothelial cell dysfunction in diabetic retinopathy[ J ]. Clin Sci
(Lond) ,2020,134(17) :2419-2434. DOI :10. 1042/ CS20200694.

[8] rhABBE ol 2 4 2. T El 2 BUBE R BT 1R 45 79 (2020 4F
Ji2) [37. Hhde iy 43 i AR 39 2 5, 2021, 37 (4) :311-398. DOI: 10.
3760/ cma. j. cn311282-20210304-00142.

[9] RS PRI 532 LI IR 7L 2 . W I DG R B v
2R E T AR (2021 40 [1]. FPEERERIA AR, 2021,13
(11) :1026-1042. DOI:10. 3760/ cma. j. cn115791-20211006-00534.

[10] KB 52 2R R M DR 1 BB K e A7 EJR [ J] . T AEHR S
R AR 7 2% 7k, 2023, 45 (11) : 875-880. DOI; 10. 3760/ cma. j.
¢n116022-20230518-00164.

[11] Pandit S,Ho AC, Yonekawa Y. Recent advances in the management
of proliferative diabetic retinopathy [ J ]. Curr Opin Ophthalmol ,
2023,34(3) .232-236. DOI:10. 1097/1CU. 0000000000000946.

[12] #HAIAT, BAEAE FRLTAR. T VEGE B A IMOG G HBEIE 7 8 IR i ¥
o g A 1y 1o P JR [0 T R MR AL 2 K, 2023, 23 (8 ) £ 1285-
1289. DOI:10. 3980/j. issn. 1672-5123.2023. 8. 09.

(131 ZEs W SRR B DR L I S A8 3Ry e [T AR R 24
2023,63 (4):103-106. DOI: 10. 3969/j. issn. 1002-266X. 2023.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

04.026.
Sivaprasad S, Sen S, Cunha-Vaz J. Perspectives of diabetic retinopa-
thy-challenges and opportunities[ J]. Eye ( Lond),2023,37(11):
2183-2191. DOI;10. 1038/s41433-022-02335-5.
BRI kW52 28058 IREBHT VEGF 25 22 R & et 58 ik Jié
[J]. shaE 9 B IR 35, 2023, 41 (6) :612-616. DOI: 10. 3760/
cma. j. ¢nl115989-20200612-00424.
Takeda E,Suzuki Y, Yamada T, et al. Knockout of vasohibin-1 gene
in mice results in healthy longevity with reduced expression of insulin
receptor, insulin receptor substrate 1, and insulin receptor substrate 2
in their white adipose tissue[ J].J Aging Res,2017,2017:9851380.
DOI:10. 1155/2017/9851380.
Zhao L,Sun J,Shi S, et al. Kaempferol protects retinal ganglion ceils
from high-glucose-induced injury by regulating vasohibin-1[J]. Neu-
rosci Lett, 2020, 716. 134633. DOIL. 10. 1016/j. neulet.
2019. 134633.
Song KM, Kim W], Choi MJ, et al. Vasohibin-1 rescues erectile func-
tion through up-regulation of angiogenic factors in the diabetic mice
[J]. Sci Rep, 2021, 11 (1) 1114. DOI. 10. 1038/s41598-020-
80925-7.
FET. 2 BB PR B LT L5 A i) 2 1 1 A s B Il
REX[T]. P ES%E IR ,2019,35(2) :138-141. DOIL: 10. 3760/
cma. j. issn. 1008-6315.2019. 02.010.
Abdollahi M, Kato M, Lanting L, et al. miR-379 mediates insulin re-
sistance and obesity through impaired angiogenesis and adipogenesis
regulated by ER stress[ J]. Mol Ther Nucleic Acids,2022,9(30) :
115-130. DOI:10. 1016/j. omtn. 2022. 09. 015.
B 22 REEAE S i RNA 7R b 100 190 B 22 v 14 BT 5 38 ok e
[J]. EREE2£,2022,51 (1) :132-136,142. DOI; 10. 3969/j. issn.
1671-8348.2022.01. 029.
Li M,Guo Y, Wang XJ, et al. HOTAIR participates in hepatic insulin
resistance via regulating SIRT1 [ J]. Eur Rev Med Pharmacol Sci,
2018,22(22) .7883-7890. DOI:10. 26355/ eurrev_201811_16414.
Cao W,Zhang N,He X, et al. Long non-coding RNAs in retinal neo-
vascularization ; Current research and future directions[ J]. Graefes
Arch Clin Exp Ophthalmol,2023,261(3) :615-626. DOI.10. 1007/
500417-022-05843-y.
You H, Li H, Gou W. IncRNA HOTAIR promotes ROS generation
and NLRP3 inflammasome activation by inhibiting Nrf2 in diabetic
retinopathy[ J ]. Medicine ( Baltimore ) ,2023,102 (37) : e35155.
DOI;10. 1097/MD. 0000000000035155.
Chuang CC, Wang K, Yang YS, et al. Association of long noncoding
RNA HOTAIR polymorphism and the clinical manifestations of dia-
betic retinopathy [ J ]. Int J Environ Res Public Health, 2022, 19
(21) :14592. DOI:10. 3390/ijerph192114592.
Biswas S,Feng B,Chen S, et al. The long non-coding RNA HOTAIR
is a critical epigenetic mediator of angiogenesis in diabetic retinopa-
thy[ J]. Invest Ophthalmol Vis Sci,2021,62(3) ;20. DOI;10. 1167/
iovs. 62.3.20.
PR 2RO AT S R SR RSB AR O A B TR 2R A
KBIEAIEFE[T]. 55259 51 IR, 2023,26 (6) : 504-508.
DOI:10. 14053/j. enki. pper. 202306005.

( Wik H 9 .2024 - 07 - 13)



